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Preface

The modern classroom is evolving rapidly, with students from Gen Z and Gen
Alpha bringing new expectations, challenges, and learning styles. Being digital natives,
these generations are accustomed to instant access to information, personalized learning
experiences, and interactive engagement. The traditional role of teachers as sole knowledge
providers has shifted to facilitators, mentors, and even tech-savvy guides navigating
complex social and digital complexities. In this scenario, the critical question arises: Are
teacher education colleges adequately preparing educators to meet the needs of these
students?

Many teacher training programs still focus heavily on conventional pedagogy,
emphasizing rote memorization and standardized assessments. While these methods have
their place, they fall short in addressing the dynamic needs of modern students. Gen Z and
Gen Alpha learners thrive on experiential learning, problem-solving, and digital
integration. They prefer collaborative environments and expect their teachers to be
technologically fluent, capable of using Al, virtual reality, and active learning techniques
effectively. Beyond technology, educators must also be prepared to handle the emotional
and psychological aspects of teaching.

To bridge the gap, teacher education colleges must rethink their curriculum. First,
programs should incorporate more hands-on teaching experiences with real-world
classroom exposure. Second, interdisciplinary training is essential—combining
technology, psychology, sociology, and pedagogy to ensure holistic teacher preparation.
Third, continuous professional development should be encouraged, where educators
remain updated on emerging trends through workshops, certifications, and immersive
experiences. Finally, institutions must embrace adaptive learning methods, where teachers-
in-training use Al-driven education tools themselves, gaining firsthand experience in the
systems they’ll soon implement in their classrooms.

The future of education lies in adaptability. A well-prepared teacher today is not
just an instructor but a guide, a collaborator, and an innovator. By rethinking teacher
education, colleges can ensure that educators are equipped not only to teach but to inspire
and empower the next generations in an ever-evolving learning environment.

This book is a humble effort to see through the mindsets and practices leading to

enhanced teacher education program. Small steps can lead to giant leaps and outcome can



be realisation of vision forecasted in NEP 2020. This learning resource is the essence of
efforts by various stakeholders.

This book would not have been possible without the unwavering support of
Ahmedabad Education Society, Teaching staff and Admin staff of the college. I
deeply appreciate the time, effort, and passion authors have poured into creating the
chapter. I take this opportunity to express my gratitude towards the editorial team  Dr.
S.S.Shukla, Retd. Professor, Gujarat University, Dr.S.L.Solanki, Asso. Professor, A G
Teachers College, Dr Elvina Pereira, Associate Prof. Xaviers College of Education,
Mumbai, Dr. Hamish Juma, HoD, TUSOME, Tanzania, Dr. G S Patel, Asst. Professor, A
G Teachers College for their insights which helped us in upscaling the quality.

As you turn these pages, my hope is that you find knowledge, inspiration, or perhaps

even a new way of looking to Teacher Education.
With Gratitude,
Dr. Kaushal Yadav

Principal (offg)

A G Teachers College-Autonomous
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Satishprakash S. Shukla, Retrd. Professor, Department of Education, Gujarat University,
Ahmedabad 380009. India.

ART ANOVA (Aligned Rank Transform ANOVA)

Abstract

This paper demonstrates the step-by-step application of ART ANOVA using a 2%3
factorial design with two independent variables (IVs): Method of Learning (CAI
vs. CPLM) and School Area (Urban, Rural, Semi-Urban), and a dependent
variable (DV) measuring student achievement. The process involves: Aligning
data separately for each IV and interaction effect, Ranking the aligned data to
convert it into ordinal form, Performing parametric ANOVA on the ranked
data for each effect, Compiling results into a final ART ANOVA summary table.

Key  findings indicate significant ~main effects for — both Method (p =
0.005) and Area (p = 0.002), as well as a highly significant interaction effect (p <
0.001). The results suggest that ART ANOVA is a robust method for analyzing non-
parametric data in multi factorial designs while maintaining interpretability
similar to traditional ANOVA.

Keywords: ART ANOV A, factorial design, multifactor, Interaction effects,
Ordinal data analysis

If data are obtained in interval or ratio scale and all the assumptions of parametric test
are fulfilled, then, to check the main and interaction effects of two or more Independent
Variables (IVs) on Dependent Variable (DV), two-way or multi-way ANOVA is used. One
way ANOVA is used to check the effect of only one IV on DV in such situation. But, if the
assumptions of parametric test are not fulfilled then Kruskal Wallis Test or Friedman Test is
used instead of one-way ANOVA for testing the hypothesis. Both these tests are non-
parametric and can be used only if the data are obtained in ordinal scale or converted in it.
Friedan test is used only if the repeated measures of the same subjects of study are taken. In
the same way, when data are obtained in ordinal scale (Ranks) or assumptions of parametric
test are not fulfilled, Aligned Rank Transform Analysis of Variance (ART ANOVA) is used
to check the main and interaction effects of two or more IVs on DV. Let’s discuss how it
happens.

CONCEPT OF ART ANOVA

It is a non-parametric test of testing hypotheses that is used to check the main and
interaction effects of two or more IVs on a DV. It analyses ranked (ordinal) data. When any
of the assumptions out of normally of data or homogeneity of the variances among the groups
is violatedor data are obtained in ordinal scale, then it is used to perform two way or multi
way ANOVA. Data obtained in interval or ratio scale are converted in aligned data to use it.
The data for each effect (main or interaction) must be aligned before ranks are calculated. It
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requires IVs in nominal scale only. But the most important thing in terms of this test is that
the parametric ANOVA is applied after ranking the aligned data. For that, separate ANOVA
is done for each of the main effects and interaction effects and summary of ANOVA is
prepared at the end.

PROCESS OF ART ANOVA

Let us understand the process of ART ANOVA with the help of an example. Here in
Table 1, data are given in 2 x 2 factorial design.

As shown in Table 1, two IVs (1) Method of learning and (2) Area of the school are
there in this

example. Area is given in columns and Method is shown in Rows. One school form each area
and 20 students from each school are selected for the study. Two groups, each of 10 students,
are there in each school. Both groups are given task to learn a particular unit of English
grammar by different methods. Method of learning has two levels like Computer Assisted
Learning (CAI) and Computerised Programmed Learning Material (CPLM). Method is
labelled as (A) and its levels CAI and CPLM are labelled as (A,) and (A,) respectively. In the
same way, Area of the school is labelled as (B) and its levels Urban, Rural and Semi Urban
(Semi U) are labelled as (B;), (B,) and (B;) respectively.

Table 2
Based on this example, calculations for 2 x 2 .
ART ANOVA is done by following the steps as Means at Different Levels of Vs
follows. B
Step 1: Means at the Levels of I'Vs x‘;th(’d Urban ﬁiiZI(B%emi T Met)lio(zlf *)
First, the means for different groups are By [ By | By
calculated by applying formula of mean (f = %) as |CAI 25 | 12 21 X4, = 1953
shown in Table 2. (Here, calculations of the means are | (A1) 24 18 23
Table 1 23 17 24
. . 21 16 26
Scores of the Students in Achievement Test 18 19 )5
Method Area (B) 17 20 28
(A) Urban (B;) |Rural (By)  |SemiU (B;) 14 | 12 21
CAI 25 12 21 15 14 26
(Ay) 24 18 23 16 16 24
23 17 24 12 | 15 | 24
21 16 26 CPLM 15 | 21 13 %, =17.4
18 19 25 (Ay) 13 24 15
17 20 28
2 B X 14 25 17
5 14 26 16 | 26 | 13
16 16 24 17 | 23 18
12 15 24 12 21 14
CPLM 15 21 13 13 24 15
(A2) 13 24 15 14 | 26 13
14 25 17 15 23 14
16 26 13 14 21 13
17 2 18 XaB  |Xa,B,=|%a,B,=| *a,B,
12 21 14 18.5 | 159 | =242
13 24 15 Xas | Fags,=|%a,,=| a,p,
14 26 13 143 | 234 | =14.5
15 23 14 Xp 16.4 | 19.65| 19.35 18.467
14 21 13 XB; XB, XB, XaB
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not shown.)

The following mean scores are shown in the table.
* X,, = Mean score of CAI(A;) method group = 19.53
® X, = Mean score of CPLM (A;) method group = 17.4
® X4, = Mean score of CAI (A;) method group of Urban (B,) area = 18.5
® X4,5, = Mean score of CAI (A;) method group of Rural (B,) area = 15.9
® Xu,, = Mean score of CAI (A;) method group of Semi Urban (B;) area = 24.2
® Xu,p, = Mean score of CPLM (A,) method group of Urban (B;) area = 14.3X,,5, =
Mean score of CPLM (A;,) method group of Rural (B,) area = 23.4
® Xu,p, = Mean score of CPLM (A,) method group of Semi Urban (B;) area = 14.5

e Xp, = Mean score of Urban (B,) area = 14.3

e X, = Mean score of Rural (B,) area =23.4

® Xp, = Mean score of Semi Urban (B;) area = 14.5
X, = Mean score of entire data

= 18.467

Step 2: Aligned Data

Now data are aligned for each IV and interaction of IVs separately on the basis of
respective means. Two IVs and one Interaction are there in this example. So data are aligned
for each of them as follows.

Aligned Data for First IV

The first IV is Method and it has two levels. So, for each level data are aligned
separately as follows.

Aligned Data of First Level of First IV. First level of the first IV (Method) is
CAlTotal 30 observations are there in the group of CAI method, which are divided in three
areas. There are 10 observations (raw scores) in each area of CAI group. Aligned score for
each area of CAI group is found separately as follows.

Aligned Data of A;B; Group.Total 10 observations are there in the group of CAI
method of Urban Area that is called A;B; Group. Aligned score of each of the observations of
this group is found by applying Formula 1.

XA,B, = Xa,B, T Xa, - Xa,B, - Xap--(1)
Where
. x;ll g, = Aligned score of raw score x4, g, in the context of CAI method
® x4,p, = Single row score of CAI method of Urban Area
The first raw score (x4, g,) inA;B; Group is 25. Its aligned score is found by replacing
required values in Formula Ias follows.
Xp,p, 0f25=25+19.53 - 18.5-18.467= 7.567
(Here, the calculation is done through computer programme, so there may be difference
in the number after decimal point.)

In this way, aligned score of each raw score of A;B;group is found and placed in the
cells of the table as shown in Table 3.
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Table 3

Aligned Data of Method (4)

Method Area (B)

(A) Urban Rural Semi U
Bn (B2) (B3)

CAI 7.566667 -2.83333 -2.13333

(A) 6.566667 3.166667 -0.13333

5.566667 2.166667 0.866667
3.566667 1.166667 2.866667
0.566667 4.166667 1.866667
-0.43333 5.166667 4.866667
-3.43333 -2.83333 -2.13333
-2.43333 -0.83333 2.866667
-1.43333 1.166667 0.866667
-5.43333 0.166667 0.866667
CPLM -0.36667 -3.46667 -2.56667
-2.36667 -0.46667 -0.56667
-1.36667 0.533333 1.433333
0.633333 1.533333 -2.56667

1.633333 -1.46667 2.433333
-3.36667 -3.46667 -1.56667
-2.36667 -0.46667 -0.56667
-1.36667 1.533333 -2.56667
-0.36667 -1.46667 -1.56667
-1.36667 -3.46667 -2.56667

Aligned Data of A;B, Group.Total 10 observations are there in the group of CAI
method of Rural Area that is called A;B, Group. Aligned score of each of the observations of
this group is found by applying Formula 2.

Xa,B, = Xa,8, + Xa, - Xa,B, - Xap--(2)

Where

e x4 p,= Aligned score of raw score x4, g, in the context of CAI method
® x4, p, = Single row score of CAI method of Rural Area

The first raw score (x4, 5,) inA;B; Group is 12. Its aligned score is found by replacing
required values in Formula 2 as follows.

Xp.p, 0f 12=12+19.53 - 18.5 - 18.467=-2.833

In this way, aligned score of each raw score of A;B,group is found and placed in the
cells of the table as shown in Table 3.

Aligned Data of A;B; Group.Total 10 observations are there in the group of CAI
method of Semi Urban Area that is called A;B; Group. Aligned score of each of the
observations of this group is found by applying Formula 3.

XA,B; = Xa,8; + Xa, - Xa,B, - Xap--(3)

Where

. xAl ;= Aligned score of raw score x4, g, in the context of CAI method
® x4,p, = Single raw score of CAI method of Semi Urban Area

4
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The first raw score (x4, g,) inA;B; Group is 21. Its aligned score is found by replacing
required values in Formula 3as follows.

Xp.p, 0f 12=21+19.53 -24.2 - 18.467=-2.1333

In this way, aligned score of each raw score of A;B;group is found and placed in the
cells of the table as shown in Table 3.

Aligned Data of Second Level of First IV. Second level of the first IV (Method) is
CPLM.Total 30 observations are there in the group of CPLM method, which are divided in
three areas. There are 10 observations (raw scores) in each area of CPLM group. Aligned
score for each area of this group is found separately as follows.

Aligned Data of A,B; Group.Total 10 observations are there in the group of CPLM
method of Urban Area that is called A,B; Group. Aligned score of each of the observations of
this group is found by applying Formula 4.

Xp,B, = Xa,8, + Xa, - Xa,p, -~ Xap--(4)

Where

. x}lz p,= Aligned score of raw score x4, p, in the context of CPLM method
® x4,p, = Single raw score of CPLM method of Urban Area

The first raw score inA,B; Group is 15. Its aligned score is found by replacing required
values in Formula 4as follows.

Xp,p, Of 15= 15+17.4-14.3 - 18.467=-0.36667

In this way, aligned score of each raw score of A,B; group is found and placed in the
cells of the table as shown in Table 3.

Aligned Data of A,B, Group.Total 10 observations are there in the group of CPLM
method of Rural Area that is called A;B, Group. Aligned score of each of the observations of
this group is found by applying Formula 5.

Xa,B, = Xa,8, + Xa, - Xa,B, = Xap --(5)

Where

. x;lz p,= Aligned score of raw score x4, 5, in the context of CPLM method
* x4,p, = Single raw score of CPLM method of Rural Area

The first raw score inA,B, Group is 21. Its aligned score is found by replacing required
values in Formula 5as follows.

Xp,p, 0f 21 = 21 +19.53 —23.4 - 18.467= - 3.46667

In this way, aligned score of each raw score of A,B, group is found and placed in the
cells of the table as shown in Table 3.

Aligned Data of A,B; Group.Total 10 observations are there in the group of CPLM
method of Semi Urban Area that is called A;B; Group. Aligned score of each of the
observations of this group is found by applying Formula 6.

Xp,B; = Xa,85 + Xa, - Xa,B, - Xap--(6)

Where

. x;lz ;= Aligned score of raw score x4, g, in the context of CPLM method
® x4,p, = Single raw score of CPLM method of Semi Urban Area

The first raw score inA,B; Group is 13. Its aligned score is found by replacing required
values in Formula 6as follows.

Xp,p, Of 13= 13 +19.53 —14.5 - 18.467
= -2.56667

In this way, aligned score of each raw score of A,;B; group is found and placed in the
cells of the table as shown in Table 3.

Aligned Data for Second IV
The second IV is Area and it has three levels. So, for each level data are aligned

5
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separately as follows.

Aligned Data of First Level of Second IV. First level of the second IV (Area) is
Urban.Total 20 observations are there in the group of Urban area, which are divided in two
methods. There are 10 observations (raw scores) in each method that belongs to urban area.
Aligned score for each method of Urban area is found separately as follows.

Aligned Data of A;B; Group.Total 10 observations are there in the group of Urban
Area of CAI method that is called A;B; Group. Aligned score of each of the observations of
this group is found by applying Formula 7.
XA.B, = Xa,B, T Xp, = Xa,B, - Xap--(7)
Where
. x;{l g, = Aligned score of raw score x4, g, in the context of Urban area.
® x4,p, = Single raw score of Urban Area of CAI method.
The first raw score (x4, g,) inA;B; Group is 25. Its aligned score is found by replacing
required values in Formula 1 as follows.
Xy g, 0f25= 25+16.4—18.5-18.467=4.433

In this way, aligned score of each raw score of A;B;group is found and placed in the
cells of the table as shown in Table 4.

Table 4

Aligned Data of Area (B)

Method Area (B)
(A) Urban Rural Semi U

Bn (B2) (Bs)

CAI 4.433333 | -2.71667 | -2.31667
(A) 3.433333 | 3.283333 | -0.31667
2.433333 | 2.283333 | 0.683333
0.433333 | 1.283333 | 2.683333
-2.56667 | 4.283333 | 1.683333
-3.56667 | 5.283333 | 4.683333
-6.56667 | -2.71667 | -2.31667
-5.56667 | -0.71667 | 2.683333
-4.56667 | 1.283333 | 0.683333
-8.56667 | 0.283333 | 0.683333
CPLM -1.36667 | -1.21667 | -0.61667
(Ay) -3.36667 | 1.783333 | 1.383333
-2.36667 | 2.783333 | 3.383333
-0.36667 | 3.783333 | -0.61667
0.633333 | 0.783333 | 4.383333
-4.36667 | -1.21667 | 0.383333
-3.36667 | 1.783333 | 1.383333
-2.36667 | 3.783333 | -0.61667
-1.36667 | 0.783333 | 0.383333
-2.36667 | -1.21667 | -0.61667

Aligned Data of A,B; Group.Total 10 observations are there in the group of Urban
Area of CPLM method that is called A,B; Group. Aligned score of each of the observations
of this group is found by applying Formula 8.

17 _ _ _ _
Xa,B, = Xa,B, T X, = Xa,B, - XaB-(8)
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Where
. x;{z g, = Aligned score of raw score x4, , in the context of Urban area.
® x4,p, = Single row score of Urban Area of CPLM method.

The first raw score (x4,p,) inA;B; Group is 15. Its aligned score is found by replacing
required values in Formula 1 as follows.

xp,p, 0f25=15+16.4 143 - 18.467 = - 1.3667

In this way, aligned score of each raw score of A,B;group is found and placed in the
cells of the table as shown in Table 4.

Aligned Data of A;B, Group.Total 10 observations are there in the group of Rural Area
of CAI method that is called A;B, Group. Aligned score of each of the observations of this
group is found by applying Formula 9.

XA.B, = Xa,B, * XB, - Xa,B, - Xap-(9)

Where

. x;{l p,= Aligned score of raw score x4, g, in the context of Rural area.
® x, p, = Single row score of Rural Area of CAI method.

The first raw score (x4, 5,) inA;B, Group is 12. Its aligned score is found by replacing
required values in Formula 9as follows.

xg.p, 0f 12=12+19.65-15.9 - 18.467

= -2.717

In this way, aligned score of each raw score of A;B,group is found and placed in the
cells of the table as shown in Table 4.

Aligned Data of A,B, Group.Total 10 observations are there in the group of Rural Area
of CPLM method that is called A,B, Group. Aligned score of each of the observations of this
group is found by applying Formula 10.

XA,B, = Xa,B, + XB, -~ Xa,8, = Xap-(10)

Where

. x;{z p,= Aligned score of raw score x4, g, in the context of Rural area.
® X4,p, = Single row score of Rural Area of CPLM method.

The first raw score (x4,p,) inA;B; Group is 21. Its aligned score is found by replacing
required values in Formula 10as follows.

xa,p, 0f 21 = 21 +19.65—-23.4-18.467

= -1.217

In this way, aligned score of each raw score of A,B,group is found and placed in the
cells of the table as shown in Table 4.

Aligned Data of A;B; Group.Total 10 observations are there in the group of Semi
Urban Area of CAI method that is called A;B; Group. Aligned score of each of the
observations of this group is found by applying Formula 11.

XA B, = Xa,B, T Xp, = Xa,B, = Xap -(11)

Where

. x;l'l ;= Aligned score of raw score x4, in the context of Semi urban area.
® x4, p, = Single raw score of Semi urban Area of CAI method.

The first raw score (x4, p,) inA;B; Group is 21. Its aligned score is found by replacing
required values in Formula 11as follows.

x4 p, of 21 = 21 +19.35-24.2-18.467

= -2.317

In this way, aligned score of each raw score of A;Bsgroup is found and placed in the
cells of the table as shown in Table 4.
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Aligned Data of A,B; Group.Total 10 observations are there in the group of Semi
Urban Area of CPLM method that is called A,B; Group. Aligned score of each of the
observations of this group is found by applying Formula 12.

XA,B, = Xa,8, + Xp, = Xa,B, - Xap--(12)

Where

. x;l'z ;= Aligned score of raw score x4, g, in the context of Semi Urban area.
® Xx4,p, = Single raw score of Semi Urban Area of CPLM method.

The first raw score (x4,p,) inA;B; Group is 13. Its aligned score is found by replacing
required values in Formula 12as follows.

Xp,p, of 13 =13 +19.35-14.5-18.467

= -0.617

In this way, aligned score of each raw score of A,B, group is found and placed in the
cells of the table as shown in Table 4.

Aligned Data for Interaction between Two IVs [Method (A) x Area (B)]

Six groups of data are there for interaction between Method (A) x Area (B). Aligned
data for each group are found separately as follows.

Aligned Data of First Group (A;B;) of Interaction between IVs (AxB). Total 10
observations are there in first group that is A;B;.Aligned score of each score of this group is
found by applying Formula 13.

X4B (A,By) = XA.B, T Xap - Xa, - Xp,.(13)

Where

* X,p (4,8, = Aligned score of raw score x4, p, in the context of AxB.
* Xy = Single raw score of CAI method % Urban area.

The first raw score (x,, g, ) interms of AxB is 25. Its aligned score is found by replacing
required values in Formula 13as follows.

Xup (4,8, 0f25 = 25+18.467-19.533-16.4

= 7.534

In this way, aligned score of each raw score of A;B;group is found and placed in the
cells of the table as shown in Table 5.

Aligned Data of Second Group (A;B;) of Interaction between IVs (AxB). Total 10
observations are there in second group that is A;B,. Aligned score of each score of this group
is found by applying Formula 14.

XAB (A,B,) = Xa,B, T Xap - ¥a, - Xp, -.(14)

Where

* Xup(a,B, — Aligned score of raw score x,, g, in the context of AxB.
® X4, = Single row score of CAI methodxRural Area.

The first raw score (x,, p,) interms of AxB is 12. Its aligned score is found by replacing
required values in Formula 14as follows.

Xap (a,B,) Of 12 = 12+18.467 - 19.533 - 19.65

= -8.716

In this way, aligned score of each raw score of A;B,group is found and placed in the
cells of the table as shown in Table 5.

Aligned Data of Third Group (A;B;) of Interaction between IVs (AXB). Total 10
observations are there in third group that is A;B;. Aligned score of each raw score of this
group is found by applying Formula 15.

’ _ _ _ _
XAB (AyBs) = X4.B; T Xap - Xa, - Xp, -.(15)
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Where
* Xpp(a,By — Aligned score of raw score x,, g, in the context of AxB.
® X4, B, = Single row score of CAI method % Semi Urban Area.
The first raw score (x4, p,) interms of AxB is 21. Its aligned score is found by replacing
required values in Formula 15 as follows.
Xap (a,B;) Of 21 = 21+ 18.467 - 19.533 - 19.35
= 0.584

In this way, aligned score of each raw score of A;B; group is found and placed in the
cells of the table as shown in Table 5.

Aligned Data of Fourth Group (A;B;) of Interaction between IVs (AxB). Total 10
observations are there in fourth group that is A,B;. Aligned score of each score of this group
is found by applying Formula 16.

XAB (4,B,) = Xa,8, T Xap = Xa, - Xp,--(16)

Where

* Xup(a,B,) — Aligned score of raw score x,, g, in the context of AxB.
* Xu,B = Single raw score of CPLMmethod x Urban area.

The first raw score (x,,p, ) interms of AxB is 15. Its aligned score is found by replacing
required values in Formula 16as follows.

Xup (4,8, Of 15 =15+18.467-174-16.4

=-0.333

In this way, aligned score of each raw score of A,B; group is found and placed in the
cells of the table as shown in Table 5.

Aligned Data of Fifth Group (A;B,) of Interaction between IVs (AxB). Total 10
observations are there in fifth group that is A,B,. Aligned score of each score of this group is
found by applying Formula 17.

XAB (A,B,) = Xa,B, T Xap - Xa, = Xp,-(17)

Where

* Xup (4,8, — Aligned score of raw score x,, g, in the context of AxB.

X4,B, = Single row score of CPLMx Rural Area.

The first raw score (x4, p,) interms of AxB is 21. Its aligned score is found by replacing
required values in Formula 17as follows.

Xap (a,B,) Of 21 = 21+ 18.467 —17.4-19.65

= 2417

In this way, aligned score of each raw score of A,B,group is found and placed in the
cells of the table as shown in Table 5.

Aligned Data of Sixth Group (A;B;) of Interaction between IVs (AxB). Total 10
observations are there in sixth group that is A,B;. Aligned score of each raw score of this
group is found by applying Formula 18.

XAB (4,Bs) = Xa;B; T Xap = Xa, = Xp,-(18)

Where

* X,p (4,8;) — Aligned score of raw score x4, p,in the context of AxB.

XA,B, = Single row score of CPLMx Semi Urban Area.

The first raw score (x4, p, ) interms of AxB is 13. Its aligned score is found by replacing
required values in Formula 15 as follows.

Xup (4,85 Of 13 = 13+18.467 - 17.4-19.35

= -5.283
In this way, aligned score of each raw score of A,;B; group is found and placed in the
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cells of the table as shown in Table 5.

Table 6
Table 5 Aligned Data of Method (A) % Area (B)
Aligned Ranks of Method (4)
Method Area (B)
(A) Urban (B;) | Rural (By)| Semi U (By)
CAI 7.533333 | -8.71667 | 0.583333 Method Area (B) .
(A) Urban Rural Semi U
(A) 6.533333 | -2.71667 | 2.583333 (B)) (B,) (B3)
5.533333 | -3.71667 | 3.583333 CAI 60 75 165
3.533333 -4.71667 5.583333 (A) 59 33 34
0.533333 | -1.71667 | 4.583333 53 49 40
-0.46667 0.71667 | 7.583333 54 425 515
-3.46667 -8.71667 | 0.583333 37 55 48
-2.46667 -6.71667 5.583333 31 57 56
-1.46667 -4.71667 | 3.583333 5 75 16.5
-5.46667 -5.71667 3.583333 13 26 51.5
CPLM -0.33333 2416667 | -5.28333 2 5 40
(A) 233333 | 5416667 | -3.28333 | 35 40
133333 | 6.416667 | -1.28333 CPLM 325 3 105
0.666667 7.416667 -5.28333 (Ay) 145 205 275
1.666667 | 4.416667 | -0.28333 24 36 44
-3.33333 2416667 | -4.28333 38 455 105
-2.33333 5416667 | -3.28333 47 205 50
-1.33333 7416667 | -5.28333 6 3 185
-0.33333 4416667 | -4.28333 145 295 275
-1.33333 2.416667 -5.28333 24 455 10.5
32.5 20.5 18.5
24 3 10.5

Step 3: Aligned Ranks

Now average ranks are given to aligned scores for each IV and interaction of IVs
separately. Two IVs and one Interaction are there in this example. So, average ranks are given
to the aligned scores for each of them as follows.

Average Ranks to Aligned Data of First IV [Method (A)]. Total 60 observations are
there in the data. Aligned data for Method (A) are found in Table 3. All these aligned scores
are now assigned common ranks by ignoring the groups. The smallest aligned score is given
Rank 1 and the largest aligned score is given the highest rank. In this way, entire aligned data
are converted in aligned ranks. Average ranks are given to the scores which are repeating. The
ranks of entire data are written in the respective cells of respective groups as shown in
Table 6.

Average Ranks to Aligned Data of Second IV [Area (B)]. Total 60 observations are
there in the data. Aligned data for Area (B) are found in Table 4. All these aligned scores are
now assigned common ranks by ignoring the groups. The smallest aligned score is given
Rank 1 and the largest aligned score is given the highest rank. In this way, entire aligned data
are converted in aligned ranks. Average ranks are given to the scores which are repeating. The

ranks of entire data are written in the respective cells of respective groups as shown in
Table 7.
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Table 7
Aligned Ranks of Area (B)
Method (A) Area (B)
Urban (B1) | Rural (B2) | Semi U (B3)
CAI 58 9.5 15.5
(A) 53 51 28
47 46 35
32 39.5 48.5
11 56 43
6 60 59
2 9.5 15.5
3 22 48.5
4 39.5 35
1 29 35
CPLM 17.5 20 24.5
(A 7.5 44.5 41.5
13 50 52
27 54.5 24.5
33 37.5 57
5 20 30.5
7.5 44.5 41.5
13 54.5 24.5
17.5 37.5 30.5
13 20 24.5

Average Ranks to Aligned Data of Interaction between Method (A) x Area (B).
Total 60 observations are there in the data. Aligned data for interaction between Method (A)
x Area (B) are given inTable 5. All these aligned scores are now assigned common ranks by
ignoring the groups. The smallest aligned score is given Rank 1 and the largest aligned score
is given the highest rank. In this way, entire aligned data are converted in aligned ranks.
Average ranks are given to the scores which are repeating.

The ranks of entire data are written in the respective cells of respective groups as
shown in Table 8.
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Table 8
Aligned Ranks of Interaction between Method (4) x Area (B) Step4 : ANOVA for each IV and
Method Area (B) Interaction of IVs
GV Urban (B,) | Rural (B,) | Semi U (Bs) _
CAI 53 95 155 Now, ANOVA is done for both
(A1) >3 31 28 | Vs and Interaction of IVs separately
47 46 35
32 39.5 48.5 | based on aligned ranks. At this stage,
11 56 43
6 60 59 | parametric ANOVA is done. Two
2 9.5 15.5 . . .
independent variables are there in our
3 22 48.5
4 39.5 35| example, so two-way parametric
1 29 35
CPLM 17.5 20 24.5 ANOVA is done for each IV and
A 7.5 445 415 . .
(Ba) interaction of IVs. ANOVA can be
13 50 52
27 54.5 245 | done manually or through MS Excel,
33 37.5 57
5 20 305 | SPSS or through Real Statistics
7.5 445 415 sis tool nack
T 545 745 Analysis tool pack.
17.5 37.5 30.5
ANOVA for Method (A).
13 20 245

Based on aligned ranks given in Table
6,ANOVA is done for Method (A) through Analysis Tool Pack of Excel. Summary of the
same is shown in Table 9. From this table,only the results of Method are taken for final

summary of ART ANOVA. Remaining all information is ignored.

ANOVA for Area (B). Based on aligned ranks given in Table 7, ANOVA is done for
Area (B) through Analysis Tool Pack of Excel. Summary of the same is shown in Table 10.
From this table,only the results of Area are taken for final summary of ART ANOVA and
remaining all information is ignored.

ANOVA for Interaction of IVs Method (A) x Area (B). Based on aligned ranks
given in Table 8§, ANOVA is done for interaction between IVs [Method (A) X Area
(B)]through Analysis Tool Pack of Excel. Summary of the same is shown in Table 11. From
this table,only the results of Method (A) x Area (B) are taken for final summary

of ART ANOVA and remaining all information is ignored.
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Table 9
Summary of ANOVA for Method (A)
Source of Variation SS df | MS F P-value Fcrit
Method (A) 2406.667 | 1 | 2406.667 | 8.608019 | 0.00490427 | 4.019541
Area (B) 311.925 | 2| 155.9625 | 0.557837 | 0.57570913 | 3.168246
Method (A) x Area (B) 146.3583 | 2| 73.17917 | 0.261743 | 0.77067984 | 3.168246
Within 15097.55 | 54 | 279.5843
Total 17962.5 | 59
Table 10
Summary of ANOVA for Area (B)
Source of Variation SS df | MS F P-value Fcrit
Method (A) 96| 1 9.6 | 0.036765 | 0.84866313 4.019541
Area (B) 3628.8 | 2 1814.4 | 6.948618 0.0020636 3.168246
Method (A) x Area (B) 2428 | 2 121.4 | 0.464926 | 0.63067239 3.168246
Within 14100.3 | 54 | 261.1167
Total 17962.5 | 59
Table 11
Summary of ANOVA for Interaction Between Method (4) and Area (B)
Source of Variation SS df | MS F P-value F crit
Method (A) 96| 1 9.6 | 0.087619 | 0.76836111 4.019541
Area (B) 271 2 13.55 | 0.123671 0.88392 3.168246
Method (A) x Area (B) 12028.3 | 2| 6014.15 | 54.89125 | 9.7591E-14 3.168246
Within 5916.5 | 54| 109.5648
Total 17962.5 | 59
Table 12
Summary of ART ANOVA
Sourceof Variation SS df; | dfy | MS F P-value Fcrit
Method (A) 2406.667 1| 54| 2406.667 | 8.60801918 | 0.004904 | 4.019541
Area (B) 3628.8 | 2| 54 1814.4 | 6.94861811 | 0.002064 | 3.168246
Method (A) x Area (B) 120283 | 2| 54 6014.15 | 54.8912533 | 9.76E-14 | 3.168246
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Step 5: Final ART ANOVA

Summary of final ART ANOVA is prepared as shown in Table 12 by taking required
results for Method, Area and Interaction between IVs from Table 9, 10 and 11 respectively.
In Table 12dfy= 54 is taken for each row. It is a dfof Within Group as shown in Table 9, 10
and /1.

Step 6: Interpretation of the Results of ART ANOVA

Based on the details given in Table 12, hypotheses are tested. It can be done in two
ways as follows.

e Calculated F value is compared with F' Crit. (Critical) value to check the significance
of the difference between means of the concerned group. If F' < F Crit. is there then the
hypothesis is rejected or else hypotheses is not rejected.

e In another way, P- Value is compared with .05 and/or .01. If P- Value < .01 is there,
then hypothesis rejected at .01 level of significance. If .01 <P- Value < .05 is there,
then hypothesis is rejected at .05 level of significance.

o In all other cases P- Value fails to reject null hypothesis.

o After testing the hypotheses, Post Hoc test is done, if required.
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Dilip Surkar, Executive Director, Vikram A Sarabhai Community Science Centre
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STEM Education for a Future-Ready Society

India’s Tomorrow Begins in Today’s Classrooms

India is on the path of transformation. As we strive for a prosperous and sustainable
future, the cornerstone must be laid through education — especially in science,
technology, engineering, and mathematics (STEM). In a country as diverse and
rapidly changing as ours, building a future-ready society calls for nurturing young
minds that can think critically, innovate boldly, and act responsibly.

However, the path from classroom learning to real-life application remains
challenging, particularly in rural and underserved areas. In Gujarat while educational
access has improved, the disconnect between textbook-based learning and real-world
problem-solving continues to hold back many students.

Preparing for Tomorrow

For development to be inclusive and sustainable, a strong foundation in science and
technology is essential. Creating a future-ready society involves more than building
infrastructure or designing policies, it requires investing in people. Scientists,
engineers, technologists, and innovators will be key to addressing the complexities of
today and seizing the opportunities of tomorrow.

The world is facing shared challenges: climate change, food insecurity, poverty, water
and sanitation issues, pollution, and the need for clean energy. These require
innovative, interdisciplinary solutions based on science and sustainability. Future
generations need to be equipped with the right skills and mindset to tackle these
complex problems.

If we continue to rely solely on conventional systems of education, students may lack
the competencies required for the job market or to thrive in a fast-evolving world.
STEM education is one of the most effective ways to respond to changing workforce
demands and prepare children for the uncertainties of the future.

India has also set ambitious national goals — achievingnet zero emissions by 2070 and
becoming a Viksit Bharat by 2047. Achieving these goals will require a generation of
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problem-solvers and leaders who are grounded in science, sustainability, and

innovation.

Barriers to Science Learning

Many students in India remain hesitant to pursue careers in science or technology.

This is often due to limited exposure, lack of hands-on opportunities, and a rigid,

exam-oriented education system. In many schools, especially in rural and semi-urban

areas, science continues to be taught mainly through textbooks, with minimal

opportunities for experimentation or discovery.

When confronted with real-life situations, students are rarely required to apply

isolated knowledge of physics or mathematics. What is needed is an integrated ability

to draw on multiple concepts and solve problems. This is where STEM education

becomes important.

Moreover, the growing culture of early competitive exam preparation, increasing

dependence on coaching centres, and the trend of dummy schooling disconnect

students further from experiential and joyful learning.

Bringing Policy to Practice

While national policies provide a strong framework, real change happens in

classrooms and communities. The challenge lies in translating these ideas into action

on the ground. Gujarat offers both opportunities and lessons in this journey.

Gujarat Context

The situation in Gujarat reflects this broader national picture. While the State has

made progress in enrolment and literacy rates, challenges remain in making science

and mathematics engaging for all students. Many government schools still lack

properly equipped laboratories, and teachers often do not receive adequate support for

activity-based teaching.

Without practical exposure, students struggle to develop problem-solving skills,

creativity, and confidence. These gaps in experiential learning are a key barrier to

creating a future-ready society.

Meanwhile, we are living in times of rapid change, from climate variability and health

emergencies to digital disruptions. Addressing such challenges needs a different kind

of education, that empowers students with skills to think, innovate, and act.

What is STEM Education?

STEM stands for Science, Technology, Engineering, and Mathematics. But more than

a group of subjects, STEM is an integrated and applied approach to learning. It
16
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encourages students to explore, question, experiment, design, and build. It promotes
curiosity, critical thinking, and problem-solving—connecting classroom knowledge to
real-world contexts.
STEM is about learning by doing. For instance, building a simple water purifier may
combine scientific principles, engineering design, digital tools, and mathematical
reasoning. Students learn not just the theory but how to apply it meaningfully.
Through this approach, students develop 21%century skills—critical thinking,
collaboration, digital literacy, creativity, and communication. These are not just job
skills, but life skills for responsible citizenship.
STEM education should be experiential, hands-on, and learner-centred. It should
create an environment where children can build confidence, solve local problems, and
see themselves as agents of change.

“We must strive towards a society where every individual is empowered to

question, explore, and contribute.” — Dr. Vikram Sarabhai.
This vision continues to guide our efforts in making science and education meaningful
and accessible for all.
VASCSC’s Role in Promoting STEM
Institutions like the Vikram A Sarabhai Community Science Centre (VASCSC) have
pioneered hands-on learning for decades. VASCSC promotes innovative tools for
STEM education, including STEM Labs in schools, mobile science lab, thematic
exhibitions, teacher training workshops, STEM teaching-learning materials (TLMs),
and outreach to rural and tribal schools.
Through these efforts, VASCSC has demonstrated how STEM can be made inclusive,
relevant, and exciting. These models serve as important case studies for how
experiential learning can be integrated into the wider education system.
VASCSC’s commitment to hands-on STEM learning has been nationally recognized,
including the Times of India Social Impact Award and the National Award for

Science & Technology Communication by DST, Govt of India.
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Alignment with National and State Priorities

India’s policy landscape is increasingly favourable towards STEM. The National

Education Policy (NEP) 2020, the draft Science, Technology, and Innovation Policy

(STIP), NIPUN Bharat, and the new National Curriculum Framework (NCF), all

stress the importance of conceptual, experiential, and interdisciplinary learning.

e NEP 2020 promotes flexibility in subject choices, foundational numeracy and
literacy, coding and digital skills, and creativity. It encourages moving away from
rote learning to a more integrated, practical approach.

o STIP emphasizes inclusive science education, grassroots innovation, open science,
public engagement, and indigenous technologies.

e NIPUN Bharat and the new NCF highlight foundational learning and connect
STEM competencies to early grades, with a focus on making science enjoyable
and accessible.

e PM SHRI Schools, including many in Gujarat, are also focusing on integrating
STEM labs, digital classrooms, and sustainability components into mainstream
schooling.

Building a Robust STEM Ecosystem in Gujarat

Gujarat has a unique opportunity to develop a strong, interconnected STEM

ecosystem. This includes formal schools, science outreach centres, civil society

groups, and government institutions working together.

Important components of this ecosystem include Gujarat Science City, District

Community Science Centres supported by GUJCOST, Regional Science Centres at

Rajkot, Patan, Bhavnagar, Bhuj, and Vadodara set up by GUJCOST, i-Hub and Atal

Tinkering Labs for student innovation, GCERT and Gujarat Science Academy.

VASCSC plays a key role with its STEM Labs, Mobile STEM Laboratories, and

teacher development programs. These efforts bring science learning to where it is

needed most -in rural, remote, and tribal areas.

Technology, including virtual labs, robotics kits, AR/VR, and AI tools, can be

powerful in scaling STEM education. But introducing these tools must go together

with teacher capacity-building and alignment with local needs and realities.

Crucially, the STEM ecosystem must be inclusive. It must address gender imbalances,

economic disparities, and the needs of children with disabilities, ensuring no one is

left behind.
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STEM for Sustainability and Innovation

STEM is not just about preparing for jobs. It is about preparing for life. It offers ways
to address local problems through scientific thinking and sustainable innovation.

In Gujarat, this could mean - Learning how solar energy can power homes and
devices, using weather data for smart farming, creating low-cost irrigation or water-
saving solutions in drought-prone areas, applying science for climate resilience and
better public health.

By embedding sustainability and ethics in STEM education, we can help students
connect their learning to societal well-being.

Why STEM Matters for a Sustainable Future

STEM contributes directly to achieving the Sustainable Development Goals (SDGs) —
whether it is clean water (SDG 6), quality education (SDG 4), affordable clean energy
(SDG 7), or climate action (SDG 13). Through localized STEM projects, students can
learn not just to understand the world but to improve it.

The Way Forward

To realise the full potential of STEM education in Gujarat and across India, we
should:

o Integrate hands-on STEM activities into school curriculum
e Invest in teacher training for inquiry-based and interdisciplinary education
o Establish STEM Labs in every high school
o Strengthen partnerships between schools, science centres, NGOs, and
government
e Use mobile STEM labs to reach last-mile schools
o Ensure inclusivity and accessibility in all STEM initiatives
o Embed sustainability and relevance in teaching content
A Shared Responsibility for Tomorrow

India is at a pivotal moment. Gujarat has the potential to lead by example and become
a model for integrating STEM education in a meaningful, inclusive, and future-facing
way.

The responsibility for building a future-ready society does not rest with educators
alone. Policymakers, civil society, parents, and communities all have a role to play.
Let us come togetheracross sectors to reimagine education, empower our children,
and shape a more just, sustainable, and innovative India.

By investing in STEM education today, we are not just building a stronger workforce

- we are nurturing a generation that will take ownership of our challenges and create
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innovative, sustainable solutions. Let us work together to ensure that every child,

regardless of background, has access to the tools and opportunities they need to build
a better tomorrow.
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Making Inclusive Education penetrate in school classrooms through TEI

Rujul Desai, Founder- Parichay by Rujul, M.A. Developmental Psychology,
B.Ed, B.Com
Email: rujul@parichay.org, contact no.: 9825002233

Abstract:

Inclusive Education is a philosophy, a vision, and a process. It is multi-faceted and
complex. In today’s India, where we have laws, policies, and curriculum
frameworks that suggest “inclusion of children with disabilities in a mainstream
classroom”; there are some basic questions that come to mind related to the
systemic and structural aspects of our education system: 1) What is Inclusive
Education and how does it fit into our current education system? 2) Are our school
systems ready for inclusion? , and 3) Are our teachers trained to understand,
accept, and work with children who have diverse needs? Teachers are the
founding pillars of any education system. Inclusive Education doesn’t happen in
isolation, it is realised only when various components of the education system
work together. In India, where general and special education teachers receive
separate training, it becomes all the more important that we focus on teacher

education as a means to promote inclusion.

Key words: Inclusive education, Teacher Education, Student-Centered Learning,

Rights of Children with Disabilities, Diverse needs

Inclusive Education
What is the status quo?
Every child, including children with disabilities, have a right to education. By law, a

person or student with disability is defined as a person with long term physical,
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mental, intellectual or sensory impairment which, in interaction with barriers, hinders

his full and effective participation in society equally with others.

The United Nations Convention on the Rights of Persons with Disabilities (CRPD)
emphasizes that inclusive education is a fundamental human right for every child with
disability. The Rights to Persons with Disability Act, 2016 has been passed in India,
to give effect to matters connected with or incidental to the United Nations
Convention on the Rights of Persons with Disabilities. This Act defines Inclusive
education as a “system of education wherein students with and without disability
learn together and the system of teaching and learning is suitably adapted to meet the

learning needs of different types of students with disabilities.”

Learning and teaching are complex processes. Their complexity increases when these
processes are to be modified and accommodated to cater to the special educational
needs of children with diverse needs. These children get stuck in a vicious cycle,
wherein assumptions about their learning potential and attached diagnostic labels;
lead to less opportunities for their learning, and less opportunities for learning in turn
leads them to be excluded from developmentally-appropriate and inclusive learning

opportunities and environments.

Though the law and the United Nations considers inclusive education a fundamental
right for every child with disability, for many it is still a luxury. I have been working
with neurodivergent children between the ages of 3-12 years. Neurodiversity is the
term that is currently used across the sectors involving individuals with the Autism
Spectrum Disorder, Specific Learning and Intellectual Disorders, and Attention
Deficit Hyperactivity Disorders. My experiences of working with these children and
their families has taught me a lot about what it means to be different and the price you

pay for that.

The on ground reality still makes Inclusive Education a far fetched dream for many
children with disabilities. All things that typically developing people take for granted
are nothing short of a struggle for these children and their families. Every phase of life
is an uphill battle for them, from trying to get an appropriate diagnosis, to finding a
preschool that will include a neurodivergent child, to looking for a shadow teacher to
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accompany the child in the mainstream classroom, keeping up with therapies, and the
list continues. And this is just the first 5 years of their lives. Come year 6, these
children and their parents are left with little to no options for their education and
schooling after preschool. But again, attending a preschool or anganwadi is also a
"privilege" that very few of them get . Other than very few “inclusive mainstream
schools” that take them, with or without a shadow teacher, the options these children
are left with are exclusive set ups like special schools or different therapy centers.
They are therefore clearly segregated from society from the very early stages of their
lives.

Teacher Education in India: A Catalyst for making Indian School Classrooms
Inclusive

Why should we focus on teacher education in India and make it a tool to let

inclusion penetrate our school classroom?

Across the literature on Inclusive Education, one of the recurring themes is “teacher
training”. Article 24 of the UNCRPD mentions what is needed to ensure that children
with disabilities receive Inclusive Education. “Trained Teachers” is one of the
mentioned needs among others like non-discrimination, non-exclusion, access to
primary and secondary education, reasonable accommodation, general support,
individual education plans, and specific services for specific impairments.

The teacher in a classroom can be a first responder-who observes and brings to light
the needs and challenges of these children; an advocate- who makes sure their
potential and strengths are highlighted , a crusader of change who makes sure that
their differences are celebrated and not discriminated against. They can be the glue
that holds all other parts together when it comes to the child’s education and inclusion
in the community. An important stakeholder who bridges the gap between the
families and the community. They can be gatekeepers to community engagement and
inclusion when it comes to children with disabilities. If a class teacher in a
mainstream classroom accepts and accommodates the needs of a child with disability,
it increases the chances of the child being included in many other areas of their social
lives.

The impact and implications of the crucial role of a general educator in realising all
other requirements of “Inclusive Education” is clear and obvious. But the challenge is
always translating an ideal idea into an effective practice. Reflecting on the current
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challenges with Inclusive Education and Teacher Education we realise that teachers
are not being trained to be the leaders or gatekeepers of the movement; rather they are
passive consumers of the “Inclusion” debate. Their training should foster their active

participation and leadership when it comes to inclusive education.

A Case for Student-Centered Approach to promote Inclusive Education through
Teacher Education in India

When analysing current B.Ed syllabi; it can be noticed that “Inclusive Education” is
just one topic under a section like “Perspectives on Education”. It is still being taught
only as a perspective, which does not necessarily help build competencies and

attitudes that are required to practise inclusion in classrooms.

“Inclusive Education” should not be treated as an isolated subject or theory when it
comes to designing a curriculum for teacher education. It should be a principle upon
which teaching fundamentals and approaches are built throughout the coursework. To
prepare teachers for inclusive education, the curriculum should move away from
“content centered approach”. When a curriculum is majorly content centered, the
starting point of learning is the subject matter in a linear sequence of topics (Naidu,
2004). The students studying these topics are being exposed to what others have to
say about the topics, instead of engaging in building their own perspectives and
competencies on the given subject matter.

The Curriculum should promote learning that is:
1. Student Centered
2. Contextually Embedded:
a. Inner Context i.e. Beliefs & Attitudes

b. Outer Context i.e. actual place of practice

The curriculum should allow them to gain knowledge on theories and best practices,
while giving them learning opportunities to practice these concepts in the actual
context, and then reflect on their experiences. This will enable them to map out their
own strategies and equip themselves with a mindset and skillset that will empower
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them as mainstream teachers of Inclusive Classrooms. When the curriculum supports
student centered learning it naturally leads to it being contextually embedded. Along
with cultivating knowledge and competencies; the attitudes and beliefs of the trainee
teachers also have to be addressed. How they view disability, the disabled, and
inclusion will affect their approach to Inclusive Education and have implications on
their future classroom practices.

Curriculum and Pedagogic Studies is the core area where the focus needs to
shift.Inclusive practices need to penetrate into the subjects where teachers are actually
trained to design, develop, implement and evaluate curriculum and pedagogical
practices. These areas need to include a design thinking approach to planning for
teaching and learning. They need to include concepts like “Differentiated Instruction”
and “Universal Design for Learning”. This means “Creating an Inclusive Classroom”
should be a topic spread across semesters & study areas to cover the nuances of the
concept in depth.

This can be done by incorporating “Exposure, Experience, and Reflection” as part
of teaching Inclusive Education to student-teachers. Inquiry- Based Approach is one
such type of student-centered and contextual learning approach that can serve the
purpose of targeting attitudes & beliefs, knowledge gaps, and capacity building. The
goal of any student-centered learning environment is to build on existing knowledge
since prior knowledge strongly affects future learning (Froyd and Simpson, 2008). If
teacher education supports such learning then it can cause improved learning
motivation, knowledge retention, comprehension, and constructive attitudes about the

subject material(Islam et al., 2022).

A Roadmap for the future:
A roadmap which can serve as the starting point to navigate the change in approach to
Inclusive education within the general teacher education curriculum is mentioned

below.
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A FRAMEWORK FOR TEACHER EDUCATION

TO PROMOTE INCLUSIVE

EDUCATION
EMOTIONS KNOWLEDGE SKILLS
Pillars of SCL*
Seeing & Feeling Knowing Doing
Core Areas of | Inclusion as a [ Curriculum & Pedagogic | Internships &  Research
Syllabus perspective in | Studies Projects
Education.
Targeted Themes | -Attitudes & Beliefs -Curriculum and | -Experiential learning.
-Misconceptions & | pedagogic
Myths accommodations. -Collaborative  and  co-
operative Teaching.
- Evidence-Based
Practices
Expected Reduce and eliminate | -They learn to build their [ -Hands-on experience and
Outcomes Labelling, own knowledge on | skill building in teaching
Discrimination,  and | various aspects of | techniques and areas beyond
Segregation Inclusive education teaching skills.
-Information Literacy -Learning in  Realistic-
settings.
Guiding - What is inclusion? [ -Am I expected to teach | -What does it mean to work
Questions What are the goals of [ the general education | collaboratively with other
the inclusion program? | curriculum to everyone? | professionals? Will I be able
How can 1 do that? | to work collaboratively with
-Is inclusion for all others?
students with
disabilities or just for [ -What instructional | -Will I receive enough time
certain ones? | accommodations, to collaborate and
technologies, and | communicate with others?
-Do  students  with [ classroom  management
disabilities have the | strategies do I need to |-What type of training and
skills to be successful? | use? administrative support will 1
receive to  help me
implement inclusion
successfully?

*SCL-Student-centered Learning

An Endnote for an Inclusive Future:

In summary, we need to remember that for children to flourish and thrive, all of their

fundamental rights need to be realized. All human rights are interlinked; therefore
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realization of one right opens doorways to realization of other human rights. Future
teachers have to understand that Inclusion is a process; and the outcome of it is the
realization of fundamental Human Rights. Inclusive Education should be projected as
a concept that is synonymous to Quality Education and not an addition to it. It should
be promoted as a non-negotiable parameter for providing quality education to a child.
Teachers trained for inclusion can become active participants and leaders to realise

this vision for Inclusive Education for all.
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Abstract
Artificial Intelligence (A1) is rapidly transforming educational landscapes worldwide, offering

unprecedented opportunities to enhance teaching and learning processes. However, the
successful integration of Al technologies in education heavily depends on teachers' readiness
and Al literacy. This paper examines the current state of Al integration in teacher training
programs through a comprehensive literature review. The research reveals a significant
imbalance between technological development and teacher preparedness, with only 35% of
studies focusing on teacher professional development compared to 65% examining Al
applications in teaching. Using systematic review methodologies, this study identifies key
challenges teachers face when adopting Al technologies, including knowledge gaps, limited
access to resources, resistance to change, and ethical concerns. The findings highlight essential
best practices for effective Al integration in teacher training : establishing clear objectives,
maintaining skill balance between Al utilization and core teaching competencies, addressing
ethics and integrity, implementing continuous monitoring and feedback mechanisms, and
promoting ongoing professional development. The paper also explores various methodological
approaches employed in Al education research, including case studies, mixed-methods research,
and action research. This research contributes to the growing body of knowledge on Al in
education by emphasizing the critical need for comprehensive teacher training programs that
address both technological and pedagogical aspects of Al integration. The implications extend to
educational institutions, policymakers, and teacher educators, underscoring the importance of
preparing teachers for an Al-driven educational future while maintaining the human element that
remains central to effective teaching.

Keywords: Artificial Intelligence, teacher training, educational technology,

NEP 2020, adaptive learning
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Introduction

The educational landscape is undergoing a profound transformation driven by rapid
technological advancements, particularly in the field of Artificial Intelligence (AI).
From conversational Al and chatbots to intelligent tutoring systems and automated
assessment tools, Al technologies are reshaping how we conceptualize teaching and
learning (Romero Rodriguez et al., 2023). These innovations promise to enhance
educational experiences through personalized learning, adaptive systems, and
intelligent tutoring(Wangetal.,2021). However, the successful integration of A Iin
education hinges critically on one factor: teacher preparedness. Despite the
accelerating development and deployment of AI technologies in educational
settings,there exists a substantial gap between echnological innovation and
teacher readiness. Recent systematic reviews indicate that while 65% of research
focuses on Al applications in teaching, only 35% addresses teacher professional
development needs (Tan et al., 2024). This imbalance highlights a critical challenge:
as Al technologies advance, teachers often lack the necessary training, skills, and
support to effectively integrate these tools in to their pedagogical practices.

The significance of addressing this gap cannot be overstated. Teachers serve as the
primary mediators between educational technologies and students, making
their technological competence and pedagogical understanding of Al essential for
meaningful implementation. Without adequate training, even the most
sophisticated Al tools may fail to achieve their intended educational outcomes
or, worse, may be misused or underutilized in classroom settings
(DeLaHiguera,2019).

This research paper aims to examine the current approaches to integrating Al in
teacher training, identify the challenges teachers face when adopting Al technologies,
and explore best practices that can enhance teacher preparation for Al integration. By
addressing these questions, this study contributes to the growing discourse on how
educational institutions can better prepare teachers for an increasingly Al-driven
educational environment.

The current landscape of Al adoption in education reveals both promising
developments and concerning trends. While higher educational institutions are
increasingly focusing on Al adoption (Bates et al., 2020; Knox, 2020), many teachers
remain unprepared for this technological shift. They face numerous challenges,
including limited technical knowledge, restricted access to necessary resources,
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concerns about privacy and ethics, and difficulties integrating Al into existing
curricula (Aljemely, 2024). These challenges underscore the need for comprehensive
training programs specifically designed to address the unique requirements of Al
integration in education.

This paper is structured to provide a thorough examination of the topic.
Following this introduction, a literature review explores the historical context of
technology integration in teacher education, the oretical frameworks for
technology adoption, and the current state of Al in education. The methodology
section outlines research approaches commonly employed in this field, while the
findings and discussion section present key challenges, best practices, and case
studies of successful Al integration in teacher training. The paper concludes with
implications for educational stakeholders and recommendations for future
research and practice in this rapidly evolving field.

Literature Review

The integration of technology in teacher education has evolved significantly over the
past few decades, transitioning from basic computer literacy to sophisticated Al
applications. This literature review examines the historical context, theoretical
frameworks, current state of Al in education, teacher readiness, challenges in Al
integration, and existing training models to provide a comprehensive understanding
of the landscape.

Historical Context of Technology Integration in Teacher Education

The journey of technology integration in teacher education began in the 1980s with
the introduction of computers in schools, focusing primarily on basic computer
literacy (Culpetal.,2005).The1990s witnessed the emergence of educational of
twareand the internet, shifting the focus toward integrating technology into
pedagogical practices. By the early 2000s, digital literacy became a core component
of teacher education programs, with standards such as the International Society for
Technology in Education (ISTE) Standards guiding technology integration in teacher
preparation (Mishra & Koehler,2006).The past decade has seen rapid advancements
in Al technologies, creating new imperatives for teacher education to prepare
educators for an Al-enhanced educational environment (Holmes et al., 2022).
Theoretical Frameworks for Technology Adoption in Education

Several theoretical frameworks guide technology adoption in education,
providing valuable lenses through which to understand Al integration in
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teacher training. The Technological Pedagogical Content Knowledge (TPACK)
framework, developed by Mishra and Koehler (2006),emphasizes the complex
interplay between technology, pedagogy, and content knowledge required for
effective technology integration. The SAMR (Substitution, Augmentation,
Modification, Redefinition) model proposed by Puentedura (2006) offers a
progression for technology adoption, from merely replacing traditional tools to
transforming educational experiences in ways previously impossible.

More recently, frameworks specifically addressing Al in education have emerged.
The AI Literacy Frame work (Long&Magerko,2020) outlines the knowledge, and
skills educators need to understand and utilize Al effectively. Similarly, the Al
Readiness Framework for Educators (Crompton & Burke, 2023) provides a structured
approach to assessing and developing teachers' capacity to integrate Al into their
practice. These frameworks collectively highlight the multifaceted nature of Al
integration, requiring not only technical knowledge but also pedagogical

understanding and ethical awareness.

Current State of Al in Education

Al technologies in education encompass a diverse range of applications, each with
distinct implications for teaching and learning. Conversational Al and chatbots,
exemplified by tools like ChatGPT, are increasingly being used for personalized
learning experiences, language practice, and administrative support (Nguyen et al.,
2023). Al- driven learning and assessment systems provide adaptive learning paths
and automated feedback, allowing for more individualized instruction (Tang et al.,
2023). Immersive technologies, including virtual and augmented reality enhanced by
Al, create engaging learning environments that were previously unimaginable (Zhang
& Aslan, 2021).

Visual and auditory computing applications, such as facial recognition for attendance
and engagement monitoring, are gaining traction despite raising ethical concerns
(Akgun&Greenhow,2021).Teaching and learning analytics leverage Al to provide
insights into student performance and teaching effectiveness, enabling data-driven
decision-making (Chenetal.,2020). A systematic review by Tanetal. (2024) revealed
that 65% of research on Al in education focuses on these applications, demonstrating

the field's emphasis on technological development rather than teacher preparation.
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Teacher Readiness and Al Literacy

Despite the proliferation of Al technologies in education, teacher readiness remains a
significant concern. Research indicates substantial knowledge gaps among educators
regarding Al concepts, capabilities, and limitations (De La Higuera, 2019). A study
by Nazaretskyetal. (2022) found that many teachers lack confidence in their
ability to integrate Al into their teaching practices, with limited understanding
of how Al can enhance pedagogical approaches.

Digital competence requirements for effective Al integration extend beyond basic
technological skills. Teachers need to develop Al literacy, which encompasses
understanding Al fundamentals, recognizing Al capabilities and limitations,
evaluating Al applications critically, and addressing ethical implications (Long &
Magerko, 2020). This multifaceted literacy is essential for teachers to make informed
decisions about Al integration and to guide students in developing their own Al

literacy (Gillani et al., 2023).

Challenges in Al Integration

Teachers face numerous challenges when adopting Al technologies. Technical
barriers include limited access to necessary hardware, software, and reliable internet
connectivity, particularly in under-resourced schools(Aljemely,2024). Pedagogical
concerns center on the difficulty of aligning Al tools with existing curricula and
teaching approaches, as well as uncertainty about how to effectively leverage Al to
enhance learning outcomes rather than simply automating traditional
practices(Fitria,2021).

Ethical considerations present another significant challenge. Issues of privacy, data
security, algorithmic bias, and the potential for Al to exacerbate existing educational
inequities raise important questions about responsible Al use (Holmes et al., 2022).
Additionally, many teachers express concerns about Al potentially replacing human
elements of teaching or diminishing their role in the educational process (Tao et al.,
2019). These challenges highlight the need for comprehensive training that addresses
not only technical aspects but also pedagogical and ethical dimensions of Al
integration.

Existing Training Models and Approaches

Current approaches to preparing teachers for Al integration vary widely in scope and
effectiveness. Pre-service teacher education programs increasingly incorporate
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technology courses, though many still lack specific focus on AI (Polaketal.,2022). In-
service professional development initiatives range from one-time workshops to
sustained programs, with the latter generally proving more effective for meaningful
technology integration (Vlasova et al., 2019).

Self-directed learning opportunities, including online courses, communities of
practice, and resource repositories, offer flexible options for teachers to develop Al
competencies at their own pace (Paiva&Bittencourt,2020). However, research by
Aljemely(2024) suggests that the most effective training models combine technical
skill development with pedagogical application, provide hands-on experience with Al
tools, address ethical considerations, and offer ongoing support as teachers implement
Al in their classrooms.

Despite these various approaches, a significant gap remains between the rapid
advancement of Al technologies and the preparation of teachers to effectively
integrate these tools. This gap represents a critical area for further research and
development, particularly as Al continues to transform educational possibilities and
expectations. As Romero Rodriguez et al. (2023) argue, the future of Al in education
depends not only on technological innovation but also on our ability to prepare
teachers who can thought fully and effectively leverage these technologies to

enhance teaching and learning.

Methodologies

This section examines the methodological approaches commonly employed in
research on Al integration in teacher training. Understanding these methodologies
provides Insight into how knowledge in this field is constructed and offers a
foundation for evaluating the quality and reliability of findings in this emerging

area of educational research.

Overview of Research Approaches

Research on Al integration in teacher training employs diverse methodological
approaches, each offering unique perspectives on this complex phenomenon.
Systematic reviews have emerged as a particularly valuable approach for synthesizing
the growing body of literature. Following the PRISMA (Preferred Reporting Items for

Systematic Reviews and Meta-Analyses) methodology, researchers like Tan et al.
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(2024) and Aljemely (2024) have conducted comprehensive analyses of existing
studies, identifying patterns, gaps, and trends in the literature. These reviews
typically involve rigorous search strategies, predefined inclusion and exclusion
criteria, and structured data extraction processes to ensure methodological rigor.
Case studies represent another prominent approach, offering in-depth examinations of
specific Al integration initiatives in teacher education programs or schools. These
studies provide rich contextual information about implementation processes,
challenges, and out comes in real-world settings. For example, Huang etal.(2021)
documented the implementation of an Al-enhanced professional development
program for teachers, capturing the nuanced experiences of participants and
the contextual factors influencing success.

Mixed-methods research combines quantitative and qualitative approaches to provide
a more comprehensive understanding of Al integration in teacher training.
Romero Rodriguez et al. (2023) employed surveys to assess teachers' Al literacy
levels quantitatively while also conducting interviews to explore their
experiences and perceptions qualitatively. This methodological triangulation
strengthens the validity of findings by capturing both breadth and depth of
understanding.

Action research, characterized by iterative cycles of planning, action, observation,
and reflection, has proven particularly valuable for developing and refining Al
training programs for teachers. This approach involves teachers as co-
researchers,empowering them to actively participate in the research process and
ensuring that findings directly inform practice. Paiva and Bittencourt (2020) utilized
action research to develop an Al literacy framework for teachers, refining it through

multiple iterations based on teacher feedback and observed outcomes.

Data Collection Methods

Researchers investigating Al integration in teacher training employ various data
collection methods to capture different aspects of this multifaceted phenomenon.
Surveys and questionnaires are commonly used to gather information about teachers'
knowledge, attitudes, and practices related to Al. These instruments often include
Likert- scale items to measure constructs such as Al literacy, perceived use
fulness,and intention to adopt Al technologies. Nazaretsky et al. (2022) developed
and validated a survey instrument specifically designed to assess teachers' Al

35



Teacher Education @ 2030

readiness, demonstrating the importance of reliable measurement tools in this field.
Interviews with educators provide deeper insights into their experiences, challenges,
and perceptions regarding Al integration. Semi-structured interviews allow
researchers to explore predetermined topics while remaining flexible enough
to pursue emerging themes. Focus groups offer the additional benefit of
capturing interactions among participants, revealing shared understandings and
points of contention. Vlasova et al. (2019) conducted in-depth interviews with
teacher educators to understand how they conceptualize Al literacy and
incorporate it into their teaching.

Classroom observations enable researchers to document how teachers actually
implement Al technologies in practice, often revealing discrepancies between stated
intentions and actual behavior. Structured observation protocols help ensure
consistency across different classrooms or time points. Zhangand Aslan(2021)
developed an observation framework specifically for assessing Al integration in
teaching practices, focusing on both technological implementation and pedagogical
approaches.

Document analysis of curricula, lesson plans, policy documents, and training
materials provides valuable information about the formal aspects of Al integration in
teacher education. This method helps researchers understand how Al is
conceptualized and positioned within official frameworks and institutional contexts.
Polak et al. (2022) analyzed teacher education curricula across multiple institutions to
assess the extent and nature of Al-related content.

Analytical Frameworks

The analysis of data collected through these various methods typically employs one
or more analytical frameworks to organize and interpret findings. Thematic
analysisis widely used for qualitative data, involving the identification, analysis, and
reporting of pattern sort hemes within the data. This approach allows
researchers to identify recurring challenges, successful strategies, and emerging
concerns related to Al integration in teacher training. Holmes et al.(2022)
employed thematic analysis to identify key ethical considerations in Al education
based on interviews with teachers and teacher educators.

Content analysis, which can be applied to both qualitative and quantitative data,
involves  systematically categorizing and quantifying content according
topredeterminedoremergentcategories. Thisapproachisparticularlyusefulforanalyzing
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documents, transcripts, and open-ended survey responses. Gillani et al. (2023) used
content analysis to examine how Al literacy is conceptualized in teacher education
materials across different countries.

Statistical approaches, ranging from descriptive statistics to inferential analyses and
structural equation modeling, are employed to analyze quantitative data and test
hypotheses about relationships between variables. Chenetal.(2020) used regression
analysis to examine factors predicting teachers' intention to adopt Al technologies,
identifying significant relationships between perceived usefulness, ease of use, and

adoption intentions.

Presentation, Findings and Discussion

This section presents and discusses key findings regarding the integration of
technology and Al in teacher training, drawing on the research literature and
best practices identified in the field. The discussion examines the current state of
teacher training for Al integration, key challenges, best practices, case studies,

pedagogical frameworks, impact on teaching practices, and future directions.

Current State of Teacher Training for Al Integration

The research literature reveals a significant imbalance in the focus of Al in education
studies. According to the systematic review by Tan et al. (2024), approximately 65%
of studies examine the application of Al in teaching, including technologies such as
conversational Al, Al-driven learning and assessment systems, immersive
technologies, visual and auditory computing, and teaching and learning analytics. In
contrast, only 35% of studies explore Al's role in enhancing teacher professional
development. This disparity highlights a critical gap in research addressing the
development needs of teachers as they integrate Al technologies into their teaching
practices.

This imbalance reflects a broader trend in educational technology
implementation, where technological innovation often out paces teacher
preparation. As Aljemely (2024) notes, "Educational institutions are training teachers
to utilize Al in teaching. However, there is a dearth of investigation on the
training of teachers to utilize AL."This gap between the supply of professional

development opportunities and the demand for Al skills among teachers creates a
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significant barrier to effective Al integration in educational settings.

The current landscape of teacher training for Al integration is characterized
by fragmentation and inconsistency. Pre-service teacher education programs vary
widely in their approach to Al, with many still focusing on basic technology
integration rather than specifically addressing Al competencies (Polak et al., 2022).
In-service professional development opportunities are often limited to short-
term workshops that provide introductory exposure to Al tools but fail to
support deeper understanding or sustained implementation
(Vlasovaetal.,2019).

Furthermore, there is a notable disconnect between the theoretical frameworks
guiding Al in education research and the practical training provided to teachers.
While researchers have developed sophisticated models for understanding Al
integration, such as the Al Literacy Framework (Long&Magerko,2020) and the Al
Readiness Framework for Educators (Crompton & Burke, 2023), these frameworks
have not been widely translated into comprehensive training programs accessible to
the average teacher.

Key Challenges Identified

Teachers face numerous challenges when adopting Al technologies, which must be
addressed through effective training programs. First, knowledge and skill gaps
represent a fundamental barrier to Al integration. Many teachers lack basic
understanding of Al concepts, capabilities, and limitations, making it difficult for
them to evaluate Al tools critically or implement them effectively (De La Higuera,
2019). Technical skills required for Al implementation, such as data literacy and
basic programming concepts, are often underdeveloped among educators (Nazaretsky
et al., 2022).

Second, limited access to resources and infrastructure creates practical obstacles to Al
integration. Many schools face constraints related to hardware, software,
reliable internet connectivity, and technical support(MohdNizaretal.,2018). These
resource limitations are particularly pronounced in under-resourced schools and
regions, raising concerns about equity in Al implementation. Training
programs that fail to account for these resource constraints may in advertently
exacerbate existing education a inequities.

Third, resistance to change and technology adoption remains a significant challenge.
Some teachers express skepticism about Al's value in education or fear that Al
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technologies might eventually replace human teachers (Tao et al.,2019). Others
experience anxiety about the irability to master new technologies or concern about
how Al adoption might change their professional identity and
role. Effective training must address these psychological barriers along side
technical skill development.

Fourth, ethical concerns and privacy issues create complex challenges for Al
implementation. Teachers need guidance on navigating issues related to student data
privacy, algorithmic bias, transparency, and the potential for Al to reinforce
existing inequities (Holmes et al.,2022). Without adequate trainingin Al ethics,
teachers may in advertently implement Al in ways that compromise student
privacy or perpetuate biases.

Finally, the lack of customized training programs tailored to different
educational contexts and teacher needs represents a significant challenge. Generic
approaches to Al training often fail to address the specific requirements of
different subject areas, grade levels, student populations, and resource contexts
(Aljemely,2024).This one-size-fits-all approach limits the relevance and
applicability of training for many teachers.

Best Practices for Effective Al Integration in Teacher Training

Research has identified several best practices that can enhance the effectiveness of Al
integration in teacher training. First, establishing clear objectives and
purpose-driven integration is essential. Training programs should help
teachers identify specific educational goals that Al can help address, rather than
promoting technology adoption for its own sake (Teaching Channel, 2024). This
approach ensures that Al integration is aligned with meaningful educational
outcomes and helps teachers maintain focus on pedagogical purposes rather
than technological novelty.

Second, maintaining skill balance between Al utilization and core teaching
competenciesiscrucial. EffectivetrainingemphasizesthatAltoolsshouldsupplement, not
replace, essential teaching skills and human elements of education (Fitria, 2021).

This balanced approach helps teachers leverage Al to enhance their teaching while
preserving the interpersonal and creative aspects of education that remain distinctly
human.

Third, addressing ethics and integrity in Al application must be a central component
of teacher training. Programs should help teachers understand ethical considerations
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relatedto Al wuse, including privacy, consent, equity, and transparency
(Schiff,2022).This ethical foundation enables teachers to make responsible decisions
about Al implementation and to guide students in developing their own ethical
understanding of Al

Fourth, implementing continuous monitoring and feedback mechanisms
supports ongoing improvement in Al integration. Training should equip
teachers with strategies for evaluating the effectiveness of Al tools in their specific
context and for making data- informed adjustments to their implementation approach
(TeachingChannel,2024). This iterative process helps teachers refine their Al
integration practices over time based on evidence of impact.

Finally, promoting ongoing professional development recognizes that Al integration
is not a one-time achievement but a continuous journey. Effective training programs
provide sustained support through communities of practice, mentoring relationships,
and regular opportunities for skill enhancement (Paiva&Bittencourt,2020).
This ongoing support help teachers adapt to rapidly evolving Al technologies and
deepen their integration practices over time.

Case Studies of Successful AI Integration in Teacher Training

Several case studies illustrate successful approaches to Al integration in teacher
training across different educational contexts. Inpre-service teacher education, the
University of Helsinki's Elements of Al course represents an innovative approach to
developing Al literacy among future teachers. This open-access course introduces
fundamental concepts of Al in an accessible format, helping teacher candidates
develop both technical understanding and critical perspectives on Al in education
(Crompton & Burke, 2023). The program's success lies in its combination of
technical content with pedagogical applications, helping future teachers bridge the
gap between Al knowledge and classroom implementation.

In-service professional development initiatives have also demonstrated promising
approaches. The AI4K12 Initiative in the United States has developed a framework of
five big ideas in Al that guide teacher professional development across grade levels
and subject areas. This initiative combines online resources with in-person workshops
and professional learning communities, creating a comprehensive ecosystem for
teacher learning about Al (Gillani et al., 2023). The program's emphasis on grade-
level appropriate concepts and cross-curricular applications has made it particularly
effective for supporting diverse teaching contexts.
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School-wide implementation approaches provide another valuable model. Singapore's
Al Apprenticeship Programme includes a specialized track for educators that
combines technical training with collaborative curriculum development. This
program takes a systemic approach, addressing both individual teacher capacity and
institutional supports for Al integration (Chenetal.,2020). The initiative's success
demonstrates the importance of aligning teacher training with broader institutional
strategies for technology adoption.

These case studies share several common elements that contribute to their
effectiveness: they combine technical knowledge with pedagogical application,
provide hands-on experience with Al tools, address ethical considerations, offer
ongoing support, and adapt to specific educational contexts. These elements align
with the best practices identified in the literature and provide practical models for
designing effective Al training programs.

Pedagogical Frameworks for Al Integration

Several pedagogical frameworks provide valuable guidance for Al integration in
teacher training. The TPACK (Technological Pedagogical Content Knowledge)
framework, developed by Mishra and Koehler (2006), emphasizes the intersection of
technological, pedagogical, and content knowledge required for effective technology
integration.

Applied to Al, this framework helps teachers understand how Al tools interact with
subject matter content and pedagogical approaches, supporting more thoughtful
integration decisions.

The SAMR (Substitution, Augmentation, Modification, Redefinition) model offers a
progression for technology adoption, from simply replacing traditional tools
to transforming educational experiences in ways previously impossible
(Puentedura,2006). This model helps teachers move beyond superficial Al
implementation toward more transformative applications that fundamentally
enhance learning experiences.

Al-specific frameworks have also emerged to guide integration efforts. The Al
Literacy Framework (Long & Magerko,2020) outlines the knowledge and skills
educators need to understand and utilize Al effectively, including technical concepts,
critical evaluation, and ethical considerations. Similarly, the Al Readiness Framework
for Educators (Crompton & Burke, 2023) provides a structured approach to assessing
and developing teachers' capacity to integrate Al into their practice.
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These frameworks offer valuable conceptual tools for designing and
implementing teacher training programs. By providing structured ways of thinking
about Al integration, they help teachers move beyond adhoc or tool-focused
approaches toward more systematic and pedagogically grounded
implementation strategies.

Impact of AI Training on Teaching Practices

Effective Al training can significantly impact teaching practices across
multiple dimensions. In instructional design, teachers who receive comprehensive Al
training demonstrate greater ability to align Al tools with learning objectives,
differentiate instruction using Al-enhanced approaches, and design learning
experiences that leverage Al's capabilities while maintaining student engagement
(Huangetal.,2021). These teachers are more likely to move beyond substitution-level
implementation to more transformative applications that enhance e-learning in
novel ways.

Assessment approaches also evolve as teachers develop Al literacy.Well-trained
teachers can effectively implement Al-enhanced formative assessment, use Al tools
to provide more timely and specific feedback, and design authentic assessments that
evaluate students' ability to work with and critically evaluate Al (Akgun &
Greenhow, 2021).These assessment innovations help teachers gather more nuanced
information about student learning and provide more personalized support.

Classroom management practices shift as teachers integrate Al thoughtfully. Teachers
with strong Al training demonstrate greater ability to establish appropriate norms for
Al use, monitor student engagement with Al tools, and address ethical issues that
arise in Al-enhanced learning environments (Romero Rodriguez et al., 2023). These
management strategies help create productive learning environments that maximize
Al's benefits while minimizing potential risks.

Student engagement often increases when teachers implement Al effectively.
Research indicates that students working with teachers who have received
comprehensive Al training show greater motivation, deeper learning, and more
positive attitudes toward technology use (Tang et al., 2023). These engagement
benefits appear to stem from teachers' ability to implement Al in ways that

enhance student agency and provide meaningful learning experiences.
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Future Directions for Al in Teacher Education

Looking ahead, several emerging technologies and approaches promise to shape the
future of Al in teacher education. Adaptive Al training platforms that
personalize professional development based on teachers' existing knowledge,
learningpreferences, and classroom context represent a promising frontier ( Wamba-
Taguimdje et al.,2020). These platforms apply the same adaptive learning
principles to teacher education that Al brings to student learning, potentially
increasing the efficiency and effectiveness of professional development.
Al-enhanced coaching and mentoring systems offer another promising direction,
providing teachers with ongoing feedback and support as they implement Al in their
classrooms (Paiva & Bittencourt,2020). These systems can analyze teaching
practices, suggest improvements, and connect teachers with relevant resources and
communities of practice, extending the impact of formal training programs.
Immersive simulations powered by Al creates environments for teachers to practice
Al implementation strategies before applying the mineral classrooms (Zhang& Aslan,
2021). These simulations can present diverse scenarios and student responses, helping
teachers develop flexibility and confidence in  their Al integration
approaches.

Policy implications of these developments are significant. Educational systems need
coherent policies that support teacher development in Al,including standards
for Al literacy among educators, funding for comprehensive training programs, and
incentives for schools to support on going professional learning (Miaoetal.,2021).
Without supportive policy frameworks, even the most innovative training approaches
may struggle to achieve widespread impact.

Research opportunities a bound in this rapidly evolving field. Longitudinal
studies tracking the impact of different training approaches on teacher
practices and student out comes are needed to build a stronger evidence base for
effective Al training (Schiff, 2022).Research one quity dimensions of Al training is
particularly important,examining how to ensure that all teachers, regardless of school
resources or geographiclocation, have access to high-quality professional
development for Al integration.

As Al continues to transform educational possibilities, teacher education must evolve
to prepare educators who can thought fully and effectively leverage these
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technologies. The future of AI in education depends not on the technologies
themselves but on our ability to develop teachers who can use these tools to enhance
teaching and learning while maintaining the human connections that remain at the
heart of education.

Conclusion

The integration of Artificial Intelligence in teacher training presents both major
challenges and opportunities in modern education. This paper highlights a critical
gap: while 65% of studies focus on Al in teaching, only 35% address teacher
professional development, revealing a disconnect between innovation and teacher
readiness. Teachers face diverse challenges—including skill gaps, limited resources,
ethical concerns, and a lack of tailored training—that require holistic solutions. Best
practices from research stress clear goals, balanced skill development, ethical
awareness, continuous feedback, and sustained professional support. Pedagogical
frameworks like TPACK and SAMR offer structured guidance for effective Al use in
teaching. When well-trained, teachers can use Al to enhance instruction, assessment,
classroom management, and student engagement, underscoring the transformative
impact of thoughtful Al integration in education.
This research recommends enhancing Al integration in teacher training through
comprehensive frameworks that address technical, pedagogical, and ethical aspects;
differentiated training pathways tailored to teachers' diverse needs; and the creation of
communities of practice for ongoing support. It also emphasizes embedding ethics in
all training and fostering partnerships between educators, tech developers, and
researchers to ensure tools and programs are relevant and effective.
References
Aggarwal, K., Mijwil, M. M., Al-Mistarehi, A. H., Alomari, S., Gok, M., Alaabdin,
A. M. Z., & Abdulrhman, S. H. (2022). Has the future started? The current

growth of artificial intelligence, machine learning, and deep learning. Iragi
Journal for Computer Science and Mathematics, 3(1), 115-123.

Akgun, S., & Greenhow, C. (2021). Artificial intelligence in education: Addressing
ethical challenges in K-12 settings. A/ and Ethics, 1(3), 223-232.

Aljemely, Y. (2024). Challenges and best practices in training teachers to utilize
artificial intelligence: A systematic review. Frontiers in Education, 9,
1470853.

44



Teacher Education @ 2030

Baker, T., Smith, L., & Anissa, N. (2019). Educ-Al-tion rebooted? Exploring the
future of artificial intelligence in schools and colleges. Nesta Foundation.

Bates, T., Cobo, C., Marifio, O., & Wheeler, S. (2020). Can artificial intelligence
transform higher education? International Journal of Educational Technology
in Higher Education, 17(1), 1-12.

Bozkurt, A., Karadeniz, A., Baneres, D., Guerrero-Roldan, A. E., & Rodriguez, M. E.
(2021). Artificial intelligence and reflections from educational landscape: A
review of Al studies in half a century. Sustainability, 13(2), 800.

Campbell, S. (2014). What is qualitative research? Clinical Laboratory Science,
27(1), 3.

Chiu, T. K. F., Xia, Q., Zhou, X., Chai, C. S., & Cheng, M. (2023). Systematic
literature review on opportunities, challenges, and future research
recommendations of artificial intelligence in education. Computers and
Education: Artificial Intelligence, 4, 100118.
https://doi.org/10.1016/j.caeai.2022.100118

Cook, D. J., Mulrow, C. D., & Haynes, R. B. (1997). Systematic reviews: Synthesis of
best evidence for clinical decisions. Annals of Internal Medicine, 126(5), 376-
380.

Crompton, H., & Burke, D. (2023). Artificial intelligence in higher education: The
state of the field. International Journal of Educational Technology in Higher
Education, 20(1), 22. https://doi.org/10.1186/s41239-023-00392-8

Culp, K. M., Honey, M., & Mandinach, E. (2005). A retrospective on twenty years of
education technology policy. Journal of Educational Computing Research,
32(3), 279-307.

Dhamija, P., & Bag, S. (2020). Role of artificial intelligence in operations
environment: A review and bibliometric analysis. The TOM Journal, 32(4),
869-896.

Dufty, M. E., & Chenalil, R. J. (2009). Values in qualitative and quantitative research.
Counseling and Values, 53(1), 22-38.

Edwards, B. 1., & Cheok, A. D. (2018). Why not robot teachers: Artificial intelligence
for addressing teacher shortage. Applied Artificial Intelligence, 32(4), 345-
360.

Edwards, C., Edwards, A., Spence, P. R., & Lin, X. (2018). I, teacher: Using artificial
intelligence (AI) and social robots in communication and instruction.

Communication Education, 67(4), 473-480.

Fitria, T. N. (2021). The Use Technology Based on Artificial Intelligence in English
Teaching and Learning. ELT Echo: The Journal of English Language

45



Teacher Education @ 2030

Teaching in Foreign Language Context, 6, 213-223.
https://doi.org/10.24235/eltecho.v6i2.9299

Furman, J., & Seamans, R. (2019). Al and the economy. Innovation Policy and the
Economy, 19(1), 161-191.

Guilherme, A. (2019). Al and education: The importance of teacher and student
relations. Al & Society, 34(1), 47-54.

Holmes, W., Porayska-Pomsta, K., Holstein, K., Sutherland, E., Baker, T., Shum, S.
B., Santos, O. C., Rodrigo, M. T., Cukurova, M., Bittencourt, I. 1., &
Koedinger, K. R. (2022). Ethics of Al in education: Towards a community-

wide framework. International Journal of Artificial Intelligence in Education,
32(2), 504-526.

Juma, H. (2021). Artificial Intelligence: Higher Education Students’ Knowledge and
Understanding. Towards Excellence, 13(2), 834-841.

Knox, J. (2020). Artificial intelligence and education in China. Learning, Media and
Technology, 45(3), 298-311.

Kuleto, V., Ili¢, M., Dumangiu, M., Rankovi¢, M., Martins, O. M. D., Paun, D., &
Mihoreanu, L. (2021). Exploring opportunities and challenges of artificial
intelligence and machine learning in higher education institutions.
Sustainability, 13(18), 10424.

Lee, J., & Perret, J. (2022). Al education matters: A modular approach to Al ethics
education. A1 Matters, 7(4), 13-16.

Long, D., & Magerko, B. (2020). What is Al literacy? Competencies and design
considerations. In Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems (pp. 1-16).

Miao, F., Holmes, W., Huang, R., & Zhang, H. (2021). Al and education: Guidance
for policy-makers. UNESCO.

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge:
A framework for teacher knowledge. Teachers College Record, 108(6), 1017-
1054.

Moher, D. (2021). The PRISMA 2020 statement: An updated guideline for reporting
systematic reviews. BMJ, 372, n71.

Palmatier, R. W., Houston, M. B., & Hulland, J. (2018). Review articles: Purpose,
process, and structure. Journal of the Academy of Marketing Science, 46(1), 1-
5.

Petticrew, M., & Roberts, H. (2008). Systematic reviews in the social sciences: A

practical guide. John Wiley & Sons.

46



Teacher Education @ 2030

Puentedura, R. R. (2006). Transformation, technology, and education. Hippasus.

Romero Rodriguez, J. M., Aznar Diaz, 1., Hinojo Lucena, F. J., & Caceres Reche, M.
P. (2023). Artificial intelligence in higher education: A bibliometric analysis.
Education Sciences, 13(1), 40.

Schiff, D. (2022). Education for Al, not Al for education: The role of education and
ethics in national Al policy strategies. International Journal of Artificial
Intelligence in Education, 32(2), 403-430.

Wang, S., Wang, F., Zhu, Z., Wang, J., Tran, T., & Du, Z. (2024). Artificial
intelligence in education: A systematic literature review. Expert Systems with
Applications, 252(Part A), 124167.
https://doi.org/10.1016/j.eswa.2024.124167

Tan, X., Cheng, G., & Ling, M. H. (2024). Artificial intelligence in teaching and
teacher professional development: A systematic review. Computers and
Education: Artificial Intelligence, 8, 100355.

TeachingChannel. (2024). 5 best practices for integrating Al in the classroom.
Teaching Channel.

Vuori, V., & Viisdnen, J. (2009). The use of social media in gathering and sharing
competitive intelligence. In Proceedings of the 9th International Conference
on Electronic Business.

Wamba-Taguimdje, S. L., Wamba, S. F., Kamdjoug, J. R. K., & Wanko, C. E. T.
(2020). Influence of artificial intelligence (AI) on firm performance: The

business value of Al-based transformation projects. Business Process
Management Journal, 26(7), 1893-1924.

Zawacki-Richter, O., Marin, V. 1., Bond, M., & Gouverneur, F. (2019). Systematic
review of research on artificial intelligence applications in higher education—
where are the educators? International Journal of Educational Technology in
Higher Education, 16(1), 1-27.

Zhai, X., Chu, X., Chai, C. S., Jong, M. S. Y., Isten

47



Teacher Education @ 2030

Strengthening Teacher Education through Internships
Dr. Kaushal Yadav, Principal (Offg), A G Teachers College — Autonomous,
Ahmedabad

Abstract

The very changing scope of education is brought about by the perspectives of the
Gen Z and Gen Alpha students’ as they present new sets of learning which in turn
calls for a change in the way we prepare our teachers. In 2020’s National Education
Policy (NEP) and the National Curriculum Framework for Student Teachers (NCF-
ST) we see that it is required of us to have in place teacher education programs that
in addition to a strong subject base also develop the pedagogical skills to fit the
many dimensions of today’s modern teaching. We see that which will play a key role
is the issue of internships which must be redefined to put more emphasis on the
practical application of what is taught in the classroom. Through internships we see
a chance to put into practice what is learned in theory and at the same time get
familiar with the complex issues present in the real class room setting which in turn
fosters adaptability, confidence and skill growth in the trainee teachers. Also well
thought out internship programs can greatly improve the preparation of our teachers
to meet the diverse needs of the Gen Z and Gen Alpha students. This paper looks at
the value of including global issues, practical knowledge of child psychology, and
ethical and social issues into the content of the teacher training curricula via robust
internship experiences. Also, we put forth what we think are practical suggestions
for the design of these internships that stress the importance of a well-balanced
approach of structure, mentoring and real-world interaction to the future of our
education system.

Key Words: Teacher Education, Internships, Generation Z and Alpha, NEP-2020,
Experiential Learning, Digital Pedagogy

Introduction
The field of education is evolving rapidly, shaped by new generations, technological

advancements, and shifting societal needs. Gen Z and Gen Alpha students bring
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unique learning preferences, emphasizing digital fluency, personalized education, and
experiential learning. As a result, teacher education programs must not only equip
educators with subject knowledge but also prepare them for the dynamic, multifaceted
role of modern teaching. NEP 2020 and NCF-SE has comeup with global
perspectives. These perspectives need to become part of teacher education curriculum.
Theory and practical needs to be closely associated in any training program. One
crucial way to achieve this is by enhancing internship experiences and integrating
practical, real-world applications into training programs.Internships provide teacher
trainees with hands-on experience that bridges the gap between theoretical knowledge
and practical classroom dynamics. Well-structured internship programs can
significantly impact teacher preparedness, fostering adaptability, confidence, and skill
development.

Exposure to Real Classroom Environment teaches aspiring educators how to
handle students effectively. Internships expose future teachers to different classroom
structures, teaching methodologies, and student behaviours. They gain first-hand
experience in lesson planning, classroom management, and communication strategies.
Modern classrooms rely heavily on technology, from interactive whiteboards and Al-
driven learning tools to personalized online platforms. Internships provide trainees
with the opportunity to experiment with digital tools, understand their effectiveness,
and learn best practices for incorporating technology into teaching. NEP 2020 has
suggested various active learning pedagogies which needs to be experimented in the
classrooms. Internships are like living laboratories for active learning pedagogies. It
provides a stage for transition from passive teaching to intentional learning through
active reflective thinking by the prospective teacher. Shadowing seasoned teachers,
participating in peer discussions and receiving constructive feedback helps future
educators refine their teaching styles. These interactions also encourage the exchange
of innovative ideas that make classrooms more inclusive and engaging. Due to long
duration of internship, it is an opportunity to practice interdisciplinary approaches in
the form of projects, assignments and experiments.

Practical Understanding of Student Psychology is gained during internships.
Internships allow teacher trainees to observe and engage with diverse learners,
including students with special educational needs, gifted learners and those requiring
individualized instruction. This exposure helps educators develop empathy, patience
and adaptability—critical qualities for handling Gen Z and Gen Alpha students, who
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have distinct emotional and cognitive needs.“One size fit to all” concept is relooked
by the personal experience. Internships teach aspiring educators how to handle
challenging classroom situations, such as student conflicts, behavioural issues, and
classroom disruptions. Through direct engagement, trainees develop critical thinking
and problem-solving skills, ensuring they can manage real-life classroom challenges
effectively.This tenure in school is a boon to understand parent’s mindset through
PTM.

Ethical and Social Responsibility through internships in teacher educationis a
powerful bridge between theory and practice—where aspiring educators not only
refine their teaching skills but also engage deeply with the ethical and civic
dimensions of education. Core objectives for this practice is community engagement
and reflection practice. Every teacher education institute should identify well defined
time period and activities during the internship. This practice builds professional
identity rooted in empathy and civic responsibility and encourages critical thinking
about social issues like inequality, sustainability, and access to education. Internships
foster collaborative skills through interaction with students, teachersand local

communities.

Making internships more effective in teacher education institute requires a thoughtful
blend of structure, mentorship, and real-world engagement. Internships have to be a
learning school to sharpen observation skills and reflective thinking of prospective
teacher. Following are few actionable inputs to be considered while designing
internships:

e Define specific learning outcomes for each phase of the internship—Iesson
planning, classroom management, community engagement, etc.

e Use individual development plans (IDPs) to track progress and personalize
growth.

o Pair interns with trained mentor teachers who provide regular, constructive
feedback. Make sure that trainees are functioning as shadow teachers
regularly.

e Incorporate peer observation and video-based self-reflection to deepen
pedagogical insight.

e Rotate interns across different school types (urban, rural, inclusive) to broaden
exposure.
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e Include community-based projects to foster social responsibility—like reading
drives, environment campaigns, digital literacy, cyber security, cleanliness
drives, skill enhancement or sustainability workshops.

e Use rubrics that assess both hard and soft skills, co-developed with partner
schools.

e Align internship tasks with coursework—e.g., applying educational
psychology in lesson design.

o Host weekly online sessions for reflection where interns connect fieldwork
with academic theory.

e Encourage use of digital portfolios to document experiences and showcase
growth.

e Give them task to experiment at least three different pedagogies and prepare
reflection report.

o Design objective-based project related to inclusive education.

e C(College should develop MOOC course for students as per the local needs.
Allot microcredits to varying task in internship. Encourage trainees to attend at
least two webinars and complete one MOOC.

e Encourage trainees to construct various types of TLR and formative
assessment tools. Ask them for try outs and a reflection report.

Teacher Education is the backbone of education system. It doesn’t just shape
teachers but it shapes the future of every student they’ll ever teach. Every
perspective of societal development is interwoven with teacher education.
Hence each strand of teacher education needs to be perfectly interlaced to

realise the dream vision of NEP 2020.
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Abstract

The integration of Artificial Intelligence (AI) in Teacher Education in India
represents a transformative opportunity to modernize teaching practices and
overcome persistent challenges in the education sector. This paper provides a
comprehensive analysis of the historical evolution, current applications, and potential
benefits of Al in enhancing teacher education. Al technologies, including intelligent
tutoring systems (ITS), personalized learning platforms, and Al-powered assessments,
are reshaping traditional teacher training methods by offering adaptive learning
paths, real-time feedback, and data-driven decision-making. These advancements
enable educators to deliver more personalized and effective training to teacher
trainees across diverse contexts, including urban and rural settings.

Government initiatives, such as the National Education Policy (NEP) 2020 and
projects like DIKSHA and SWAYAM, have been pivotal in promoting Al adoption by
providing digital infrastructure and accessible learning resources. Collaborative
efforts with global technology leaders have further accelerated Al integration,
offering scalable and cost-effective solutions for teacher education institutions.
However, challenges such as financial limitations, digital infrastructure deficits,
resistance to Al adoption, and concerns about data privacy pose significant barriers.
The paper highlights the need for a multi-stakeholder approach involving policy
reforms, enhanced funding mechanisms, targeted Al literacy programs for educators,
and robust ethical guidelines to address these challenges effectively.

Keywords: Artificial Intelligence, Teacher Education, Virtual Learning, Digital
Infrastructure, Ethical Challenges

1. Introduction

The integration of Artificial Intelligence (AI) in Teacher Education in India offers a
transformative approach to addressing persistent challenges in the education system.
This section examines the historical development, current state of Al integration, its

potential benefits, and the challenges hindering its widespread adoption.
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The journey of Al in India’s education sector began in the early 2000s with the
introduction of computer-based learning and digital literacy initiatives. The launch of
the National Mission on Education through ICT (NMEICT) in 2009 marked a
significant milestone, aiming to bridge the digital divide and enhance the quality of
education through technology. This initiative laid the foundation for integrating Al
tools in teacher education by promoting online learning platforms and digital
resources. The adoption of Al accelerated post-2015 with the Digital India campaign,
which emphasized the use of emerging technologies to improve education
accessibility and quality. The establishment of Al research institutes and funding for
Al-based educational projects further catalyzed this transformation.

The National Education Policy (NEP) 2020 has recognized Al as a key driver for
transforming education in India. It advocates for the use of Al in personalized
learning, assessment, and administration. Initiatives such as DIKSHA (Digital
Infrastructure for Knowledge Sharing) and SWAYAM have begun incorporating Al
to enhance the accessibility and quality of teacher training. Additionally, partnerships
with technology giants like Google, Microsoft, and IBM have facilitated the
deployment of Al-based tools for classroom management and real-time feedback.
Despite these advancements, significant challenges impede the effective integration of
Al in teacher education. Financial constraints are a primary barrier, particularly for
institutions in rural and low-resource settings. Moreover, the digital divide continues
to limit access to Al-driven resources, especially in remote areas. A survey conducted
by the Ministry of Education (2022) revealed that over 60% of teacher training
institutions in rural India lack adequate infrastructure to support Al technologies.
Furthermore, concerns about data privacy and ethical use of Al highlight the need for
robust policy frameworks.

Addressing these challenges requires a multi-stakeholder approach involving
government agencies, educational institutions, and private sector partnerships.
Enhanced funding, targeted Al literacy programs for educators, and policies ensuring
ethical Al use are crucial for sustainable Al integration. Moreover, adopting open-
source Al tools could reduce costs and improve accessibility. Research collaborations
focusing on localized Al solutions can further support the effective adoption of Al in
teacher education.

Teacher education is essential for improving the quality of education and preparing
future generations to thrive in a rapidly changing world. It equips educators with the
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skills, knowledge, and methods needed to handle diverse classrooms. However,
traditional teacher education programs often struggle to keep up with fast-paced
technological advancements. Integrating Artificial Intelligence (AI) into teacher
education offers a way to bridge this gap. Al tools can improve teaching quality,
personalize learning, and streamline administrative tasks.

Al has the potential to transform teacher training by offering personalized learning
paths for trainees, simplifying assessment processes, and encouraging reflective
practices through intelligent data analysis. Al-powered simulations also allow trainees
to gain practical experience by recreating real-world teaching scenarios. The
importance of teacher education and evolution of Al in education is discussed as
follows -

Importance of Teacher Education :Quality teacher education is the backbone of any
effective education system. It helps educators develop the skills needed to foster
creativity, critical thinking, and teamwork in students. Effective teacher education
programs prepare trainees to handle a wide range of challenges, including different
learning needs and behavioral management. Al can significantly enhance traditional
teacher education by introducing innovative tools that support personalized learning.
For example, Al systems can assess individual progress, identify areas for
improvement, and provide customized resources. Al also supports the development of
essential teaching skills, such as lesson planning and classroom management, through
simulations and real-time feedback. Additionally, Al-enabled teacher education
programs promote lifelong learning by providing access to micro-credentials and
certifications. This ensures that educators can continuously update their skills and stay
current with new teaching methods. Integrating Al into teacher education helps
prepare educators to manage modern classrooms effectively.

Evolution of Al in Education :AI’s role in education has expanded greatly over the
years. Initially, AI was mainly used for administrative tasks like grading and
managing attendance. These early systems relied on basic, rule-based algorithms.
With advancements in machine learning and natural language processing, Al
applications have become more advanced. Today, Al can personalize learning,
provide real-time feedback, and simulate complex teaching situations. (Kim et al.,
2023) Intelligent Tutoring Systems (ITS), for example, offer personalized guidance to
trainees based on their unique needs. Similarly, Al-based platforms like Coursera and
Duolingo adjust content delivery according to each learner's progress. Al in teacher
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education has also grown to include immersive technologies such as Virtual Reality
(VR) and Augmented Reality (AR). These technologies allow trainees to practice
teaching in simulated environments and receive immediate feedback. Al-powered
analytics provide valuable insights into trainee performance, helping them refine their
teaching methods.The evolution of Al in education marks a shift from traditional,
one-size-fits-all approaches to more flexible, learner-centered models. Embracing Al
technologies can help teacher education programs equip educators with the skills they
need to thrive in modern classrooms. This approach promotes innovation, inclusivity,

and a culture of continuous learning.

2. Applications of Al in Teacher Education

The integration of Artificial Intelligence (AI) into Teacher Education in India is
gradually transforming traditional teaching methodologies. Al-based platforms like
DIKSHA and SWAYAM, initiated by the Government of India, are playing a crucial
role in making personalized learning accessible to a broad spectrum of educators.
These platforms utilize Al algorithms to recommend resources based on individual
learning patterns, ensuring that teacher trainees can access content that aligns with
their learning needs and preferences. Additionally, the use of Al-driven intelligent
tutoring systems (ITS) in these platforms helps in providing real-time feedback, which
is essential for continuous professional development.Moreover, Al-powered
assessments are being piloted in various states under the National Education Policy
(NEP) 2020 to enhance objectivity and efficiency in teacher evaluations. Al tools are
also being tested for streamlining administrative tasks in teacher education
institutions, such as attendance tracking and performance analysis, to allow educators
to focus more on teaching quality. However, challenges such as the digital divide,
especially in rural areas, limit the widespread adoption of these technologies.

The integration of Artificial Intelligence (Al) into teacher education is revolutionizing
how educators are trained and supported. Al offers a range of tools that enhance both
learning and administrative processes, making teacher education more efficient and
tailored to individual needs. From personalized learning experiences that adapt to
trainees' unique learning patterns to Al-driven assessment tools that ensure objective
and consistent feedback, Al addresses various aspects of teacher preparation.
Additionally, intelligent tutoring systems (ITS) provide customized mentorship,

helping trainees refine their teaching strategies based on real-time data analysis. Al
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also extends to immersive technologies like Virtual Reality (VR) and Augmented
Reality (AR), creating realistic teaching simulations that bridge the gap between
theory and practice. Moreover, Al simplifies administrative tasks, allowing educators
to focus more on teaching quality. As Al continues to evolve, its applications in
teacher education promise to make the training process more inclusive, efficient, and
responsive to the demands of modern classrooms. The applications of Al in teacher
education are elaborated further.

Personalized Learning for Teacher Trainees :Al-powered platforms can analyze
individual learning patterns, offering personalized content and feedback to teacher
trainees. These systems provide adaptive learning experiences that cater to the unique
needs of each learner. For example, Al systems like DreamBox Learning and Smart
Sparrow create customized lesson plans, ensuring that teacher trainees receive content
that matches their skill levels and learning preferences (Johnson et al., 2020).
Launched by the Ministry of Education, DIKSHA is an Al-powered platform in India
that provides personalized learning paths for teachers in multiple languages. It uses Al
algorithms to recommend resources based on individual performance and needs. The
platform’s analytics help educators identify areas for improvement effectively. The
National Digital Library of India (NDLI) uses Al to curate and recommend resources
based on user preferences and learning patterns. Its Al-driven search and
recommendation systems have been effective in helping teachers find relevant
teaching materials quickly.Furthermore, personalized learning extends beyond content
delivery to include skill development in classroom management and pedagogy. Al-
powered simulation tools like Mursion allow trainees to practice teaching in virtual
environments, providing immediate feedback on their performance, helping to build
confidence and competence (Singh & Patel, 2022; Hernandez et al., 2023).

Intelligent Tutoring Systems (ITS) :Intelligent Tutoring Systems (ITS) simulate
personalized mentorship for teacher trainees by using Al algorithms to guide and
evaluate their performance. These systems employ natural language processing and
machine learning to assess lesson plans, teaching strategies, and classroom
simulations. For example, systems like Carnegie Learning and ALEX (Adaptive
Learning Experience) provide actionable feedback on teaching practices and suggest
evidence-based strategies for improvement (Brown et al., 2021; Chen & Wang, 2023).
ITS also support reflective practices by encouraging trainees to analyze their teaching
methods critically. Through real-time data collection and analysis, ITS offer a detailed
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understanding of strengths and weaknesses, fostering professional growth (Li et al.,
2022).

Al-Enhanced Assessment :Al tools streamline the assessment process by automating
the evaluation of teaching simulations, lesson plans, and academic reflections. These
tools ensure consistency and objectivity, eliminating biases that might occur in
manual evaluations. Platforms like Gradescope and Turnitin employ Al algorithms to
analyze assignments, detect plagiarism, and provide constructive feedback, enhancing
the integrity of teacher education programs (Smith et al., 2022). Moreover, Al-
powered assessment systems support formative evaluation by providing real-time
feedback during teaching practice sessions (Garcia &Bennett, 2021). This allows
trainees to make immediate adjustments to their strategies, promoting a cycle of
continuous improvement. In India, SWAYAM integrates Al to offer MOOCs
(Massive Open Online Courses) for teachers, featuring adaptive assessments and real-
time feedback mechanisms. The platform’s Al-driven analytics track teacher progress
and suggest personalized content, making it effective for continuous professional
development.

Virtual Reality (VR) and Augmented Reality (AR) Integration :Al enhances VR
and AR technologies by creating immersive learning environments for teacher
trainees. These technologies simulate real-world classroom scenarios, enabling
trainees to practice teaching strategies in a risk-free setting. For instance, VR
platforms like TeachLivE offer Al-powered simulations where trainees can interact
with virtual students, sharpening their classroom management and instructional skills.
AR applications, such as those used in interactive lesson design, help trainees
visualize complex concepts and develop engaging teaching materials. Al-driven
analytics within these platforms track trainee performance, providing insights into
areas that require further development. This combination of AL, VR, and AR fosters
experiential learning, bridging the gap between theoretical knowledge and practical
application (Lee & Kim, 2023; Robinson et al., 2023).

Streamlining Administrative Tasks :Al-driven systems reduce the administrative
burden on teacher educators by automating tasks such as scheduling, attendance
tracking, and resource management. Tools like Al-powered learning management
systems (LMS) facilitate seamless communication between trainees and educators,
ensuring efficient course management. For example, platforms like Canvas and
Blackboard integrate Al functionalities to monitor trainee engagement and predict
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potential challenges. These insights enable educators to intervene proactively,
supporting trainee success. Implemented in Rajasthan, India,ShalaDarpan uses Al for
administrative tasks like attendance tracking, performance analysis, and data
management in schools. Its Al-driven insights help school administrators make data-
driven decisions, reducing administrative workload on educators.Additionally, Al
chatbots assist in resolving administrative queries, providing round-the-clock support
for trainees. Streamlining these processes allows educators to focus on delivering
high-quality instruction and mentoring, ultimately enhancing the overall effectiveness

of teacher education programs (Miller et al., 2022; Davis & Clark, 2023).

3. Benefits of Al Integration in Teacher Education

The benefits of integrating Al in Teacher Education in India are significant,
particularly in enhancing accessibility and personalized learning. Al-based tools such
as Google’s Bolo and Microsoft’s Al-powered translation services are helping to
break down language barriers, making educational content accessible to teachers in
multiple regional languages. Additionally, the use of adaptive learning platforms
under DIKSHA has demonstrated improvements in teacher competency by providing
targeted resources based on real-time performance analytics.Al also supports data-
driven decision-making in teacher education by offering insights into trainee progress
and identifying areas that require intervention. Al-driven analytics used in platforms
like ShalaDarpan enable educators to make informed decisions regarding curriculum
adjustments and resource allocations. However, addressing challenges such as
financial constraints and limited Al literacy among educators is essential to maximize

these benefits.

The integration of Artificial Intelligence (AI) in teacher education offers significant
benefits that enhance both learning and teaching experiences. Al tools can personalize
learning paths for teacher trainees, helping them focus on areas that need
improvement and ensuring better learning outcomes. By analyzing performance data,
Al systems provide detailed feedback that supports trainees in developing their skills
effectively. Additionally, Al improves accessibility by offering tools like text-to-
speech, real-time translation, and adaptive streaming, making education more
inclusive for trainees with diverse needs. Data-driven decision-making powered by Al

helps educators design more effective training programs and monitor trainee progress
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in real-time. Al also supports lifelong professional development by recommending
courses and providing continuous feedback. By embracing Al technologies, teacher
education programs can create a more adaptive, inclusive, and efficient learning
environment that prepares educators to meet the challenges of modern classrooms.
The benefits are elaborated further.

Enhanced Learning Outcomes :Al-powered tools have a profound impact on
improving learning outcomes for teacher trainees by providing precise, actionable
insights into their performance. Unlike traditional assessment methods, Al-driven
systems identify specific areas where trainees excel or require additional support. For
instance, platforms like Gradescope and Adaptive Learning Technology Solutions
provide detailed analytics, enabling trainees to focus on weaker areas (Smith et al.,
2022). This individualized feedback fosters a deeper understanding of pedagogical
concepts, equipping trainees with the skills to address diverse classroom challenges
effectively. Simulations powered by AI further enhance learning outcomes by
immersing trainees in real-life teaching scenarios. These simulations use machine
learning algorithms to replicate complex classroom dynamics, allowing trainees to
practice and refine their teaching strategies without the risk of real-world
consequences (Hernandez et al., 2023). Real-time feedback in these environments
accelerates skill development and builds confidence among trainees. Moreover, Al
facilitates collaborative learning by connecting trainees with peers and mentors
through intelligent networking platforms. Al-driven tools recommend study groups,
online forums, and peer review systems that align with a trainee’s interests and
objectives, promoting a culture of shared learning and continuous improvement
(Garcia & Bennett, 2021). By integrating Al, teacher education programs foster a
robust learning ecosystem that prioritizes individual growth and collective excellence.
Accessibility Improvements :One of the most transformative aspects of Al
integration in teacher education is its ability to enhance accessibility for diverse
learners. Al-powered tools such as text-to-speech converters, language translation
applications, and voice recognition software enable trainees with disabilities to
engage effectively with educational content (Kim et al., 2023). For example, Google’s
Live Transcribe and Lookout applications ensure visually and hearing-impaired
trainees can actively participate in learning activities.Al also addresses language
barriers in multicultural classrooms by providing real-time translation services. Tools
like Microsoft Translator and Google Translate allow trainees from different linguistic
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backgrounds to collaborate seamlessly, fostering inclusivity in teacher education
programs. This is particularly vital in global training initiatives where language
diversity often poses challenges (Chen & Wang, 2023).Remote learning is another
area where Al greatly improves access to education. By using adaptive streaming
technologies, Al allows trainees in areas with limited internet to access high-quality
learning materials without significant delays or interruptions. This is particularly
beneficial for remote and underserved regions where stable internet connections are
rare. Al-powered platforms also offer flexible schedules and self-paced modules,
enabling trainees to progress at their own speed, regardless of time zone or personal
commitments (Davis & Clark, 2023). Additionally, Al systems can translate and
customize content to suit different linguistic and cultural backgrounds, further
enhancing accessibility. These advancements make teacher education more inclusive
and equitable, providing opportunities for trainees from diverse backgrounds to thrive
in their professional development.

Data-Driven Decisions :Al enables data-driven decision-making in teacher
education, revolutionizing how programs are designed, implemented, and assessed.
Advanced analytics tools like Tableau and Power BI make use of Al algorithms to
process vast amounts of data, providing actionable insights into trainee performance
and program effectiveness (Williams et al., 2023). These insights allow educators to
create training modules to address the specific needs of individual trainees for
optimizing the learning experience. Al also supports real-time monitoring of trainee
engagement, attendance, and progress. For instance, learning management systems
(LMS) like Blackboard and Canvas integrate Al to identify at-risk trainees early and
recommend targeted interventions. This proactive approach ensures that trainees
receive timely support, improving retention rates and learning outcomes (Miller et al.,
2022).Al-driven data analytics also help institutions evaluate the success of their
teacher education programs. Metrics such as trainee satisfaction, teaching proficiency,
and employment rates provide a comprehensive understanding of program impact,
guiding future improvements. By using data-driven insights, Al empowers educators
to make informed decisions that improve the quality and relevance of teacher training.
Lifelong Professional Development :Al plays a pivotal role in fostering lifelong
professional development among educators. Platforms like Linkedln Learning,
Udemy, and Coursera use Al algorithms to recommend courses and certifications that
align with individual career aspirations and skill gaps. These platforms offer micro-
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credentials in areas such as classroom management, inclusive education, and digital
literacy, enabling educators to stay updated with evolving pedagogical practices
(Singh & Patel, 2022). Al also enhances reflective practices by analyzing teaching
portfolios and providing personalized feedback. Tools like Edthena and GoReact
utilize Al to evaluate recorded teaching sessions, highlighting areas for improvement
and suggesting actionable strategies. This continuous feedback loop encourages
educators to refine their skills and adopt innovative teaching methodologies (Garcia &
Bennett, 2021).Mentorship and networking opportunities are further amplified by Al
Intelligent platforms connect educators with mentors and peers worldwide, facilitating
knowledge exchange and collaborative growth. These networks foster a culture of
lifelong learning, ensuring that educators remain adaptable and resilient in the face of
changing classroom dynamics (Kim et al., 2023). By integrating Al into professional
development, teacher education programs create a sustainable framework for

continuous improvement and excellence.

4. Challenges in Integrating Al in Teacher Education

The integration of Al in teacher education in India faces significant challenges,
primarily due to financial constraints and infrastructural limitations. A survey by the
Ministry of Education (2022) indicated that over 60% of teacher training institutions
in rural India lack the digital infrastructure necessary to support Al technologies. The
high cost of Al tools, coupled with Ilimited funding under schemes like
SamagraShikshaAbhiyan, further complicates adoption efforts. Moreover, the digital
divide continues to be a substantial barrier, with many regions lacking access to high-
speed internet essential for Al-powered platforms.Ethical concerns related to data
privacy and algorithmic bias also present challenges. As Al systems collect vast
amounts of data, ensuring compliance with data protection regulations such as the
Information Technology Act (2000) is crucial. Establishing clear guidelines and
conducting regular audits can help mitigate these risks. Additionally, enhancing Al
literacy among educators through targeted training programs is essential for effective

integration.

Integrating Artificial Intelligence (Al) into teacher education presents several
challenges that need careful consideration. One major concern is data privacy. Al

systems collect large amounts of personal information and performance data from
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trainees, raising risks of data breaches and misuse if proper safeguards are not in
place. Financial barriers also pose significant challenges, as acquiring Al tools,
maintaining infrastructure, and training staff require substantial funding. Smaller
institutions, especially in low-resource settings, often struggle to afford these
costs.Additionally, resistance to change is a common issue among educators and
trainees who fear that AI might replace human roles in teaching or be too complex to
use. Building awareness and providing hands-on training can help overcome these
concerns. Infrastructure limitations, especially in developing regions, further
complicate Al adoption. Addressing these challenges requires a collaborative effort
between governments, educational institutions, and technology providers to create
sustainable solutions. The aforementioned challenges are discussed further.

Ethical Considerations :The integration of Al into teacher education raises
significant ethical considerations that demand careful attention. Chief among these is
the issue of data privacy. Al systems collect and process vast amounts of data on
trainees, including personal information and performance metrics. Without robust
safeguards, this data is vulnerable to breaches and misuse, potentially compromising
the privacy of individuals and reducing trust in educational institutions (Zhao & Chen,
2023). Legal frameworks such as General Data Protection Regulation (GDPR) and
Family Educational Rights and Privacy Act (FERPA) provide guidelines for data
protection, but their application to Al-specific contexts in education often lacks
clarity.

Financial Barriers :The adoption of Al technologies in teacher education requires
significant financial investment, presenting challenges for institutions with limited
budgets. Acquiring Al-powered tools, maintaining infrastructure, and training staff to
use these technologies effectively all involve substantial costs. Smaller institutions
and those in low-resource settings often struggle to secure the necessary funding for
such initiatives (Davis & Clark, 2023). One potential solution is exploring public-
private partnerships. Collaborations with technology providers can reduce costs by
offering subsidized access to Al platforms and resources. Additionally, government
grants and international funding programs targeted at educational innovation can
provide financial support to institutions adopting Al. Open-source Al tools represent
another cost-effective alternative. Platforms such as TensorFlow and PyTorch enable

institutions to develop and customize Al applications without incurring high licensing
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fees. Sharing resources among institutions through collaborative networks can further
mitigate financial constraints, enabling broader access to advanced technologies.
Resistance to Change :Resistance to adopting Al in teacher education is a common
challenge, rooted in fear, skepticism, and a lack of familiarity with technology.
Educators may worry that Al will replace their roles or diminish the importance of
human interaction in teaching. Trainees, on the other hand, might be apprehensive
about engaging with complex technologies they perceive as difficult to understand
(Smith et al., 2022). Addressing these concerns requires comprehensive awareness
campaigns that highlight the benefits of Al as a complementary tool rather than a
replacement for educators. Demonstrating successful case studies where AI has
enhanced teaching and learning outcomes can alleviate fears and build confidence in
its potential (Kim et al.,, 2023). Providing hands-on training and professional
development opportunities can empower educators and trainees to use Al effectively.
Peer mentoring programs and collaborative workshops can foster a supportive
environment where individuals feel confident experimenting with new technologies.
Encouraging active participation in the design and implementation of Al systems
ensures that stakeholders feel invested in the integration process.

Infrastructure Needs :A robust digital infrastructure is fundamental for
implementing Al in teacher education. Essential components include high-speed
internet, modern computing devices, and reliable power supply. However, many
regions, particularly in developing countries, face significant gaps in these areas,
limiting their ability to adopt Al technologies effectively (Garcia & Bennett, 2021).
Governments and international organizations play a critical role in addressing these
challenges. Investments in digital infrastructure, such as broadband expansion
projects and subsidized technology programs, can bridge the digital divide and enable
equitable access to Al-powered education. Initiatives like the Global Connectivity
Alliance aim to provide affordable internet access to underserved regions, ensuring
that no institution is left behind. Efforts to bridge this infrastructure gap in India is
being addressed by the BharatNet project which aims to provide high-speed
broadband to rural areas, enabling the use of Al-driven tools in remote teacher
education programs. It has been instrumental in expanding the reach of Al-based
platforms like DIKSHA and SWAYAM to rural educators.Developing offline Al
applications and low-bandwidth solutions can also address infrastructure limitations.
These technologies allow institutions with limited connectivity to benefit from Al
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advancements without requiring constant internet access. Collaboration among
educational institutions, technology providers, and policymakers is essential to create

scalable and sustainable solutions that support Al integration across diverse contexts.

5. Future Directions and Recommendations

The future of Al in teacher education in India will depend heavily on robust policy
frameworks and multi-stakeholder collaborations. Strengthening policies in line with
the Draft National Strategy for Al by NITI Aayog, which emphasizes ethical Al use
and data privacy, is crucial. Enhanced funding mechanisms, including public-private
partnerships and international grants, can help address financial challenges.Investing
in Al literacy programs for educators is equally important. Training modules focusing
on Al applications in classroom management, personalized learning, and assessment
can empower educators to utilize Al tools effectively. Additionally, adopting open-
source Al platforms can significantly reduce costs and improve accessibility,
particularly for low-resource institutions. Collaboration with Al research institutes in
India, such as IITs and IISc, can facilitate the development of localized Al solutions

tailored to the diverse educational needs of the country.

The future of integrating Artificial Intelligence (AI) in teacher education depends on
well-planned strategies and collaborations. Effective policy development is crucial to
address ethical challenges such as data privacy, algorithm fairness, and accountability
in Al use. Clear policies can ensure that Al tools are used transparently and fairly.
Governments and educational institutions must work together to create incentives like
subsidies and grants to support Al adoption. Collaborating with technology providers
is also essential. Such partnerships can lead to Al solutions that are practical, scalable,
and aligned with classroom needs. Training educators in Al literacy is equally
important to help them confidently use Al tools in teaching. Additionally, global
research initiatives can help understand Al's impact on education across different
cultures. By focusing on these areas, teacher education can harness Al's full potential
to improve teaching and learning outcomes.

Policy Development :Policy development is essential to ensure the successful
integration of Al in teacher education. Comprehensive policies must address ethical
concerns, such as data privacy, algorithmic fairness, and accountability in Al

decision-making. Frameworks like GDPR in Europe and FERPA in the U.S. provide
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initial guidelines, but more specific policies tailored to education are needed. These
should emphasize transparent Al use and prioritize equitable access to Al tools for
underrepresented communities. Governments and educational institutions must
collaborate on creating incentives for Al adoption. Subsidies for Al implementation,
tax breaks for institutions adopting innovative technologies, and grants for Al-related
research can drive progress. Additionally, national and international coalitions can
facilitate the sharing of resources and best practices. For example, partnerships with
organizations such as the OECD and UNESCO can align global educational standards
(Chen et al., 2023). Policymakers should also establish monitoring mechanisms to
evaluate the impact of Al technologies on teacher education. Regular assessments can
ensure that Al applications align with educational goals, maintain ethical standards,
and deliver measurable improvements in trainee outcomes. Such proactive policy
frameworks will enable the integration of Al to be both sustainable and impactful.
Collaboration with Technology Providers :Collaboration with technology providers
is crucial for tailoring Al solutions to the unique needs of teacher education. These
partnerships enable co-creation of tools designed to meet pedagogical objectives. For
example, companies like Google and Microsoft have collaborated with educational
institutions to provide Al-powered solutions for classroom management and
assessment (Garcia & Bennett, 2021) Technology providers can also offer support
through training programs that enhance educators' technological proficiency.
Subsidized access to advanced tools can help resource-constrained institutions adopt
Al technologies. Co-development agreements, where providers and educators
collaborate on tool creation, ensure that Al applications are intuitive, effective, and
aligned with classroom realities (Miller et al., 2022). Additionally, technology
providers must prioritize the scalability of their solutions. Al platforms must cater to
institutions of varying sizes and resources. Open-source Al models can address
scalability concerns, allowing institutions to customize applications without
significant financial investment. Such collaborations strengthen the educational
ecosystem by integrating cutting-edge technology with practical teaching needs.
Training for Educators :Training educators in Al literacy is a critical step for
successful implementation. Comprehensive training programs should encompass
technical proficiency, ethical Al use, and practical applications of Al in the
classroom. This ensures that educators are not only adept at using Al tools but also
confident in their ability to integrate these technologies into teaching practices (Kim
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et al., 2023). Workshops, online courses, and certifications tailored to educators'
needs can accelerate Al adoption. For example, organizations like ISTE offer
professional development programs that focus on digital competency and Al literacy.
Peer mentoring programs, where tech-savvy educators guide their colleagues, can
create a collaborative learning environment and address resistance to change (Chen et
al., 2023). Continuous professional development is equally important. Institutions
should provide opportunities for educators to stay updated on Al advancements. By
fostering a culture of lifelong learning, teacher education programs can ensure that
educators remain adaptable and prepared to meet evolving classroom demands.

Global Research Initiatives :Global research initiatives are vital to advancing Al
integration in teacher education. Collaborative studies can explore the cultural
implications of Al in diverse educational contexts, identifying best practices for
inclusive implementation. Partnerships among universities, government agencies, and
international organizations like UNESCO can create a global knowledge base that
addresses the nuances of Al adoption Research priorities should include evaluating
the long-term impact of Al on teaching efficacy, exploring ethical concerns, and
developing adaptive Al models that cater to different learning environments.
Additionally, studies on infrastructure requirements and cost-effective solutions can
guide policymakers and institutions in overcoming implementation barriers (Davis &
Clark, 2023). Sharing research findings through open-access platforms can
democratize knowledge and enable institutions worldwide to benefit from collective
advancements. These initiatives not only promote equity in Al integration but also
foster innovation, ensuring that teacher education remains relevant in a rapidly

evolving technological landscape.

Conclusion

The integration of Artificial Intelligence (Al) into teacher education is reshaping the
landscape of educational methodologies and practices in India. By incorporating Al-
driven tools and strategies, teacher education programs can become more dynamic,
personalized, and effective. However, achieving this transformation requires a
balanced approach that addresses both opportunities and challenges, particularly in

the Indian context.
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The potential benefits of Al in teacher education are profound. Personalized learning
experiences allow teacher trainees to progress at their own pace, focusing on areas
where they need the most improvement. Intelligent Tutoring Systems (ITS), Al-
enhanced assessments, and real-time analytics provide actionable insights that support
skill development and foster continuous growth. Additionally, government initiatives
such as DIKSHA and SWAYAM have begun integrating Al tools to enhance the
accessibility and quality of teacher training, especially in rural and underserved areas.
Collaborations with global technology leaders have also facilitated the deployment of

Al-based tools for classroom management and personalized feedback.

Nevertheless, the challenges associated with Al integration cannot be overlooked.
Ethical concerns, including data privacy and algorithmic bias, require stringent
regulations and transparency measures. Financial barriers and infrastructural
limitations are particularly significant in India, where the digital divide remains a
major obstacle. Surveys indicate that a substantial percentage of teacher training
institutions in rural India lack the infrastructure to support Al technologies.
Addressing these challenges will require substantial investments in digital
infrastructure, targeted Al literacy programs for educators, and clear policies ensuring

data privacy and ethical Al use.

Looking forward, the successful implementation of Al in teacher education in India
will depend on proactive policy development, robust collaboration with technology
providers, and a focus on scalable and cost-effective solutions. Policies must address
ethical considerations and promote equitable access to Al tools, while partnerships
with industry stakeholders can drive innovation. Additionally, adopting open-source

Al tools could reduce costs and improve accessibility for low-resource institutions.

In conclusion, Al has the potential to revolutionize teacher education in India by
enhancing efficiency, accessibility, and instructional quality. By strategically
addressing existing challenges and fostering partnerships between the government,
educational institutions, and private sectors, Al can contribute significantly to

building a more inclusive, responsive, and future-ready teacher education system.
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[Qetgell Wetl oiotR 24 ol 28 Yl s Qe Aeel [Ardgd AU scuHl 2wl B,

G2 (@Ml UQL UHLotAl A AMLAA WL Hcclo] 8. L A ([Aewol-2 Ys:WL 14

Ulatl oolR 41 ol 42 Ui (Qo1A ol selul Ll B, % i3 YsR0L- 6ML (A [Qotd o1l

YHQ lall HA B.

U-DISE 2016-17 Yxol (Ecaiol (Qrauelel Grudr HauPs saund
yael oluRll €2 1.1 &l 0.24 Al HA B. B (A diell? void B.
Reaidl olslal ucA ollsell BH deladiysd Qe Anaas(l
UHot 8l Y3l wsal w2 ueH uee(Qoll Ul s2dle] He
BUAUHL AR B,

ECCEsll ol (8 cauiol tlltiSloll AHIAoAR MYl WUAHL uLad.
ABlA weAUsH dAR sl awad NCERT [(Ecaiiolset (Aewolstl
AL AUl WA UAHAA 529

Reaivot winslell dlellt e Qe Ratsloll el sraunl uad
Aedos o8l Al Aedl (QQAuU Aot scUML A, Aol HI2 %33
GuUsWN AR dsollsl Altall UGL YRU WSCUHL wal.

NIOS talRl (QAQYU scl &2 UM Ul cddu & (Eeaiol
sl 12 [QQu Msyet [@Qsutacunl ua.

Axoll AcUHA A YR U YR tallel dtucltil aadl,

sle(lR (Reatiol allnsal opslRlatalell cacizal Y3l wscuHl wadl ual
Aol Hicdl@cllal %231 [@Qetgl AHl AUl wd,

New Netional Assessment center,PARAKH Rl Wl slaslell
Heaisot HiRol Holellst uscunl A,

[Qetslil aal dlnslal eiaal Mol ool ctaatdl wad ua

auQl AAestAlddlo] stlot AUCUHL 4L,

Ys0-14 Hi o{lAe(l [QotAl Al 1A B.

GRU [etoiHl UHloldl Aal AHLAA HIZ SIHI ULSl sl vl
AH Uy Usla wal [Qwug(d wUeHl wal.
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eARUsH w YAl ylsal ay qdell aleitactmi wa,

Aol 12 QA %33 clllds ylAul seuni wa.

Reaiol stlnslal opataciysd @ewl Holl 2% A W2 Bridge Coursesll
UL SAHL AL,

Aol AHURS WA ellctotleds (@Astd W2 QAN Hdledlotoll cacral

SCUHL ALl

ARAHL uHdas Qe RAR:

elcdotdl Ul etRdHl Ratell [@Asid »3sUl acl cdAl. ASHL Rlawat
U dy o)A wcdll. @Rl ol dval uel ol »sudl audl
cdAl.zonul YAl arcdl oAl Yool MRAHL §A 2,68,14,9994
AS SlFA Sl USR weHAl URlddl dl. A AHA Auwnell s
Al 2,66,20,809 A sllclst ol axc{l2,08,69,000 ANeA ¥ wuLlL
uslall etdat 2atell credl sl AuRll 2l AetH Al YRledl Aslell
Aval R .

Government of India PwD in India -A Statistical Profile:2021 oll (3W&ell
UisSL Yool wetHdl Ul ASlell WatHdAl BN A QA Yool

AULE Alall HA B.

Disable Population by type of Disability in India-Census 2011

QY ystRell waHdl upnadl et vl

WIAW-1

GuURell AUlgHl QAU ysiRell 8 et dloll estaltle] YMIBL AR B, B Yool R

galoll &t clRellotlt YHIML 19% ASl a(R ol Aldnclell MSHA URAA B Bof

YHIRL Wl HIE 8. 7% A8 clletclloll HatHdl YgAA 8. 20% ASl sCtUAT MMl
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YRAA B, 6% S HlelRs Hedl AU ASRAA B.3% AS HelRs ol st
B, 18%AS ol eHA AU AsAUAAL © AR 8% Sl (Al ysiRo{l ueHdl
URAA B. UM, GURA 22loll oot Auall Yool WeHcllo] YHIBL UQ] dUlR B.

U Hcloll weotdiulloll GHR YHIAL o(lA Yrotell MissL Alal HA B,

Percentage distribution of disable population by age in India, census, 2011
g pop Vv ag

m 57
m e

m 2029

R, 16%
1475 e, 170 1%
o o8, T m 3039
. %
m 52
% [ RiEE
£ R 5059
1 m e
s
B I m 5059
P
. =
5.9 1019 2028 30.39 4049 5059 6069 7079 SAE9 S0+

GHR YHIA AaHl Ul el Al

wUAY-2

GURell Ul LR (AlAU GHRel Sl ¥ecll YHWRlell WeHAl YA B
Aotl wisst e2ld B. 5 &l 9 adell cinsloll el YRl 7% Slal 1A 8. 10
el 19 adell WlAsle] YHIRL 17% B. B AR & Aol Aejoltt YuRs ua Htau@s
ol el WA AslAc B, 16% YHRL 20 A 29 cHl Kl HA B. B G
Qatatell dotssl B. 30 &l 39 avoll WetHdle] YHIL 13% slal HA B.12% Al 40
Al 49 avell GHRe(l wWatHdl WA HSAA B. 50 Ul 59 cre{l GHReU ASle] YHIEL
9% Bl HA B. 10% A8 60 Ul 69 cltlall MBHA AU ASAA 8. 7% ASL 70 &l
79 cde{l GURell B. 80 Yl 89 aMall ASle] YHIBL 3% B. >R 1% ASl 90 el
GURell UBHAl AU ASIAA BD. A&HAlell GHR UAA dotssl Rlatel uH2A wd
SSIAA 8. ¥ AHLAUat{l w3RaAA YU B,
el Yl Wl sloll ounl sloslell URRA ealadl uisst oA yu &,
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BAH AL BUUR 2wl 813l YRlcdl oilnslell et

Status of School attendance of disable
populatin 5-19 years in India, census,
2011

U HAL AUUR A wounHl s3] Ypncdl slaslell eetival

AUAW-3
5 ¢l 19 adail allnnsloll sl 2N GURell AU YHIB 61% ASL WOUHL 6l%R @ B.
12% ASL oMl ddd yaa And 8. ¥ Rldel @Qua 8. w 27 % WM
wRledl ASRA ol Yol & yadel o Ancll otedl. Al ArAet 3 siellRdtell
woletl Act U3 Adl URRAE euRd Eal 8.
GURe{l (Qotclealla B wlclotlr AHAML AHLAAUS (el B UeoLdl 3nacl usal.
@lRcde] el coluisul usles g & wa Rlas eldwiall usdal & IR WldsllR
AHAHL dAR Yotk Rats Aed yRlawudlell oscuoteldl w@AY ool 233, Adl
Wl Slol el A U UG UsA Wl AHA @latel v »19)(d 3nacl us.
A5 o cOlUlsHL AR UeH Al WaH oial YsRell ollnsl [Qatelell uBaumi wd
ASLAAL Sl B R QRletsell ost yot Hecoll ol a2 8. w12 yewuelA
Qatsell Al Adl awad uHAs [QatRlell e Wl WatHdAletl YsI eseLall %331
8.
AHAdas Qe ol el

o UHIAAS (el AeA A [Aetll BHL UH A WeH  llnSl A UYL

U Acll(e dcllo] Ut L.
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o UGRSs AbA, WARs adl, UALs adl, Yust slacd, bl
ARUL dalas  (@adl anl daslal AHed slnslell WA Avla ol
ULAU 51 sRAHL RUR Aal LA sA] AH sdald B,

o % [QateHl wl dHH wlnsl Asolloste] Hiet ad, wRRs, HcR@s, dldls
3 U SISURL YUsRell atHcll ¥ wetHdal et dlul Rl s wlnsal
Aol GHR U 3RAA Yxol As UA (Al UMl WA A UHALUS
Qe el coluslHl AR UeH el WeH oladl YsRell wllnsl
Qaell ylsal A AsiAct g 8 @k yRewudld ¢@st wo Hectoll
olofl o2 B ABL WM clloll YsIR A Ul sto)d Sacll usal.

U Hcloll USIR:

UlclotlR UHAHL cdluisHl wmAes [@Qadl @t dly e R yRlawudlR
aoluisell (AendRAA ottt usA Aal dHerall usA. cdlvisell (QaullA{l
s uel URRA g usA el UHwcl Us. uHdAll ysiA (@A
WellettHi 2oy ctael usl,

PwD Act 2016 YHIQl 21 UslRo{l waHAR olltciMl dcl 8.8y viuc, w6l
Gl Rscllct At b, dendlell e, dAslie: BAARE, aetdl, «llgs
wUdLdl, HelRs o], WR3H WsgH BAAMER, Wuct well, HrsydR (33,
slls  RAAWsA URRAQ, (QAGA2L QR  ollutctell meHdl) HAEluA
BARRY, el Al etttell uaHd, AAARa, BEslAQa, Rsd Ao, «du-
Al AR ogldu [Asctidldl, ARS ARs, WBotdot aAdR WeHAR wRUAUH]
uLcl 8.

aull, Autism Awareness and Help telll et cizlle] (Qewo(ls0L 4l Yool Ul lall
HA O,
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ARE(L-1

VUL clell UsRL

List of Disabilities

AlslHl21R ;UoLl

st Uest (s
AQucwcll
cllMLotellE

YR (32
ARS A2

ael(d

wccl
W SlaR

WwIRs @sctiolal

denatel ala

odUal
Aletnco(l A0 &l

atell Aal eurtsll

WHCA
AlssA llwas(l
WUl
oll[@ls 1oLl WEBH AWseH
(Su08R
@Qsciolcdl  acletl slals e HEUA BeARAUU
51200 RAAWSAH A Al o UllSoal
RN RO
oS (SUUMSER e QAR
e Rscdd sllls
HelRs ofliudl
T CERIEET

198301l GllRcloll ULERL WofAR ARAML coledl 12 R(Aaat ASL As waal

ol vllswiuel wRA B, AHiell decls vitcloll,edpel(l, cllctUAHAl Wlswiuel

A 8. ¥edls slssioll U wilyoll WIsSHIURL UAA B. wRRs WA ollaslell
dual ASA Al [fad Rad audl s 3.ARIRs wasd wlnsl s A & Al

Aol duAHl Udd AU U8 W@ 8. Al sllold MRd H2 Rldiel @ & ue

ylewuelR Guell M el ¥l 9 B? Aol del dal YsiRell 8? Ao
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UHLA scl 58 Gllolcl tulotHl AH? 2L eltll & ottt 1A Ul ol

usal.

yeaeuele(l e ainsl 3idell Uxewl :

SOEEIENE

sl Récll dlQtaual Al yaur wavg usl,

dQtaa R dnslell Aaldls w3Raudx Gsieyds axescl usdl.
coluisall i (QaneflAal 3l ysiRoll vtast AxARNL 8? A
I Ayl e 5 US.

s ol AUA cdldldiv sal MR 88 ABAs elmel Guallal
scl Aol AlaAs sl dl dof UQlL st Ag Usal.

ollnsoll At dlal LuletHl Aulal 3l cadslr 5l A 12 [Audl.(l
e Adl 33l vl

YASs sllnsal AHI®s lgld HA A W AxetiHl e @Qaell gl
sl usal.

olnsell Aa@ls uHRAUA Als@As G3et HA A HEE Yol $2cll
usal.

AMEs Yg slRl AHUR@s AidAsal sl MRl yds ollasa
ds Y3l wscll usal.

Axell AHURs ([Astal A=l (Baudl A A 3dlell Yol UL SRl

usal.

yateuelle(l adivise(l uxesdl:

aHAAs Qe coluisell ost vl Hectsll B 5101 ¥ adluisui » olq

(el a2 8. vl slnsa usdRell ysaunl slsal He yllaeudl,

ollnsla el el Ml cdllsd sal usdl.

cRluisHi  UeH sl ef3u  Aal@s Ul A Aeldls
2sallclloell GUAdL 5l 2Allug us.

wWeH sl rAletdl AWl sl ysikell deldls usldA wa
Yg@ell Gullol el A dlej sllat Aoelg usl.
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uReauelle]

el sl AUAl ard otasloll uetHdl HR 58 cllotdl tuetHl
vl A 23 sastdl yiid sl usal.

aole] UASs sllas ot eltald st 53 Ay A wdell Ayel dausl
ueL A8l sl usal.

GUAURIAS sl sall MR WAL AHA UdAL Aol ugdl (AN uHA
gloetell usal.

AoluisHi AsA( cllsal WM ollnsal HEEIU Ul M@ Aoy
Holelot Aug usal.

AluisHL Wed ollnsl A e ollslefl wllgld al A ysiRell
AlcAlaRBlo} Ut 53¢ USA.

stall Yalofl 2l $cll USEL OUGell Y&lof Yot ol 54 Us.
ols 568 URRAAHL ay ARHEs st 531 A3 B A 2 sl
Al coluisui dat ysRell URRA(AG] [Axial 524 usa.

aAlell Uede] uRAM ot :

ollnsell UsSARHL ([Qats Al clcll cialoll sl %33 B yldeteulA

Qeasell Adld Adl aud atell uRtHglet dra 85 ollotdl tRlletHl AWl A 213

uel wxercll soacl us. yleeuell,

Wnsal Al slRUl B? ol ULl wetHdloll [@Asid gl gl Al
Aol 500 sl B? Aol Ao GBR, el ddRell Ayl Hledledl
URRA ag usd.

wlnsell ecstoell Aet@ls yould A ugl st gAvdl usdl.
Wnsell Hlcdl Qcell u@s ual 2Els URRAQ Axx Auell
dalds clastdl el usal.

QAR wUAR olls W alcl viale] URleldet 59 UsAL.

alcllal ae dnsletl @aal deelui uRsdl oAl WRRA s:e
usal.

el AR ollns viololl wUeHA &l oll USA Aol AALLs A Hoyold

Ml A HIZoll Yl sall USIL.
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GUAUSLR:

GuR yuAdl ollotdl Yy yllewudlell Asdl wa s19)(d yol Hecloll 8.
siR0L 3 NCTE A [Qats yldetal stlsuul wmdas Qawal As (v d33 ollua
WR R HsAll 8 ol d Bdell AURAl Aol 20140l JAAAHT scuMl Ll B,
olcl @a&tel o{lld 20206l 3uRwML Yosol UHLAAS Qe el adMiel AHAML %33
o] B AR Rasell dldli Adt yllawuelloll Ul Hecoll aoll B. Al wd
Qe ol WA AsouActl U A WA Holla wHdes Qe ylleteuelll
U Al SOl W (Qrall UAs ollnsal Qatetl Asedll olettcl 51203 (Ecaiiot
WSl URL getall-gletclloll AU[ESR B,AHel URlL Ued clnloll FH (@SR Hoel
RIA. Auatlil 3eclls (AR Al udcl sla &.aual ol 2o dsl Y3l wsani
AU A A URL AHRU lSlell BH ([Astat Alell 2F 8. AR ULl ARclell «loRS B,
U ALIIRSE Bl AUHlot 8551 LRAA B, A WA, (Ecuidlal €2l i@ URL WlH™oHLot
AUUA, Anell A AdeAA Yds sk s3A, dxell Yy ueetta AW{A, dxa
UlcHReRel WA AW WA 1ol AxA QA ctoticlA,
deel YR

1ooduiRla, R (2017). 1l RaglyRaRidl sulHiel oll§, oeUd
A%, WHELCE.

2. U, Ydd (2021).1HA2(l Qe 200 Yslalet, |HELLE.

3. ollR2UL, AWUYLES (2020). AHell (AR aolle] [Qletal- seaul 3aag(l.

4. BAOU.MMELCE.

5. [Qatel Houdal odl Reawellld 2020. ARd URSIR.

6. s, Aclal Uslal AA. (2020). AHAAS W REA Uocldalat, WHELALE.

7. wd,asll  wa wmd,  edlal  (2021). wHAAs  [Qewt ok

USL2Lel, HHELCLE.

8. Das, Neena (2006). Inclusive education,Atlantic publication, New Delhi.

9. Handbook of Inclusive Education (2020). Atlantic Publication Central Board&
Secondary Education.

10. Areport on ‘Persons with Disabilities (Divyangjain)in India-A Statistical
Profile:2021°by Ministry of Statistics and Programme Implementation,National
Statistics Office,Govt.of India.

11. National Education Policy2020,MHRD,Govt.of India RPWD Act,2016,MHRD,Govt.
of India.
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o fRrare Rram FRIFH orar Jaefq & rgHeT &=

S1. AUy, favmmeaer (Rai), s sidw sits s7wrer Soiens
TG BGTg, EMail- anju.tipathil206@gmail.com

AR

Rrers R1Ems ToraT U §g ST AR & R GIsasEe] Haeare T
WfaEaareT Y Gguf e FIaraeur AT 81 59 &FH TuTargul INeET dgd] Savasdar
F1 3@ §Y FF FHRG §U &A1 ¥ 139 €77 37 B SHTeIHTT 8/ I et Hiaier
FaTEIR, FIGTIF 3B TgendE Hrhar? sk Hard FaragT o7 47 #vd 81 g
GIGTHH eI, 1SToeT UbBIdv] RIed Fedias] ST SfF=ITT SR TR JpPal JMaeT
&1 3% SfeTa] RISIT SN HTER & &iah] @gw! Uic, G HaeT BRI [T & 3k
1Rreird &7 aeben] yifeT B Y@ [T TaTe | 1R SR SeHE] B §TY 7@ & oy
SH FedidbT Jﬁ?W[Accreditation) 1 giFar o o Gk T T 81 Rl @t
feeneal & &T draTaa AT &9 08 Q9G] OT BUIE® S/FTIT (Action Research) B
HTIIHAT P IGFdT FTT &1 37 Gegoll U 17 dlad I, e Rrened! qaarei
gANAGNF SFEY [T [F97 o GHar & o & Juaarqd R s s gromT
I8 15T o G35/

qerieq- oI, FR1eie RIgl, Sgeer, W, e qedisT

ufeea
Rierer e TRIM (TEIs) Yfawd Rigd! & TR F0 Tgayul YfFeT Ay gl

Reren Rrerat Toraan W faamadt e SR S &t yyTaRiieaar &1 guifad &=t 81 g1 &
auis, TEIs B Tora Gae W =iy Ayl 8 T g a1 Rieres uiieor srisd Ifyw ok g
QAférs TFBI B R B T 1T8 MeATT TEIs B UG Jae0 TN SaTd T g
&P UGAH PRl ¢l TR IRITFH TP MY WEPIA g A1, R MY &P Holgd H &
fog ool fasRiqe! st arfeul 2y SR AifS® Yorud TaaRt 3 ATaEATHS EPHIu
o B Fierg siaxg® &1 My yfawrs! fed} o1 Jure S¢1 IobdT 71

My 3R B et g5 Mo, FemT Wefie! &1 ITanT 3R 98k TR J SIRE 9
g&ad g Bt Ig AfYes Iuafaiy gUR arTe &t oft §g Yol 8§ | THa-I9d W grA g
fepar B fob WRATIIH AR 3UR FHIGTE ¢ | SfaRrgiy Rigmeb s SR 3 SHbRI
T B, G131 BT ATEH-TH B 3R FH13T & UR JeUNTh! S¢Idl 3 B aRUHd 96
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% 71 e fadiy o fafdyan st ok Afgensit & AFaeR I8 IHRT GEid! 50 Hoad
Heg B 37 &AM Y TN HRIVUN $I WeTed HUM SR JHWNST & FHUH & g
Teoitdl Ay Fera | fRiens! 39 &mde! ugard gy, Riere Rien & Aremy g=ifdd @01 |
Tgayuf YfIeT Ry Twar 8, o Rrerm womelt &1 ifiyst ST JHT ST 81 39 R I, e
e FRIGEHE $T MaS GgAD! ofF! Al IHRd HRATT JHSH, THGSH, SEH-TEH,
AeafdhT AR S IUTNT AFHT Wi T Sfid Heayul 81 U & | FHSIRYET WIeh &1
qiics Fafor &1 U TgE S g1 dfee ary €, a8 f e iR fiare fawg § fg oft wi
R Rigfet o R 31 3

fayde @t RO F orgaR, I g ar I=fien Jdhedmt T R G §, 3R I8 Tdhe
faprasiia S2H T 1R 1 Rreor 3R My Y o fRae 3 81 AF! &Y §9Y I8
3R T GRS forg, g ufdagdr, Wit Sl @t Jguf uriied, sree veE, gad SoR
JIATaRUT 3R e ATics UTRIEf0T B SHTaRadhdl 8 | 37 9t &H 3994 SR faery had My &
e 8 YHT g
Rrem & oras

et ot e &1 Adas it fRiem 9 § S sroe T & IRl B 3rast kg wEE |
SR YD T BT a1 BT &T¢ A fopeit o}t G- BT R BT Yot guf g1 Tad g1 adH=
B e oo Il B W B Horhel gt o IFJuraargul e, Rien & g3t fRiam &1
AR gl o fer Rewrefrmd SEl @t Iy Ut awarel @ IuY T gH #
Tagwarsil Bt gfd B3 3R BET Hioliaer <1 I §-Y|

ToTerT ot e U Tt e gomeht § o wft fRrenfiat @ I Hivrd e oiR =¥
T BT 7, ¥ 3 safgard fasm, AsIR, 3R e Iy urfiert & o durR 8 9% 198
e goru, FaTa s TSR gHTd 19 =T ot fah srreiar e & tiefad far o 9 |

TUTTUl e & g -

o Gl UToUHH - ST 3R TATS BT aLqH TS Bl QRT H ara e

o UHTE Rierr ugforal - uiifér Rares S 76 SR sy aie! § Ugrd §

o IR SR IR R1&r ardTaRo - YTy, fEa oik Waw & arer fed Wwal
o T TUTY — G, MENfTent, SRy TRET 3R R anrft & Suds|
o P 3R UfAfehar — BT & Wfa &1 FHafid e 3R R & gur|

o SfTSiIaT WG & AR SR e & a1g Hf AR Fhe 1 Fgrar &1l
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TG P VY B IR FY ZARap! AR g% THEIol Iad e d6d IR Wk &t §
oo Sexg Wt & fore TTaRft SfiR T TuradTare Rrem A &A1 3R siofiad IR &
IR B! TTaT T 2|

qau ufvexg

YReTg R e e el 22t & 3 areel ¥ Bl iy 8 1fdeiid 32 &Y
fayfaenad gor ®u F wy-sneid gt 8 w6l 8 Wy & mem I Jd9y w9 9 dad Sisd
e ot @ 3ifie TRt SR HiTS IR T BT AT HT 8, 1 fob I JANS B! Faadt
TAIHATSH BT IR ¢ TP | SID, TRATY] 3R D Y BT Jo-H oD e My =
Heauul YftyesT Tef fFIHTE B 3R 39 i Ay urufiyesdr +ft 7t fireh @1 e 2y sgd o =R
R gl F3 IR MY Haa (SN wity a1 viafa & e v smar 8, P saat duar iR
g ywifad Bt R IorafRua 3R Tad yardies! B g 1gAR ST e & forg o= amded
fawRid <= & gaT 9gd &1 19BN e g & STdve, SEIET AR IR =y SR
e T &1 Had 39 Qe <l 8, e b U Sreforaerait & 98 15-30% dd eIl g

Gaﬁm g Y¥dP "Educational Research in Indian Universities"™d YRdH MY P
qd fRufay &1 gt fomon fba 81 S99 3R, oo T faig Faffd §—

fayfaeerid <My smA-omm fawal &t Qg Wl & Hifid a1 g1 sglawas
(Interdisciplinal‘y)?@w dgd PH SUARIT STl 21 Afds MY ST-UAT B § 3R RR
o @ S 1 =Y TR, e, werfa Rard o fsest wfaRivs gRT sida-Tds Tetet
Tt @ Tt | e aerw =My uRasTTel & e aga ww TeiRal faxita weradr uem st €| b
et 371 TRl & TFERT T8 39, R S M €, 9 Sfed ufsharsit ¢k siigaiadrsii &
HRU gl 81 S & | Y BEghdr Hft Turam G w8 SRR e 8 urdt| e iy
IS YRIMT gRT 7Y U o1, afep 3 fay gu iR sk &R R it W8d 81 371 318
TEAYUl ANTeH ¢/ HiF & e fah of dad ot e 4 afRid 3R THY (Gestalt
Perspective) VDIV 3UAT B MY HRAT T fbal FMeehdl & [ B3 gia g

e e IR T Gad=

Rierep fRam SR (TEIs) & UGl Yag T He@yul Usq o, ol 1X&d UfRiem
FRIGHA BT gyTaRiiadr YR St g a8 Riemr-ufRiernn e, ureusd e, der e,
SHYT, 3R ARINT YRIEH FRAOR GURS! FgTaT &dl § 198 S 91 T SHeT &1 &1
faRQIwor e 8, S TEIs Bt T[UIa Yagd o TNTEM &d & |
Rrere Rrem =T A Tura Wad= 3g MY F &= -
Rrerep Rrerm & ura T o e geg 2, R faftre =R 3 ar o g 8139 &7 8§ 2y
B JUTTY Fofeiad refagelt W Hid g Iodt &
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reumd faer ok RigurfafRry & Fammr

1.1 PI=ra-muTRa fRigre fRran

e Rrem & ST Smenfia ef¥HIor M &Y SHTaRadhd IR MY {3 S T 8, Y HT qed
78 THL § & Rers uiieor Sriem B HY Pid-onumid fRien Afsd & ey T
T ford Fufed fig wfae 8 ¥ ¢

FHRIR@-Siad ufRrem (Work-Integrated Learning) 1 YHId|

et o A SR SFHUT HIRTE FT fawr|

ISt TRia i (NEP 2020) & 3i7&U e fRian sricpHl # sermal

GRS BT (Professional SKills): Rrgd §9 & ﬁ'l'q 3G IR, qﬂﬂ, gJad]-
FHIYT 3R SHTelaTeHD fRia BbIrell o faeRid B & dRiebl W ey |

TORTIHS 3EATH (Experiential Learning): IRAAH BT & 3@"-@ P SMYR R fRerpi
1 UFRI&T|

GRS fdHN (Professional Development): fRi&id fRram FAGA H FadURa
(Lifelong Learning) & Hegd IR Y|

1.2 YIS 3R TFATETS! ARATH

W(Constructivism-Piaget, Vygotsky):fQTW gfremr & Afeeg UrliaRT smenfd
fRrgror vgfaat @1 gural

JHT- TR ART&or (Problem-Based Learning - PBL): el & gEEef &
FHIYT o {70 GUR o3 1 faferf|

- SmeTRafigor (Inquiry-Based Learning):ﬁ[&lﬁ T VUG PP Bl
TR d P 1 UMl |

wguhﬁerf%nm (Collaborative Learning)\’rﬁ? Sa-snytia fRrefon (Inquiry-Based
Learning)ﬁ 1;[&437—[ LI CHIRCARN Y| (Hands-on Learning) & AT |

1.3 219 <t & DIl ST IARY

MY T I W Hisd & Gl g [ ATAIED fofd (Critical Thinking), JolTeTawdl

(Creativity), 99 (Communication), 3R ‘v'lgth"'[ (Collaboration) S DR B Riere
U UTsushd § 9 WS fHa1 S| HId-3MemRd Jedie (Skill-Based Assessment) &
fore ¢ Ase e Rid &

2. Menfirest getevon iR feforee anera

2.1 $-af iR siss aff

o AT 3R 3T A3 fAET (Blended Learning) &1 JATHS AL
o QT AASHe Riew (LMS) S Moodle, Google Classroom & JHTG T faRawT|
o SHATST UTSIHHI (MOOCs, SWAYAM) &1 THTIRAeAT R MY |
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2.2 1 gfEwer (an iR agaera Raferd (vr) &1 3w
o e vl o ves-gem ¢ (Al-Enabled Tools) &1 I
o TIT FARREH 3R R -] Bt yyTaRfier|
o T UATRET F H1eEH ¥ e Tei= geuie |
2.3 feforearmmeraraiRiRrarpiamiamn
o RIS THI&R AT I {dch RITehTob IR b [ U |
. WWSWW@&W(T%&H Readiness for Online
Teaching) |
3. qEaidp 3R THa-T yord! # gUR
3.1 3fer® geaid- YurHifaar
o TICHIfeRR W (Portfolio-Based Assessment) CARRCRINGIL
o W3R ﬂ%ﬁw (Self & Peer Assessment) 1 G|
o IICHY-IMYTRA HeA$h (Outcome-Based Assessment - OBE) TR /MY
3.2 Rraror yuTa=iierar o Arua & forg Ser-wHarferd et
. el % ugx= Wﬁ e fawewor (Data Analytics in Teacher Evaluation) |
o Roifdea dfdew (Reflective Teaching Practices) 3R wieds Req|
4. g faerr 3R srqwiie Safa

4.1 9qd AT fdHr (Continuous Professional Development - CPD)
o FHraSTETSH, ufRierur HrfwH SR YAyat ureasHl & guTasfterdr|
o St anutia Riere ufremn R My
4.2 wrgh1-AfT SR e wlrarr Afsa
. WW (Micro-Teaching) qH-h! B '{&IWI
o TfRreer-UfRNEUT ATSH (Train-the-Trainer Approach) ! UHTGRA T |
4.3 el & forg Wt ofik weaHl wwd=
o  TCRMRY URIMH (Mentorship Models) &1 U4 |
o Raepl & T AR WA 3R HeUTw HRIHH|
5. UTaT YT 3R yaq (Accreditation)
5.1 TUTGT STYTA IUTHTAT NAAC 3R NCTE HF®! & YUTT BT 3eaa+
o TRige Rren GG g9 T[UTAT USY= (TQM - Total Quality Management) T JYInT |
5.2 HRITT T 3R FTATIBT
o PN SR SARTPR TR R e e SrisHH! T ger|
o e Rem ot qoras & ¥ vonferal @ ufiyeT|
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6. GIﬂW%I'FI 3R AR (Research & Innovation in TEISs)
6.1 foparaa= =y (Action Research)
o &Pl gRI Han &1 gHwATSH BT UgaH SR FHIYH | Y|
o TRigror-aiferms ufssan & vere Rerd & gwr@|
6.2 dg-AJRTHATHP (Interdisciplinary) MY
o e TR, SSRGSk Ui &1 gwaw|
o Teamifer 3R S yTEl TR <Y |
7. FuTat fRuam 3R fafdear

7.1 oy g ofik wwTa=h Hamg

o ORIV STazgdraTa BEl & fore Riges ufkigor areal

o YSIUA (Universal Design for Learning - UDL) % fIgidl TR 2NY|
7.2 SgARPIaP R RiT-Tag=ia fRram

o T IHMAT SR AR UTeumH e WR sreaa |

. fofay wmioie-wigiae aip! & for e ufkierr srisH|
8. Tpa-dIgag WednT 3R wragie iftnm
8.1 Se-iRTy 3R Uriifirew Rugor uisa

o TREm e & H TR ALeE AR B Y|

o AR SMYTRA SR AISA & THE WR Y|
8.2 qTEIA® JgHIiaT 3R fRrers fRren

o i Rien & QrgeiRie Rigror uRaisHIs &1 gvmE|

o Ty ok Riere g SR & e Jgan|
Rreres fRrem S (TEIs) W TurawT Sadaat snyfe gefaal-

e R1& Bt U ST JgR I $ for fafte Tar fv 1 3@ §, dfe 39 9

o3 3y FHIfaal o §1 3 gl 7 Paa JRrd TerRE J 9 € sfee e e,
d-itet Sareql, ifaa haal ofR My-Tpfd ¥ ot J&fia €1 37 &1 Ty feu famm Tes o
Tquf Tqure Yae THa el B
TeaHH MR Rigr usfa F gt geifoat

o JyEferd UTGTsHH (Outdated Curriculum)

&3 TEIs H 3 off TRuRke 3R Vgifad Ureusa o1 & 3ifde SR 7 1fermr e smagie
3R FaraR-3nerikd ef¥HT Bt w5 e A (NEP 2020) F Frace By TRIA T TRA

TTeashH A B
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o Rreor ARy & diar 3t o
B3 TR H ot off sare- e urufes e ugfa Sroes Wt 2 afsha Rieror faf
S o - semia SfTH (PBL), TrifiTes e 3R fEforea g o1 Hifia Sua|
Rrgre o To1a e 3 St gAfaar

o U IR URAfEa et &t Het
B TR T URIfEd iR drg Ries yaf Goam T8l € 1fRere] @ 78 deie! 3R nyfe
TRreror ATt o1 Ufreror &= &t HHt|

o  Tdd AP [AHRT (CPD) FT UG
Rrerd Ufemn HRIGHE 1 B IR TUrE gHl B JUR St sTaaddl gt & forg fafia
U HTIRITATY, 3T AT UrdashH SR AT fafafial &1 Hfid srawr|
ffSrea o aa-ita srawa=T I 3t gHifaar

o fSRreafqus= (Digital Divide)
Iretor 3R e i TEIs H fSfied Tanemt &t Iuasar & o1 siar | waft ufdiy et sk
ThTd Tl & I SUgad fSfoled Iua $iR §exe JfauTd Iuas el ¢ |

o Z-TfT 3R Sifrars Rrem &t dramg

S{TTaTS RI&0T & SR B! &t Afohd UFTGRT YT S T At fSfoea arerar
(DigitalLiteracy)ﬁﬁ%WﬁﬁTwﬁ?ﬁ@aﬁﬁaﬁaﬁﬁqﬂ-ﬂﬁW@Wqﬁ

PR U |
MY 3R AR | FSgfaar

o TNY-HEPIAd (Research Culture) BT AU
Rigrer g TRl & orfiy™ oAl W suféd o= T8t faan Sanifsaraas MY (Action

Research) P! §¢Tal &= & o Ty fachar SR y=mafAe gudH ot Het|

o TUTGHT AT XY HTAT DY HHE

Hs TRIFE 2N T BT YHTRH T TRl §4 B I8 T 5 |
T AT QYT FerdT & & fare I Arfee ok TwaneHt @t srazadar|
TRITTT U= SR iferra gfaar

o  UFPIHI 3R YT (Accreditation)ﬂﬁﬂ)‘%‘lﬁ"ﬁ

Igd ¥ Mg Ram S onht oft Iy gare M@l (NAAC, NCTE) & HH®! & O =181

FX TG & [T0Tadl fEA0r iR & o o1 T=rad S99 &t sa=gedil
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o WHRI Aifaa iR fraraus ¥ s

ST R Ram g (NCFTE 2009) 3R =5 g - (NEP 2020) ST UHTE &1 ¥ @] A
T fafte TRMFEE SRAFdT WHRT Teradar U R Aol TRl & o SareEt st s
USRI |
g 3R enffe gAiferar

o e ufgor § yasr steaETar

s =0 ¥ HH IR I R TR & Gger & o e uiRigor sriwal a6 ugd
e 1va=T wfehanatt & 3iftie THERGT 3R THM AR UGH B &1 ATaRIHd|

o el @t amoe RAfT sk s 7y

YR o Rreror U &1 3 off uop Mt HRAR fadwen & U & 78 a1 Sran (Y et oY
R B AR BRI MY & T SR el fAerd |
Rrerer fRrem IR (TELs) ® U Yo @) A8 § Fs onyfiw gAfaar §1 37 o ureasmH

YR, Tpra fawmy, fforea Tamem &1 IJucsdr, MY-TBia $ Weme, TRIFT TR 3R
FrTTe- 3 Teqel ¥ IS e Wid 1 37 gifadl & FaTe & e Rieor ggfa & Tamm,

Hifert &1 gurdt foraranE, St o@ WRemT &1 faem, ok gt & o wad aaaie
3B & SfawR| BT TGIaT ST AHTAF ¢ | TG 37 & § Igfad JuR fovar omg, o Rieras e
TR 21 §f I} Bremazadmdist & ey IHV el B TR &R Johd g
Rreres Rrem J=I (TEIs) ® e wad 3 I3 -

« UTSTHH IR Reor ygfoat

T SR R0 vgfaat Tamiie ok uRifie ureasy it faanfial @ $fy ok wiesy &
AT HASH & SFTIR BT AR aut et & WRam & My a&id S frg frafremn
(Active Learning), THEIT-3MTRT 180T (PBL), WSS AT R Uoige-3muRa Rigor &1 IugnT
ST AR

. OFY SR ufféra e

Rrerpl B 95 Rreor qoie! SR ICT ¢ T IF 8FT AT U9 fFRaR wfiermn &R
SIS & ATeAH ¥ AP BT U & T BT TN FHRAT AT AT &1 R0 H1 IH-
Hiod HA W & T8I

o  HEATH 3R e yomel § JUR

Tedie 3R Utel el # JUR FRd gU Had e & UgRT (Rote Learning) & SO TH
TR RIefur Y FeTar 31 BN TRIFT BT [ad SR IS Y+ (CCE) BT STINT HRd gU
TR 3R ATTGING I I Uil &1 ST |
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o AfE TITEET MR R A gUR

IR ¢ Faraey, faforea argsst, yarm=mem iR 9d gfawrst &1 fasm g afige
wd BTA-3HUh Ul (Student-Teacher Ratio) H’g’ﬁﬂ @7‘“ E|T%'QI T 3R m &%ﬁ o 999
Qe T UK PHRAD! BITRA BT gRT |

o TUARD 3R T Rian

TraRht 3R JuE Rrem &1 of § % Ud® I $l, IR g feadt off Sy, e, fof, wm,
-2 R, a1 YRS T ARG &l $1 &), quradl qul R b1 GHM Sfaw
foreY Imraht e o1 e et faential &t wHE A araraRer eH &R 8, e i
T e 5=, dfad Iedl & B, e 3eu Waw, e U8 HHeik a1 & T off
TH T8 g T | AR iR THE Ren § 9t g & SREd $7 AR e g, o a
AR SR e ARG & Thd g1 AP g et (Nep 2020) & a8 I & g qorarn
qut fRrem AT w11 39 forg Rfaat &1 gurdt forarana, et &1 ufRremn iR GareEt @1
3ferd faaRon siawge B

o TRrem o Turaw YURA & T e

e & Tora GURA & o W YA o A& (NEP 2020) & d8d T3 Ugd, qdrred
M (ssa), R8T Frfed - Rieret o ufdiféa w7 & T piksHA T - gt 3R 3Ef & forw
fSfSred TTTY,SWAYAM, e-Pathshala, 3R PM eVidya O 3f@ST WeHhH &1 AYHdH IUTNT
FRAT| Tpdl § W FAEH SR ICT AT BT IO, T9Y e = & dgd ool SR et
®1 IAT1 fSRied WewTH (DIKSHA, SWAYAM, e-Pathshala) BT IUGNTIRGen R4 FamR 3R
TGRS FRI&T DI TAIed HRAT IO gui fRI&T Had I &I WaR e, Siedh Ao BT TqY
oo gffera w3 ot uftrar B 1f1en & Fdaq deite), wamaRh fifqal $ik saagiie fReor o)
YT T[OraH YUR foam o Ih e g |
fored
e e @1 qUaE YUR UH g AT ufhar 8, R ureusy gUR, TR, f$iew
TH-Ip! BT THAY, R Jeoid, ATH-SIRIN 3R TR IS ol fafid Tgqeit
T ST SATTRP 8| T[UIaT YU 1R1erdh e FHae Tb SR UIsushy b Wid 8! §, 9fc I8
et & Tad AGARAS BN, YU TR, T Bt 3fad Sudsdr 3R Udh gHTaRh
A FraTRoR Rk Rt g1fies Ren & aHener Hwuic, Hrdargt MY (Action
Research),@?ﬁiﬂ?ﬁwWﬁmﬁmmlﬁmﬁww,w
DI ARDHRA, GG HRGRT g™ 3R Rigid 3U1 FasR & o1d 31 gl &I HH B $I faxn
H 319 v fhU S A1feu sHabsrermal, Riare Uik SR iR faemerl & fia wa-ay sgM,
Hhe YT DR [THRIT B, T I BT Uiefed H SR Rieror ufosanslt # diedite gedi
HI U P Magsdr gl Ren ify Fmfdre, v=mae! ok et B B we yurd
oI faafa w8l o 9 Ries Riem &1 ey Al & SFEY S/ o 9o |
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Riere e TRl § ora dadq & U FaER snenia Rraor iRk WRifI®! THiemRu o
Truftresdr & S =TI fRerr gHTaRierar B Ao & e Jefie geuie faftal s S
TRY| Tbee! fapry wrfpal iR et yonferdt &t Holgd forar ST =nfRul srdersiR
IR P FGTaT SR Rerds Rrerept 3iferes THId S off IhdT |1 31, Rreres e ot qoras
T @ 3R GURA & o Iqu =Boivr sawad g1 TaRR, AU, eqedid, iR
TEHIATaT et fRigror il 1 sroTa g Rierd e &1 yurd], amagiRg ok 39
ST ST qhelT |
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e Vision 2030: The Future of Teacher Education in India
Dr.Birva V. Shah, Assistant Professor, H.B.Kapadia College of Education,
Ahmedabad
Abstract

The landscape of education in India is evolving rapidly, driven by technological
advancements and changing societal needs. In this context, the role of teachers is
undergoing a significant transformation, necessitating a fundamental shift in teacher
education practices. This article explores the emerging practices and paradigms
reshaping teacher training in India, along with their potential implications and future
directions. It identifies key challenges facing current teacher education programs,
such as limited focus on practical skills and outdated curriculum, and proposes
innovative solutions, including experiential learning, technology integration, and
prioritizing social-emotional learning. Additionally, it discusses emerging paradigms
reframing teacher education, moving towards learner-centered approaches,
knowledge application, and collaborative learning. The article also examines the
potential implications of evolving teacher education, including enhanced student
learning outcomes and greater equity in education. Lastly, it outlines future
directions for teacher education in India, emphasizing technology integration,
competency-based models, and global collaboration. Overall, the article underscores
the importance of embracing innovation and continuous improvement to empower
educators and prepare them for the challenges of the 2lst century classroom.
Keywords: Teacher Education, India, Emerging Practices, Paradigm Shift.

Keywords: Teacher Education, India, Emerging Practices, Paradigm Shift

INTRODUCTION

In the dynamic tapestry of India's education system, the role of the teacher is
undergoing a significant transformation. No longer solely responsible for knowledge
transmission, educators are poised to become architects of learning, crafting engaging
experiences that equip students for the complexities of the 21st century. This
necessitates a fundamental shift in teacher education, a field brimming with potential.
This essay explores the emerging practices and paradigms reshaping teacher training
in India, along with the potential implications and promising future directions of this
crucial domain (Bransford, Donovan, & Pellegrino, 2000; NEP, 2020). By fostering a

new generation of educators empowered with the necessary skills and vision, India
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can unlock the immense potential of its education system, empowering students to
thrive in a rapidly evolving world. The landscape of education is in a constant state of
flux, driven by rapid advancements in technology, evolving societal needs, and a
growing emphasis on preparing students for a dynamic and uncertain future. This
continuous evolution necessitates a parallel transformation in the way we train and
equip our teachers. Traditional models of teacher education, while valuable, may no
longer be sufficient to meet the demands of the 21st century classroom.

THE NEED FOR CHANGE
The shortcomings of existing teacher education models are well-documented. Critics

often point to a curriculum that is overly theoretical and disconnected from the
realities of the classroom (Darling-Hammond, 2006). Additionally, traditional
programs may not adequately prepare teachers to navigate the diverse needs of a
globalized student population or leverage the power of technology to enhance
learning (Friedman, 2006). This article argues that a paradigm shift is necessary to
ensure that future generations of educators possess the skills and knowledge required
to cultivate a thriving learning environment for all students. By delving into
innovative approaches like residency programs, technology-integrated instruction, and
a focus on social-emotional learning, we can foster a new generation of educators who
are not only well-versed in subject matter but also adept at fostering critical thinking,

collaboration, and lifelong learning skills in their students.

STRUCTURE OF THE ARTICLE

This article is divided into three sections. The first section, following this
introduction, explores the key challenges facing current teacher education
programmes. The second section delves into the emerging practices and paradigms
that are shaping the future of the field. Finally, the article concludes with a discussion
of the potential implications and future directions for this critical domain.

KEY CHALLENGES FACING TEACHER EDUCATION PROGRAMS IN
INDIA

India's education system, while vast and ambitious, faces significant challenges in
preparing its teachers for the demands of the 21st century classroom. Here, the
researcher explores some of the key hurdles that current teacher education programs
must overcome (Singh & Singh, 2018; Kumar, &Panwar, 2017; Yadav, 2016; Mittal,
2013):

1. Limited Focus on Practical SKkills: Many programs prioritize theoretical
knowledge over practical application. This leaves graduates unprepared for the
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realities of classroom management, differentiated instruction, and catering to diverse
learning styles.

2. Inadequate Infrastructure and Resources: Teacher education institutions often
lack sufficient funding, leading to a shortage of qualified trainers, outdated learning
materials, and inadequate technological resources. This hinders the quality of training
and restricts exposure to innovative teaching methods.

3. Outdated Curriculum: The curriculum in some programs may not reflect the
latest pedagogical approaches or integrate technology effectively. This disconnect can
leave teachers ill-equipped to engage students and prepare them for a future heavily
influenced by digital tools.

4. Limited Emphasis on Social-Emotional Learning: Teacher education programs
often overlook the importance of social-emotional learning (SEL). This neglect leaves
teachers unprepared to address the emotional well-being of their students, which is
crucial for fostering a positive learning environment and promoting academic success.

5. Quality of Teacher Educators: There can be a shortage of highly qualified and
experienced teacher educators, potentially impacting the quality of instruction and
guidance provided to aspiring teachers.

6. Mismatch between Demand and Supply: The rapid expansion of the education
sector has led to a mismatch between the demand for qualified teachers and the
number of graduates from teacher education programs. This can result in
underprepared or unqualified individuals entering the profession.

7. Lack of Continuous Professional Development: Many programs lack a structured
system for ongoing professional development, leaving teachers with limited
opportunities to adapt their skills and stay abreast of the latest educational
advancements.

Addressing these challenges is crucial for ensuring that India produces a future
generation of educators who can effectively equip students with the knowledge and
skills needed to thrive in a globalized and ever-evolving world.

EMERGING PRACTICES RESHAPING TEACHER EDUCATION IN INDIA :
The teacher education landscape in India is undergoing a metamorphosis, driven by a
growing need to equip educators for the demands of the 21st century classroom. Here,
the researcher delves into some of the most promising emerging practices shaping the

future of teacher training (CBSE, 2020; MHRD, 2018; UGC, 2018):
1. Embracing Experiential Learning: A shift from purely theoretical learning to a

focus on experiential learning is reshaping teacher education. Programs are
incorporating residencies, school-based internships, and practicum, placing aspiring
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teachers alongside experienced mentors in real-world classrooms. This allows them to
gain hands-on experience with classroom management, lesson planning, and
navigating student diversity, fostering practical skills and a deeper understanding of
the intricacies of teaching.

2. Integration of Technology as a Tool and Ally: The ubiquitous presence of
technology in education is prompting teacher education programs to integrate
technology tools and resources into their curriculum. This goes beyond basic
computer literacy. Programs are focusing on equipping teachers with the skills to
leverage technology for effective lesson planning, differentiated instruction, and
fostering digital literacy in students. This could involve using online learning
platforms, educational apps, interactive whiteboards, or even virtual reality (VR) for
simulations.

3. Prioritizing Social-Emotional Learning (SEL): Recognizing the importance of
nurturing the whole child, teacher education programs are integrating SEL principles.
This equips future teachers with the tools to address the emotional well-being of their
students. It involves learning strategies for creating positive classroom environments,
promoting selfregulation and social skills development, and fostering emotional
intelligence in themselves and their students. This can lead to improved student
engagement, reduced behavioral issues, and a more supportive learning environment
for all.

4. Collaborative Learning and Mentorship for Growth: A move towards
collaborative learning environments and robust mentorship programs is fostering a
more supportive and interactive learning experience for aspiring teachers. Peer-to-
peer learning allows for knowledge and experience exchange, while guidance from
experienced educators provides invaluable insights and support. Creating
communities of learners where teachers can collaborate, share best practices, and
learn from each other can foster a culture of continuous improvement and professional
growth.

5. Continuous Professional Development (CPD) as a Lifelong Journey: The
understanding that learning doesn't stop after graduation is leading to a growing
emphasis on continuous professional development (CPD). Programs and initiatives
are encouraging teachers to engage in ongoing learning opportunities, such as
workshops, online courses, professional learning communities (PLCs), and
conferences. This allows teachers to stay abreast of evolving educational practices,
pedagogies, and advancements in technology, ensuring they remain effective
educators throughout their careers.

6. Beyond the Practices: Embracing a Paradigm Shift: These emerging practices
represent a significant shift in the paradigm of teacher education in India. The focus is
moving from simply imparting knowledge to developing a wellrounded educator —
one who possesses not only subject-matter expertise but also the pedagogical skills,
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technological fluency, and social-emotional intelligence necessary to create a thriving
learning environment for all students.

By embracing these practices and fostering a culture of continuous learning and
adaptation, Indian teacher education programs can play a pivotal role in shaping a
future generation of educators who are well-equipped to navigate the everevolving
landscape of education and empower students to thrive in the 21st century.

EMERGING PARADIGMS: REFRAMING TEACHER EDUCATION IN
INDIA : The future of teacher education in India is not just about incorporating new
practices; it's about embracing a fundamental shift in how we view and prepare

educators. Here, the researcher explores some of the emerging paradigms that are
reshaping the landscape (Shulman, 1987; NCF, 2005; Fullan, 2007; Zhao, 2018):

1.From Teacher-Centered to Learner-Centered: Traditional models often place the
teacher at the center of the learning experience. A new paradigm emphasizes a
learner-centered approach, where aspiring teachers develop the skills to facilitate
student-driven learning and cater to diverse learning styles. This involves fostering
critical thinking, collaboration, and problem-solving skills in their students, preparing
them for success in a world that demands adaptability and innovation.

2. Knowledge Acquisition to Knowledge Application: The focus is shifting from
simply acquiring subject-matter knowledge to developing the ability to apply that
knowledge effectively in the classroom. Teacher education programs are
incorporating pedagogical frameworks that equip aspiring teachers with the skills to
translate their expertise into engaging and interactive lesson plans that cater to the
specific needs of their students. This ensures a deeper understanding and retention of
knowledge for students.

3.Content Delivery to Curriculum Design: The traditional model of teachers solely
delivering pre-designed curriculum is giving way to a paradigm that emphasizes
curriculum design skills. Future educators will be empowered to create engaging and
adaptable learning experiences that are relevant to the local context and cater to the
evolving needs of the 21st century workplace. This could involve integrating project-
based learning, incorporating technology tools, and fostering a culture of inquiry and
exploration in the classroom.

4.Passive Consumers to Active Collaborators: Teacher education programs are
moving away from a passive, lecturebased approach towards fostering active
collaboration among aspiring teachers. This involves encouraging peer learning,
group discussions, and problem-solving activities, promoting the development of
critical thinking and communication skills. Additionally, collaboration with
experienced educators through mentorship programs allows for knowledge sharing
and the development of a supportive professional network.
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5. Isolated Professionals to Connected Educators: The paradigm of the isolated
teacher is being challenged by the rise of online communities, professional learning
networks (PLNs), and collaborative platforms. These tools allow future educators to
connect with colleagues across geographical boundaries, share best practices, and
engage in continuous professional development throughout their careers. This fosters
a sense of community and facilitates lifelong learning among educators.

6. The Teacher as a Change Agent: These emerging paradigms paint a picture of a
future educator who is not just a dispenser of knowledge but a facilitator of learning, a
curriculum designer, and a collaborator. They are change agents who can create
dynamic and inclusive learning environments, fostering a love for learning in their
students and empowering them to become critical thinkers and responsible citizens of
the globalized world.

By embracing these paradigms, Indian teacher education programs can move beyond
simply preparing teachers; they can equip them with the skills and vision to become
architects of a future-proof education system that empowers all students to thrive.

POTENTIAL IMPLICATIONS OF EVOLVING TEACHER EDUCATION IN
INDIA : The transformation of teacher education in India holds immense potential for
reshaping the educational landscape of the country. Here, the researcher explores
some of the key implications of these emerging trends (NIEPA, 2016; Ainscow, 2014;
Mittal, 2013; Wachowczak, 2011; Desimone, 2009):

Positive Implications:

1.Enhanced Student Learning Outcomes: Equipping teachers with strong
pedagogical skills, technological fluency, and a focus on social-emotional learning
can lead to improved student learning outcomes. Students will benefit from engaging
and interactive lessons, fostering critical thinking, creativity, and collaboration skills.

2.Reduced Teacher Attrition: By providing a more practical and well-rounded
approach to teacher training, programs can address issues like job dissatisfaction and
burnout, potentially leading to a decrease in teacher attrition rates. This translates to
greater stability and continuity in the learning environment for students.

3. Improved Teacher Quality and Effectiveness: A focus on competency-based
education and continuous professional development ensures a well-trained and
adaptable teaching workforce. This translates to a higher standard of education
delivery across the country, benefitting students from all backgrounds.

4. Greater Equity and Inclusion: By equipping teachers with the skills to cater to
diverse learning styles and address the needs of all students, teacher education reform
can promote greater equity and inclusion in the education system. This ensures that
every child has the opportunity to reach their full potential, regardless of background
or ability.
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5. Empowered and Engaged Educators: Emerging paradigms that emphasize
collaboration, lifelong learning, and active participation can empower future
educators to become change agents within the education system. This fosters a more
passionate and engaged teaching workforce, leading to continuous improvement and
innovation in educational practices.

Challenges and Considerations:

1. Effective Implementation: The successful implementation of these reforms
requires a multi-pronged approach. This includes addressing infrastructure limitations,
providing adequate resources for teacher educators, and ensuring strong support
systems for newly qualified teachers.

2. Collaboration and Partnerships: Effective change requires collaboration between
various stakeholders, including government agencies, teacher training institutions,
schools, and educational research organizations. This ensures that programs align with
national education goals and address the specific needs of the education system.

3. Addressing Existing Teacher Workload: Implementing new pedagogies may
require additional time and resources for teachers. Addressing existing workload
concerns and providing adequate support is crucial for a smooth transition.

Overall, the evolving landscape of teacher education in India presents a promising
opportunity to create a robust and future-oriented education system. By capitalizing
on the potential of these emerging trends and addressing the associated challenges,
India can empower its educators to nurture the next generation of global citizens.

FUTURE DIRECTIONS OF TEACHER EDUCATION IN INDIA: SHAPING A
THRIVING EDUCATION SYSTEM : The winds of change are sweeping through
teacher education in India, propelled by the need to prepare educators for the demands
of the 21st century classroom. Here, the researcher explores some of the potential
future directions that this vital field may take (CIET, 2021; NCERT, 2019; UNESCO,
2015):

1.Deepening the Focus on Technology Integration: Technology is no longer an
optional tool; it's a fundamental aspect of modern education. Future directions could
involve integrating courses on educational technology (EduTech) deeper into the
curriculum, focusing not just on basic skills but also on the pedagogical applications
of technology. This could encompass exploring the use of artificial intelligence (Al)
for personalized learning, virtual reality (VR) for immersive simulations, and
augmented reality (AR) for interactive learning experiences.

2.EmbracingCompetency-Based Models for Continuous Improvement: A shift
towards competency-based teacher education models is gaining traction. These
programs focus on developing specific skills and knowledge sets needed for effective
teaching, assessed through performance-based measures. This future direction could
involve ongoing assessments based on classroom observations, student learning
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outcomes, and teacher reflections, creating a continuous improvement cycle for
educators.

3.Nurturing a Culture of Inquiry and Research: Inculcating a research-oriented
approach among educators can lead to a more evidence-based and data-driven
education system. Future teacher education programs might encourage aspiring
teachers to engage in action research, collaborating with peers and educational
researchers to explore innovative practices and evaluate their effectiveness in the
classroom.

4. Personalized Learning Pathways: Recognizing the diverse needs and interests of
aspiring teachers, future programs may offer flexible and personalized learning
pathways. This could involve online modules, blended learning approaches, and
specialized electives allowing teachers to tailor their education to their specific career
aspirations and teaching contexts.

5. Global Collaboration and Knowledge Exchange: The future of education is
inherently global. International collaborations and knowledge exchange programs
between Indian teacher education institutions and their global counterparts can foster
a more dynamic and innovative learning environment for aspiring educators. This
could involve joint curriculum development, student exchange programs, and online
learning opportunities with educators from around the world.

6. Strengthening School-University Partnerships: Building stronger partnerships
between teacher education institutions and schools can create a more seamless
transition for aspiring teachers from theory to practice. Future directions may involve
co-creating and implementing innovative teaching practices, collaborative research
projects, and establishing professional development schools where teacher educators
and experienced teachers work together to mentor future generations.

These potential directions point towards a future where teacher education in India is
not just about imparting knowledge; it's about nurturing a critically reflective,
technologically adept, and lifelong learner in every educator.

By embracing these future directions and fostering a culture of continuous innovation,
Indian teacher education institutions can equip future educators with the skills and
vision necessary to navigate the ever-evolving landscape of education and empower
students to thrive in a dynamic and interconnected world.

CONCLUSION

The future of teacher education in India is ripe with opportunities for transformation
and growth. The emerging practices and paradigms discussed in this essay offer a
glimpse into a new era of teacher training that emphasizes practical skills,
technological fluency, and social-emotional learning. By addressing the key
challenges facing current teacher education programs and embracing innovative
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approaches, India can pave the way for a more dynamic and inclusive education
system.

The potential implications of evolving teacher education in India are far-reaching,
from enhanced student learning outcomes to reduced teacher attrition rates and
improved teacher quality and effectiveness. However, effective implementation and
collaboration among various stakeholders will be crucial in realizing these positive
outcomes.

Looking ahead, the future directions of teacher education in India hold promise for
deeper integration of technology, competency-based models for continuous
improvement, nurturing a culture of inquiry and research, personalized learning
pathways, global collaboration, and strengthening school-university partnerships. By
embracing these future directions and fostering a culture of continuous innovation,
Indian teacher education institutions can equip future educators with the skills and
vision necessary to navigate the ever-evolving landscape of education and empower
students to thrive in a dynamic and interconnected world.
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Abstract:

The preparation of teachers is a multifaceted process that goes beyond content
delivery, encompassing pedagogical strategies, emotional intelligence, cultural
awareness, and classroom management. Effective teacher preparation must
cultivate not only subject knowledge but also the ability to foster critical thinking,
create inclusive learning environments, and engage with diverse student needs.
With the evolving landscape of education, teachers are increasingly tasked with
addressing the socio-emotional development of students, integrating technology,
and adapting to various learning styles (Darling-Hammond, 2006, McLeskey &
Waldron, 2011). This shift demands a holistic approach to teacher preparation
that includes ongoing professional development, collaboration, and reflective
practice (Fullan, 2013). Teacher education programs must prioritize the
development of skills such as communication, empathy, and adaptability,
preparing educators to navigate challenges both inside and outside the classroom
(Villegas & Lucas, 2002). Additionally, programs must focus on equity, ensuring
that all teachers are equipped to create spaces where every student can succeed
(Blazar & Kraft, 2017). As education systems continue to diversify and evolve, it is
imperative that teachers are prepared to inspire, motivate, and support their
students in ways that transcend traditional content delivery.

Keywords :Teacher preparation, content delivery, pedagogical strategies,
emotional intelligence, inclusive learning, professional development.

We now accept the fact that learning is a lifelong process of keeping abreast of
change. And the most pressing task is to teach people how to learn.” — Peter Drucker.

Introduction

Teaching is an art and a science that requires more than just the ability to convey
information. While content delivery is undeniably important, effective teaching
demands a wide range of skills that go far beyond the mere transfer of knowledge.
Teachers are not just instructors; they are facilitators of learning, mentors, counselors,

and leaders within the classroom. To prepare educators for these multifaceted roles, it
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is crucial to equip them with the tools, strategies, and mindsets needed to navigate a
dynamic and diverse educational landscape.

“Children must be taught how to think, not what to think.”There are several such
quotes when we talk about education and we frequently use them in our dialogues,
presentations and conversations, but have we actually pondered over them and
realized how effective we as teachers are in the classroom?

Broadly defined Content delivery in education refers to the process of presenting,
distributing, and transmitting educational materials and information to students. Let’s
understand how we can prepare teachers of today and tomorrow to go beyond content
delivery, emphasizing the holistic development of skills, pedagogy, and competencies
that foster student engagement, critical thinking, social-emotional growth, and a
deeper connection between educators and learners.

Why Teaching Is More Than a Profession

The role of a teacher goes far beyond delivering lessons from a textbook in today’s
time. It’s about connecting and integrating curriculum with real world situations to
instill wisdom, values, and life skills that students will carry forever. The impact of
teaching is immeasurable. Unlike many other professions, a teacher’s influence
extends far beyond the classroom walls. Teachers shape lives in ways they may never
fully realize. Teachers must understand what a pupil understands and in the way he
understands it. To understand better, we should learn to keep questioning. Like Sir
Rudyard Kipling, we must keep six honest serving men: What, Why, When, How,
Where and Who.

A passionate teacher is

Someone truly enamored of a field of knowledge, or deeply stirred by issues and ideas
that challenge our world, or drawn to the crises and creativity of the young people
who come into class each day-or all of these. To be a passionate teacher is to stop
being isolated within a classroom, to refuse to submit to a culture of apathy or
cynicism, to look beyond getting through the day (Fried, 1998, P.53).

Robert Fried defines passionate teaching in his book 7The Passionate Teacher: A

Practical Guide (2001) as “someone in love with a field of knowledge, deeply stirred
by issues and ideas that challenge our world, drawn to the dilemmas and potentials of
the young people who come into class each day — or captivated by all of these.”

Effective content delivery starts with understanding your course goals, the needs of
your students, and your own teaching style.
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Start with a Purpose
Consider:

e Who your students are and their needs: One of the most important
pedagogical approaches is differentiated instruction, where teachers tailor
lessons to accommodate the varying needs, skills, and learning styles of their
students. In a classroom, learners are not a homogenous group; they come with
diverse backgrounds, abilities, and interests. To engage all students, teachers
must adjust content, processes, and products.

e What you want students to learn: Every student has a story, and a teacher’s
ability to recognize and understand those stories can help them unlock a
student's potential. The empathy and compassion that a teacher brings to the
classroom can help students develop a sense of belonging, confidence, and
resilience. This emotional investment goes beyond merely grading
assignments—it’s about being present for your students, emotionally and
mentally, helping them navigate not only academic challenges but personal
struggles as well.

e How you’ll measure their learning: Shaping minds is a huge responsibility,
and it really underscores the power teachers have in influencing the future.
Beyond just imparting knowledge, a teacher's role in shaping minds involves
guiding students through a process of self-discovery, critical thinking, and
understanding of their place in the world. Teachers can scaffold learning
through hints, prompts, modeling, and providing appropriate resources. As
students become more skilled, the level of support decreases, allowing them to
take ownership of their learning.

Teaching isn't just about imparting facts and information; it’s about inspiring, guiding,
and nurturing the next generation of thinkers, creators, and leaders. Besides delivering
content in classrooms teaching transcends being a profession that reaches into the
heart of society, and influences not only individuals but entire communities.NEP
2020 envisions holistic education for learners. Recently, a new form of teaching,
learning, and assessment have been explored, in order to guide teachers and
policymakers in productive innovation, and proposed, under the title —Innovating
Pedagogy and involves:

Pedagogical Competency

Understanding how students learn is central to effective teaching. Teachers must be
equipped with a range of skills to meet the diverse needs of their students and foster
an environment conducive to learning. Teachers must work on:

o Differentiated Instruction: Students come with varying learning styles,
abilities, and interests. Differentiated instruction means tailoring lessons to
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meet the diverse needs of students.By adapting lessons, materials, and
assessments, educators can ensure that each student is provided with the
appropriate level of challenge and support to succeed. This personalized
approach helps to engage all students, regardless of their individual strengths
or challenges.

o Active Learning Strategies: Engaging students in the learning process is
essential for deeper understanding and retention. Active learning strategies,
such as discussions, problem-solving tasks, collaborative projects, and
experiential learning opportunities, allow students to take an active role in
their education. These strategies not only foster critical thinking but also
promote student motivation and engagement.

o Assessment Literacy: Teachers must be proficient in designing and utilizing
both formative and summative assessments to track and measure student
progress. Understanding how to analyze assessment data and adjust teaching
methods accordingly is crucial for improving student outcomes and guiding
instructional decisions.

Tailoring instruction:

Adjusting the content, process, or product based on students' readiness levels,
interests, or learning profiles. Creating a learning path or set of activities based on a
student's preferences or learning pace. Changing the way students are grouped for
activities, based on their needs, skills, or interests. Sometimes students may work in
pairs, groups, or independently, depending on the task. Incorporating different types
of instructional materials such as videos, hands-on activities, technology, or
alternative texts to support different learning preferences.

Classroom Management & Student Engagement

Creating a positive and structured learning environment is essential for fostering
student success. Effective classroom management not only supports a productive
atmosphere but also enhances student engagement. Key skills in this area include:

o Behavioral Management: Proactive strategies are crucial in minimizing
disruptions and maintaining a focused classroom. Effective teachers
implement clear expectations and consistent routines, as well as positive
reinforcement to encourage desirable behavior. Addressing behavioral issues
early, and in a fair and respectful manner, helps to create an environment
where learning can thrive without interruptions.

o Culturally Responsive Teaching: Valuing and incorporating students' diverse
backgrounds into lessons makes learning more relevant and inclusive.
Culturally responsive teaching acknowledges students' cultural identities and
integrates their experiences into the curriculum. This approach fosters a sense
of belonging and ensures that all students see themselves reflected in the
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learning process, ultimately promoting greater engagement and academic
success.

Building Trust and Rapport:

Establishing positive relationships with students is fundamental to creating a
classroom environment conducive to learning. Teachers need to understand how to
build trust with students through consistent communication, active listening, and
demonstrating genuine care and concern for their students’ well-being. This requires a
deep commitment to understanding the individual needs and backgrounds of students,
ensuring that each student feels respected and valued.

Teachers should also be trained to recognize the signs of emotional distress in
students and provide appropriate support, whether through listening, offering
encouragement, or connecting students with counseling services. By building strong,
trusting relationships, teachers can help students feel more comfortable taking risks,
asking questions, and engaging with the material.

Encouraging Curiosity:

Teachers help their students discover not only academic knowledge but also life skills
that will guide them long after they leave school. Teachers being aware of STEAM
(Science, Technology, Engineering, Art and Mathematics) skills is essential, as they
play a pivotal role in shaping students' understanding and interest in these areas.In
teaching, you don't just give students the ability to solve math problems or write
essays; you equip them with the tools to solve real-world challenges, make informed
decisions, and contribute to society. Teachers can cultivate a sense of curiosity and a
love for learning in their students. When students are curious, they take ownership of
their learning and are motivated to explore the world beyond what is taught in
textbooks. A teacher's job is to spark that curiosity, show how exciting learning can
be, and make students realize how much they can discover on their own.

Instilling a Sense of Purpose:

Teachers have the ability to help students identify their interests, passions, and goals.
By helping them see how what they're learning connects to the real world, a teacher
can guide them toward finding a sense of purpose in their education and in life. When
students feel that their learning is meaningful, they are more likely to stay engaged
and motivated.

Promoting Self-Reflection:

One powerful way to shape minds is by encouraging students to reflect on their
thoughts, actions, and beliefs. Activities like journaling, group discussions, or simply
posing reflective questions can help students examine their own thinking. This fosters
self-awareness and critical thinking, which are vital for personal growth and for
understanding the broader world.
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4. Fostering Open-Mindedness and Tolerance:

Teachers can create an environment where students feel comfortable sharing ideas,
even if those ideas differ from the mainstream or the teacher's own views. By
encouraging open dialogue, teachers help students develop empathy, learn to respect
differing opinions, and engage with the world in a thoughtful, nonjudgmental way.

5. Teaching Accountability and Ownership:

Shaping minds also means teaching responsibility, not just for academic work, but
also for behavior and actions. Teachers can encourage students to take ownership of
their learning, decisions, and actions. This can include setting goals, following
through with commitments, and learning from mistakes. The ability to be accountable
for one’s choices is a critical life skill.

6. Supporting Emotional and Mental Growth:

Teachers who are attuned to their students' emotional and mental well-being can have
a profound effect on their development. Being a source of support, offering
encouragement, and providing a safe space for students to express themselves fosters
confidence and resilience. This emotional grounding is key to shaping a student's
mindset. Teachers must possess strong emotional intelligence to navigate the
complexities of the classroom. This includes:

o Self-Awareness & Self-Regulation: Teachers need to be aware of their own
emotions and how these emotions impact their behavior and interactions. Self-
regulation allows teachers to respond calmly and effectively, even in stressful
situations. By managing their emotions, teachers can maintain a balanced
approach to challenges, providing a stable presence for their students.

e Empathy & Communication: Understanding students' perspectives and
being sensitive to their emotions is key to fostering a supportive classroom
culture. Empathy helps teachers build meaningful relationships with students,
creating an environment where students feel heard, valued, and understood.
Effective communication is essential for conveying expectations, offering
support, and building trust with students.

e Conflict Resolution: In any classroom, misunderstandings and disputes are
inevitable. Teachers must be equipped with the skills to address conflicts
constructively, facilitating open dialogue and helping students work through
disagreements in a respectful manner.

7. Challenging Assumptions and Biases:

Teachers have the opportunity to challenge students' assumptions, stereotypes, and
biases. By creating an inclusive classroom environment and discussing issues like
social justice, equity, and ethics, teachers help shape students into critical thinkers
who question the status quo and think deeply about fairness and morality.
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8. Encouraging Ethical Decision-Making:

Teaching students how to make ethical decisions—whether it's about their academic
work, relationships, or future careers—plays a major role in shaping their moral
compass. This is about instilling values like integrity, respect for others, and the
understanding that their actions have consequences.

9.Must be aware of the digital environment:

Teachers having ICT skills is not just about being able to use a computer or a
smartphone—it’s about using technology as a tool to enrich learning experiences,
foster collaboration, and prepare students for the future. With the right ICT skills,
teachers can adapt to an ever-changing educational landscape, ensuring that they meet
the needs of their students and stay at the forefront of innovative teaching methods.As
technology continues to shape the educational landscape, teachers must embrace
innovative tools and methods to enhance learning experiences. Key areas of focus
include:

o Blended Learning Models: Blended learning is an instructional approach that
combines traditional face-to-face teaching with digital tools and online
learning opportunities. This model provides students with the flexibility to
learn at their own pace, using both in-person and digital resources.

e Educational Technology Tools: With the advent of digital platforms, teachers
now have access to a wide array of tools that can enhance the learning process.
Learning Management Systems (LMS) such as Google Classroom, Moodle,
and Canvas enable teachers to organize content, track student progress, and
foster collaboration. Interactive simulations and virtual classrooms further
engage students by providing hands-on, experiential learning opportunities
that would be difficult to replicate in a traditional setting.

o Digital Citizenship: As students engage with digital tools and platforms, it’s
crucial to teach them the responsible and ethical use of technology. Digital
citizenship includes understanding the rights and responsibilities that come
with being online, such as respecting others' privacy, recognizing the
importance of online safety, and practicing good digital etiquette. Educators
must guide students in navigating the digital world, emphasizing critical
thinking, responsible decision-making, and the potential consequences of their
online actions.

10. Shaping the Future of Society:

Ultimately, the minds teachers shape will go on to influence society at large. Teachers
have the power to nurture compassionate, informed, and responsible citizens who are
prepared to make thoughtful, positive contributions to the world. Whether it's through
teaching social responsibility, environmental stewardship, or simply kindness and
respect, teachers play a pivotal role in molding the future.
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Teaching is so much more than just passing on knowledge—it’s about shaping the
minds and hearts of future generations. The responsibility is enormous, but the impact
is lasting. What do you think about the idea of teachers as mind-shapers? Does it
resonate with how you view the role of educators?

Lastly and most important a teacher is a Lifelong Learner:

Lifelong learning may be broadly defined as learning that is pursued throughout life:
learning that is flexible, diverse and available at different times and in different
places.

This definition is based on Delors’ (1996) four ‘pillars’ of education for the future.

eLearning to know — mastering learning tools rather than acquisition of structured
knowledge.

eLearning to do — equipping people for the types of work needed now and, in the
future, including innovation and adaptation of learning to future work environments.

eLearning to live together and with others — peacefully resolving conflict,
discovering other people and their cultures, fostering community capability,
individual competence and capacity, economic resilience, and social inclusion.

eLearning to be — education contributing to a person’s complete development: mind
and body, intelligence, sensitivity, aesthetic appreciation and spirituality.

Institutions play a crucial role in fostering this growth by providing support for
ongoing professional development. Key areas of support include:

o Reflective Practice: Encouraging teachers to engage in reflective practice is
essential for their growth. Reflective practice involves regularly analyzing and
evaluating one’s teaching methods, classroom interactions, and student
outcomes.This self-assessment allows educators to identify areas for
improvement, test new strategies, and ultimately create more engaging and
effective learning experiences for their students.

e Mentorship & Collaboration: A strong mentorship and collaborative culture
among educators is vital for professional growth. Teachers can benefit from
the guidance of more experienced colleagues, while also sharing knowledge
and insights with others.Collaboration, whether through team teaching,
professional learning communities, or peer observations, encourages the
exchange of ideas, innovative solutions to problems, and the opportunity to
learn from others' experiences.

e Ongoing Training & Certifications: Institutions should provide teachers
with access to ongoing training opportunities that help them stay current with
the latest pedagogical trends, technologies, and subject knowledge.
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Workshops, advanced degrees, and specialized certifications allow teachers to
deepen their expertise and stay engaged with the evolving landscape of
education. By offering these opportunities, institutions demonstrate a
commitment to the professional growth of their educators, ensuring that
teachers remain equipped with the skills and knowledge necessary to meet the
changing needs of their students.

Conclusion:

Preparing teachers beyond content delivery requires a comprehensive approach that
goes beyond the traditional focus on subject expertise. Teachers must be equipped
with the skills to manage classrooms, build relationships, understand and embrace
cultural diversity, and foster critical thinking. They must also be prepared to
collaborate with colleagues, engage with the community, and prioritize their own
well-being.

By expanding teacher preparation to address these areas, we can ensure that teachers
are not only experts in their fields but also skilled in meeting the diverse needs of their
students. In doing so, we will create educators who are not only effective content
deliverers but also empathetic mentors, advocates for social justice, and lifelong
learners. The future of education depends on teachers who are prepared to go beyond
the classroom and shape the world in meaningful ways.
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@ @Qets uewal WERBRAUA e A2as (ANN) ol oAt

SL R AW, wd, lecoe Wlgae, deasll Ax.AH. udd SIA¥ s
3?%@{33101, HHEIALE, Email- yrdivyesh@gmail.com

Aleiol

Saallla eQeldodl cutd secuHi wd & U ¢ldeuel dicdlHeau oz oty 8 Hacs U sl
Saaell giet oudteHl o2 Rl cict 52 8. utyleds Aeiels Holldstiot UL L ¥ it WlélcHS, HollouFlBS U
@acis [Qstdall 3uHl Yot 52 8, cllelcis (A5t W i A TSl ddHiot [le1Ql ceczéllof Sohlelg
AHof] A O HUL ¥l el S (AstA] Al 5314 A el d AU1UQl HoY Al HsnAA (sl dlcd Sl
SR A 6l Ulaw, #5520, ds, yaussee, ([QsANQL YeaiSat A%, el G5c AR Bl ulseul
Aetl 28 isudAcl] 8. 1wt (A1 Aotl Ulelotl ASH KA § o3y2lot (AdASIY) A8 it €A 8, ul £25
o3y2lot A5l 418 AAULIUH (synapses) G121 BISIEA A5 5 Aeds dalle 59 8, wUSl5(Aelct «yect Aeas
(ANN) & Ul o&yflodtoll stelugld 8 doit 421 8 ANN A s€°cll 5 ¥AS o3jecl Accs socti YE US &8 sE2cll
AA daue &dct oy2lodtotl AcdSHi «ydlot U5y 48 MsiefA 2uauallls A ([QAgauudor Gust 53 & U
Rooictof Yool 52 8 ANN A 4% gi2l A3t Ag oulellds Hsct 8. A seocll Aau ¥1As HSc ueell 3
SO HISEA 8. Aartificial Neural Network A Biological Neural Network U?ell Gadl uAc o€ 8 A aye
(input), OUClA (hidden) U UGEYe (output) Bl AL 212l &Sl 51l 53 8. Kourosh Borhani & Wong (2023)
Qulotl Aoy H( ([QéudlAloA] wtaaet Lvuld U uteelot YGAXIHI ANN ol RSt Aol HeH $3E Scl
YUl A5 €es AdlS Qlelod] yeictil U avud d2e] WSt A 28ulda 53] sl Scil. otye acte bl2l Uit
gotyed, el 2ctoul YA Ulsauot uitd wBeyeof [Ruleer atel 8, % $Q uedlotl o3flot 1 fotyeof 51H
§2 8 wGeye il deu? 4t QA dldctt UR @leis A Utaleoiol] HRSRSA otss] 52 8, UAS2S
k2ol YILd SRcll HIS HIU¥ [AIQY o1yt Ul A £25o(] 2S5l U 53R SR ot Yol
Slagfeu deue 53 asial 8. Ul 5ecls Satyeof yel daue 53] Ustel § Fotl &S] SR wtalelot (AUl Uit
sealal] deucoul atl s1el 8 udlel (2013) ol HA Ul YlAs Ssollclldat 5020 [Qeudlallot cclot s
Y telelola AH¥CU HIE data mining U analytics oll GUol deid Hoell 8 Foell AAlHR ay dsulels
watlccal] et daul atl] w1 8. I+ A Llats ullaieisf 1€ 8 aAldlH € (Rauot 1Yot oot 2 tcll
Aol deue &t 8 ¥ UL U oiss] s0g sl § sell atye (Uoelc) uucel]l RO ulBeux (AuGeYe)
419 dl UUQ ANN il Guellol 53 wlsel (A voticlg usa Ul UsCHI [£lé1s ultleol Hcdld alclHat
QY Avissizl €2(ReUlot o3ylodt 3ot Ll MSIEN el S2clHl ANN ol eildd @iRs QR it secuxi
] &

All3U AE: wS3Reuct 32ct Aeas (ANN), Lléls ulewl, alsas2e Qe «2l
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Yrcll<sil:

ANN A As YslRell atya ol A QL B ¥ Boll sl 8RDA B2y Ancll asia
B. Rats yRlewl stisu slaclloll [@Asi U 3ad 8. i slacll wWidlRs, HaludlRs,
Acdotddl, veauustaila, lulcds, ellalads, Hotddlale]l adR 8l b B. u Usl decus
slalcll AUdd 3eclls Sotyed WA Aol HelaRl asl & [@Asuicll s 8. FH ¥ S uR
Auiclle] slatcal L slactall [@Asid [Aedet, Hsla, UlQUNgl ol Salyaoll Hslcyl Ul
[@Qsutcll asia B. 3 sRcMl WAA Sotye US| 3ecls Solye s uleieuellzla usyl
Al olell AR WoA F2Als FotyeH ABllal sl UrA§AH Hoccloll ¢Sl e B, ¥
oty yewuellllell sl Hocctoll ¢Mst e & Aol A 53l As A QA
(function) olollcll sl B ¥ Foll Sl ylaweuelRAa %33 slacllal uUuRsRS I 2lwcll
Asl2A. wl Ysike] ABA (QQA wWavael @ets yllewHi ANN ol Gualol s2cllell
Aot ctotl A3 st 8. Yrdd Us0UHT ANN &8l il YsiRell [@QRas{l 23Ul el uAl

gcllHl Ll ®.

UOUG UAA weAR{l wr{leu:

ANN oll GUAL SIAHL Aol ANHL ¥ USSR0] UofHlat 531 Aol BEAUHL U 8l
B U vl % AeelHl Aol Gualol [QaudlAt Aei@ls 2ottt AR WAL USSR AHY AM
AR sl M2 UL U @& B (Figueiredo, 2019). SI& YlBal HRell Sotyed otssl s3la

WGyl WoUEl scll M2 ANN otl GUAL 3\ UL d2clls WeAdl oA e2ldd 8.

1) Marques et al., (2015) W Wdlloll weA [QanelRAotl eldraudell tuiasll wougl
sAML YA A2aboll GUAL eMalet AR 5 ANN coledl 95% vecll ale
AUl 53 a3 8.

2) Hussain (2019) Wcllell @Al “Using machine learning to predict student difficulties
from learning session data’ Ml 20t ¥ WQURUM sl ANN R AssuSYds
UREUH A B, AL AR Hud dg [BBect (Aget slial AsUR gAR2et
(QeaullzAa usaltdl deldd Yyl 2idlell elfdrrcuell sl .

3) Musso (2013) ol ¥ s AR ‘Predicting general academic performance and
identifying the differential contribution of participating variables using artificial neural
networks” Hi Aullal estelall Ho?f ¥ 2lel Usleti Al 103t (QeullA6{l 20w sl 100%

ARAL USA el AR Ay W3t 87% Bl WssAe Yl SRl 2% od. w GuRid
ANN sl AR ARl @QRQu sauxllell U dnaal M2 %331 alzu ues
ol MBAl ugl Y3l wisaumi el scll. i AeARGA WRRUH 3N Ass ai@ls
gulletel [QAu sail R AR AAA dREle{l S8 Wss AUURA Wl asta B.
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Aottell dauas veatlel Yl UR HetH UUR 5l Aol aw udctsdl 531 astal
8, dAuer ARy Ae@s satillell WA e 2utet WUR sl UReoledl 20w ueL Uue
A B,

4) Musso (2020) A Uldllell AU ‘Predicting key educational outcomes in academic
trajectories: a machine-learning approach’ 20t] ¥ (AlAu dat@Qs [AsuRet
Ao((520HL URURDLA UG(ABN A A(@o1HA 5l ANN el Hellot Allol w(@ ol
GURIDL Yol AUUSIRS Kol HA B,

5) Borhani, Kurosh (2023) g€l ‘An artificial neural network for exploring the
relationship between learning activities and student’s performance.” [Ad2 UR sclM
UAA W WeAUHL Blal Hoef ¥ adluis s3], Aleloll ojatelrl, Aol calluvilet €Al
Ul Yslietdl Ball SotyaH sll QLY URRUH Yltd s3] sl 8.

UM, CUAS AW AUARAA AU Yt sal U2 Solye UA{l Wau sal
ANN ofl AUABRSAL A 52 B. [Qlats yRletgl et 8RB cAcdat Yt sl M2 %33
oty uoll BN sl ANN ofl o5t 2 18l [QuREU 5c B.
AUBERAA A A2 s (ANN):

AYUH ANN 9 B A AU %331 B, ANN Wallell AsH 3} M Ao UAA B, L

A Asollost A BSIAA sl Acll Aol R A B, >R WUA 818 AlssA wUBaYye

Yl sl Hid(lA ¢l uR A Hizell %33 gotyad vl %330 olal 8. B ¥, ylRlateuel

56 alldls Altsts] Ao Feddat 52 A AABA wGaye 8l Al Aol Jell oty AUl

33| wal? UL USR S8 AUWE A wBeye Ancall Hizell %331 8oty vl As W3t

Blaj sRcUHl ANN ofl o5t Aol wals oA LAl B. A 81 Yttt R w4oudl

sAHL UQL HEEIU Al B, AU QA Sl ¥ wtarat gHlet Holy Ul oPst

e B, el ANN ofl @ets uleigl oRst uresal 12 ol Aol Bl Acelell Ames Snatcll

%331 8.

(1) oylodt (Acttslrl: 1oLy Bl AdicdAtell stlug@ Aot Al waell AsH Aed 3
Aot URYl UM% AU © (Squire, 2008). Hioicl MUl ¥A BAs ActiSMell Ul
ol Aofl 2uglA — 1 1 e2lAct B. wl AU éA [Qullcdg (dendrite) Sotye d3¥ ad
8. Jolye Ul & As AANURS YBAL 6121 Qg duol (electric impulse) Gzl Ul
8. L WAL Rluilcdqell slustal dRs WL A . A Weldd (axon) USA Acllod dRS
o2 Bl B, ul Ylsal P2t AU (synapses) W §A Uloll ofAotatl [Qullcdqui
Qg ol Qe 52 & AeA 3 AAULIHe aGeYe doll WA ASIAA Ao M2
golye oal 8. Al A Yo AAUWUA cldAlcRRHI Sotye RNA B el Aell UR
YBal s aGeye dalrk 52 B. L AGB2Y2 A Uloll Aol UR Folye ol B,
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Hogotl L oRortell stlugld ANN il 50U Aol slelugld HZell HUUR U B,
AU AURGBRAA Aol AMAA WA B ¥ B Udlotl AsH A ad .

UISA-1: ¥As AcUSIN (4l2Q-10 (Asuat WA Y5, GSEB)

(2) 12l (Layers): YURBZRAA A 5M0lg A dNscFA A olollcfldl D2 ANN
daR 52 8. 518 As dRUL Alrlloll AvUMl YA 88 AB B, oYRAoell L Avall
Aol 3601 ¥ GlLoLcdoll AFEAA UR WHUR AW B, AgQ — 2 Hl eallcal waguR
ANN Hi Ao A Setye, alleld Aol wBeye R Blal UA 8.

lela

teiye
wiGayz

UI5(A - 2 wlP3ElUct oyoct AeaSHi 286 212l (Burnett, 2006)

(3) %1stell (Connections): A As ARHI ol ARHL AUIARASIQN UAA B. €35
S51QL Wclloll CURES URIA B ¥ B A5 of3Aotoll ollot oYAot URell UUR RuiRd 52 B.
BU-BH HIRBA A5 YAotmiell ollost AotHl st & Ax-AH Howey A HRA @Y
aAuRal atlR uid s 8. w YBale] uReuM Aed oflest 2R Hidq] wBaye.

4) Adlwon (Synapsis): BAs AASNHL AAULIH A S el Al 58l & 3 @
AN QuitcdgHiel SluslaHl deS oscllo] Aetel clolld 8. AR ANN Hi AU
A5 YsRell MRS B ¥ B A5 el AcSIa oflost Aol AAsI AU A3 B, 2l
51l 32¢] HAG A B A Aol AURASHERUA UUR otsSl U B,

(5) Atatelot: BAs AASINNHL S FosHl AUt AHIQL WA B, AHL ¥ SIMFos AAN
UR YBal sralldl MEE 53 B, doll WHUR dAR UAA (AgdAdN Uelcdld (axon) €IRU
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Uglotl AcsIMHl YuRel W 8. L [Qgdiaol B2l dld Aeq et ay Heold.
ANN Hi vt12let HI2 YlAYARWL (backpropagation) YJEeloll GUA0L scUHL A B,
UL YYEAHL QA AASN a adl HUAHT 23 et 3 ULl 8RDA Ul ardlds
UIB2Y2 A RJCAL dglclclol AR $RIR AL AUA B, Al 312 SolyeHi sRaM
UA B, olololl Folyzal ULl AtlR UR(S YR Sotye 9 scllHl A 8. GELEWL
a3y, sl (Fotye-1) ol R aeoll stlugld adstacudl 8B uReux
Qe Y23cll Glell adl da A 3°D AR et uRdd @8l (Satye — 2) % 53la
Uscll Y3cll £ 530al 8RB U dRAASs WiBeYe cl2oll AE B sAUHL WA B,
(6) alsasew [QQa (Activation Function): ¥Qs AcSINHL AAoNeAl fladl HedH 8l
AR A5\l (AgdANA €2 AUBAsNL £20A B, WeA ¥ 51¢F WA AAL Ylicd &l
3 Boylell AAUSN ld [@Qgdaon Vel s AR Aal ABASWL & 8. ANN Al
UBaus QAU WA ¥ oullds QR dar sadl WA §. L HIR Sotye Aa
wBayeoll QAR scUHl AUA B, AR S Solye MR Aals wBaye Aeld da
U AUUA Al 5165 As AssA wiBeye Yol HallR d 59 slat R Alsas:wl (ARl
GUAOL sRellHl AUA B, 8RB ABaY2 Uttt sall M2 Avaloitt HEAl Yl wsai
WA B. 8RB ABaye Anaal U2 AgA Satyeal allell-olloll YslAl (tasks) Ui adll
ol el Ml WA B. GELSAL AR}, Hoccloll Y1 UR tllol Blohcl sall M2 oll§ UR 2o
ool (ot Ay cluRall Hizoll dlella 2uucudl 2l 8t A A @A sell 2 &
U AR URL Sl Heccloll Hal A B R 9ot As cltuRal H2 L (AR ABA wal
8. ollelct R Folye Ui Satye NNA B Aol AURLS aissl s30al Aal WdLNetl AR
Yl USUB 8. et Az aldal il A Yoty YA WSlal cdlella ducsl 4 8.
GURAscl AALoll WLUR ANN oil call oA Yol gallcl asa.
1) A Acdisla seuA @lo] wsalHl uldd oulllds 3a 8.
2) Aul Asollost WA ASIAA $AH AU dAHH WEARA s 12 {EL vl ewdl
as.
3) AcSHL AARA R A yaed A AcdisNl cAotl ARG sl sl B.
4) Asiel sl Seiye Roeted Ua Aofl U A0t CURAS ULDLO dl B,
5) A AAA WRAA R euRAsML %33 351 53l AU, Yol: 3([A Al
AHLoAls0 Bl Ul uRAd B,
6) & As AdSN 818 WssU WEA v otell, Ud M AcsIWle] AYscl cclat
Al oulas bt eella B.
< ANN Hi a3 QR QAuieeld ulsau:
ANN i (52 Q2 Ul Al Udetl AEL FASs RAotMl 58 A st i & A

AW, o Aoll 215(A-3 Ul A ASIA B ¥ A AQL Aot X, Y WA Z UM AUAA 8.
A Yot X WA Y oot Z A Retct Y3 WSl 26U B. Al X A Y A oYRet Z ol Soly2U YL
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ULSallR oot 58l st WA ¥ Z A X Wal Y ofotoll wB2Ye Anddl ofAot ¢l il
UMY ARl Aot Z A RJRAot X A Y ofAot dAR$A HAAl AU Sotyeal 1= X*A +
Y*B 3} ealcl astal w8l A Bl B A U2 oot X Wl Y AR5l oot Z ol HAcll
gotyeoll dlddl 8. ML %cli YAt Z WA ANAA SotY2Uatl WUUR WB2Y2 O dAR 53
8. ul wB2Ye 0 = f(1) 3} g2l astaL, w2l 13 Aot X WA Y oll viAM Solye 8. i,
UMY Yl tauetyds el AUA Al SEURL Yot WA Sotye Yltd 52 8 dues wBaye
dauR 52 8. dauR Ul AGeYe A Sotye WA doll dlolctl UR AUUR AW B,

el
kE_x A
"(F;H\l:} 0
o5d

I.
..

(v B

N

(ULSlA— 3 : A5 Acusiyxi acdl ulsew

Az @A @iy A ANN ol yuat ylsaw 8. Al @QAa Rulg eRast Saye
Ral Feclls oty Ul 8RB wBeye Yol uslAcHl A 8. B atyad A
Hoccloll LN AU Aal AR GURES UMl AUA B, Al (AR Ned As A wlsaL 3
Bl 518 UssU }E2Y2 Anclal HIZ ASSH AURLS ULl Botyu JUAHL AA B, Al
QB e 5l awa yel-el Sotye YA WSlal A e350ll dladl Aed ¥ ewRis AullRd
SCUML AUA B, %32 USA Sty AU 3812 3ol AlssA G2y Yull uslucuMi WA 8. ¥
gotyed dd AssA Beye Yol UAs1Rs A uslAl asia B dal uie s Az (QAA
AUAHL WA B. usa @B [uivel yBa oAl sl — 4 wal Aol 2UR WAA

AGSSIRA glRL AHY AU B. ol g9lcal Yo A R URldd AE ANN dgA d,

};| HiRLE
W,
X, W,
BelYFU = X 4 Y
W, =
X, W, wifzyz
X: Qﬂua?ﬁ[hckpmpagaﬁnni ]

U5l 4 ANN Hi alse Qe RuleA] ulsau
]
o Xy, Xy, X5, Xy, Xs Sty vl Y 21B2y2
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o Wi, W, Wi, Wy, Ws alajsA 8oty X, X, Xs, Xy, Xs Selyeoll oS
- goye AR X, Xy, X, Xy ol X5 Bl wals Boiy2y AUHL wUA B,
- Xy, Xo, Xs, Xy el Xs Sotye Hie Redal adlow yHHl Jledl Y3l wsand
ulA B,
- AU €RS Fotye HIR AGRDs A Ris Wy, Wy, Wi, W, el W atssl
SCAUHL AUA O,

- URGUE BolyU WA doll RIS WU UGS (AR olottatctHi w1 8.
Y = X1W1 + X2W2 + X3W3 + X4W4 + X5W5 +B

Y:ZXLWL-'-B

- ol GRSl AR Yot Uclloll AROUHL MBaYe o of ARA A HE
A5 (QRAUT ciaud Ay B GARAM wA B,

- U HURcl Yt A AM-AH GURISHL 38R scUMl wA B,

- ARLARIES YRldA Sotye 8RO wBaye W 8.

- YRL WS AT AL WY Botyed Usl sall Solye 8RB wBaye Yl ces asam
Rlest WA B A [AURA 531 Aol @URLS olssl sReUMl wA B,

- @ otye 8RBDA uBaYe Yl A welHl cllR $ION AU Aol A1 Ylsalell Yut
otye ¥ WauclHl WA 8.

- B Fotye R AGBaY2 Yl uSUAML AU Bulel 52 B AHl 33| 38 s3la
Aoll UARBRE AL Yol: USIUAUHT AA B, (YAYAWQ)

GURS clolcdal A5 GELSRWL glRl AHYA. YRl 3 yRlawudRAA ANN a8l ust

Y@l Yau slatcad vldold “usul Ysl’ wondl luiag 8. ul 1R gaty2d 3l dulle(l
AHEL “USUL YsUall e U Aotl Bals GEISAN % SACAUHL A B, %R yldawauell “usul
Y’ 3 vl A B UR Aal AL YsiRall Ysl Aauidl dd 8 ¥ o8l A Astual M2 Aol
UHY As UGl As Ysll 7 s30A USUL Ysal o] sdclHl AU 8. ol uldewuels
ANN “Ustl yst AoclHl ot 82l ulQudRQl (backpropagation) YGesll Hegell
BolyUHL 3812 scHL A B, ¥ UsRall st yRlaguallal eetell usul yust coll 3 uel
YsRell Yt “usl Yst dlall dl dsl ol of asell dall Yslloll elRis dudlal Yot: o33l
gotyed YA wWsclHl A B, Al ylbal @l Yol ug Avadl WA & ¥ ol ytll

yRletauello] ANN 09Ul 20l ¢t WA “Uusell ysl'a ol o,

@ets uletui ANN ol GURloL Mi2e] GELERQL:
Qets yRewl eael yQeweudRA uaslQu slaclla sxold 52 B. €35 slacua

Socal M2 32cls Woddcl Sotye d31d AUUAM AUQA B, UAH] WA Bojeidlotl ogelal
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UUR ANN Bcold uBa QB et s3] asta 8. oA stul. st yau wtaust slact

Sl M2 ANN ol GUR0L Hiea] GELERQL AU B.

B auRis
51, ul, st Alacuedl ailds uuy KI W,
5L UL st ikl Redld wis | X, “\-\
wileonella dauz sbe ws w %
B2 sl M2 WeHl Wb |y J Y
ol wideda 3 —
W
ulenell a2 ws il Wl ,/4/”/1/
she ualadl | Xy W
s wiBzyz
ylElseala urvarsl s
WA= Xs
Qmuﬂ!m{hackprnpaﬁtiuni

UISA- 5 : 5L UL SlelcaA HS ANN il Guelol

GuRell wus(A - 5 Ul AE AstA B 3 wBaye d33 yRlateuelli stul. sial slaca
[AsRd scloll 3 R’A B.

- LR Betyed R1E UL Aol X, X, Xa, X, 3ol Xs €20Ad 8. (WA A allug
%331 & ¥ wl WA oty U BELERQL AU B, Al GURNct UL ollost Betyed Ul
REFERN

- AUl Rl Q2Anel €A of Slaiell €38 Baty2all GRS BafsA W, W,
Wi, Wy 3l Ws e2lddt 8. ul elRls wtaus Wdlell wojeicdloll qUUR [AulRd
53 A¥ B, BU 3, Fotye Xs (YRlaulla auaiii waddt YAuwg) aurR
ULl ARUE A Al Aol cellR etRis Ul st ®.

- RURGIE L M2 oldlow YHIRHL HUB L AR scuHl 1A 8. WA GELsWQUML
ol Aol A WRA ARt ueS a3 B.

1) ylleuellRAs wu M2 ool AeS Al UM AAA WA Boty2 USL
sll Pty AR UU/S1RE LD el Al HIR A A YPuRe s3la.

2) yRlewudAR sl Solye dAull AR A Al HIZ A 3 YWl s3a A
gotyeHi 33| $51A s30a Aoll MRS ALl Yot: UsIUQ( 53,

3) Rlats YRSl uid setye USl sall Sotyeall Gullol sl awd yRleeuel
dRgell AR YlQurR Hell Aoll ol s3la.

- U MRl Rrendl adlal win U8l sl oty Jecl uuRsRs B A Adla A
£3501 10 GURAS WIUCUHL HULA 8. L AGSy A3MAHT AU HL HUAA MRASIHL
33| $%12 sclMl AA B,
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- B Fotye 8RB ABay2 Yl uSUAML AN Bulel 52 B AHl 33| 38 s3la
Aoll WUBBIREAL Yot: USIRAUAHL WA 8. 32 USA dal g2 53al ol oy Ul
G asta 8. (wlayw)
- ERS Sotye UR dirdlAs RISl Uit Ug ol olle dlfAH Mot U uBA
(A8 olotlatatHl A B. Y = X, W, + X, W, + XsWs + X, W, + XsWs +B
- A5 aud UG (@B daur sal olte Al Rlats yldletal e2uet Gulol scedll
sLUL. st2lo] Ulell AUAR1Rs A wdl st 8. U ¥, Blats yldlatsal A clcoll
VA % B 5 Poye X, oll elRis auR slatell adluisHl deal awr qxa wdl
s AR L oty el AR Agjetcl YR Ul st
GuRell Aa 88 As slacua ude 530 A llwaal Mol %33 U Hecloll Bolya U
atssl 531 asla B, Al BolyeA As scll AUR 88 Ad B, UAE s Botyazd Ul Jeclls
Solye 8RB G2y Yl uslAcHl Heccloll ¢lst (A B, Alcl Boty2Aall RS aAUlR
Al B, o el Setye Waull Acttil A Al HAR A BE2Y2 UL A ASAAYCLS
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Abstract

In the rapidly evolving educational landscape, the integration of digital technologies
into teaching has become both a necessity and a catalyst for innovation. The
National Education Policy (NEP) 2020 emphasizes the infusion of technology in
education, advocating for learner-centric pedagogies and the promotion of
creativity, critical thinking, and digital literacy. Digital storytelling, a method that
blends narrative with multimedia tools, has emerged as a powerful instructional
approach aligned with NEP 2020’s vision. This chapter explores the concept of
digital storytelling, its theoretical foundations, pedagogical significance,
technological integration, and its impact on teaching and learning. It further
presents real-life case studies and provides a roadmap for its effective
implementation in Indian classrooms, fostering holistic and experiential learning.
Keywords: Digital Storytelling, Educational Technology, NEP 2020, Pedagogical

Innovation, Student Engagement

Introduction

The 21st-century classroom has undergone a transformative shift with the advent of
technology, reshaping the way knowledge is created, delivered, and consumed. As the
traditional lecture-based methods give way to more engaging and interactive
pedagogies, digital storytelling has surfaced as a versatile educational tool. It
combines the ancient art of storytelling with modern multimedia elements such as
images, videos, sound, and text, allowing students and teachers to create compelling
narratives that support learning objectives (Robin, 2008).

The National Education Policy (NEP) 2020 provides a robust framework for the

integration of technology into the Indian education system. It envisions an education
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system rooted in Indian values while being responsive to the demands of the digital
age (Government of India, 2020). One of its significant mandates is to promote the
use of technology in teaching and learning processes. In this context, digital
storytelling offers a learner-centered approach that aligns with NEP 2020’s goals of
fostering critical thinking, creativity, communication, and collaboration.
Concept of Digital Storytelling
Digital storytelling refers to the practice of using digital tools to tell stories. These
stories may be personal narratives, historical accounts, reflections, or explanations of
academic concepts. Digital storytelling allows for the integration of various media
elements including text, graphics, audio, video, and animation, making it an engaging
mode of communication (Lambert, 2013).
The key components of a digital story typically include a clear purpose, emotional
content, a strong voice, and a coherent structure. According to Robin (2006), digital
stories usually range between two to five minutes and are designed to convey
meaningful messages in an impactful manner. Unlike traditional storytelling, digital
storytelling engages multiple senses and offers opportunities for learners to develop
digital fluency and multimodal literacy.
Digital storytelling can be categorized into:

1. Personal narratives — sharing personal experiences or family histories

2. Informative stories — explaining a process or academic concept

3. Historical stories — retelling historical events with multimedia support

4

Reflective stories — focusing on learning experiences and insights

Theoretical Framework

Digital storytelling is rooted in several educational theories that advocate active
learning and student engagement. Constructivist theories, particularly those advanced
by Piaget and Vygotsky, suggest that learners construct knowledge through
experiences and reflection. Digital storytelling, by requiring students to research,
write, and produce multimedia content, encourages this construction of knowledge
(Jonassen, 1999).

Vygotsky’s (1978) social constructivism emphasizes the importance of social
interaction in learning. When students collaborate on digital storytelling projects, they
negotiate meaning, share perspectives, and co-construct narratives. Moreover,
Howard Gardner’s theory of multiple intelligences (1983) supports the use of digital
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storytelling, as it taps into linguistic, visual-spatial, musical, and interpersonal
intelligences.
Pedagogical Approaches to Digital Storytelling
Integrating digital storytelling into pedagogy involves more than just using
technology; it requires thoughtful instructional design. Key pedagogical approaches
include:
1. Project-Based Learning (PBL): Digital storytelling is inherently project-
based, enabling students to engage in sustained inquiry and problem-solving.
2. Inquiry-Based Learning: Students investigate topics, gather information, and
synthesize content into a coherent story.
3. Reflective Practice: Teachers and students reflect on experiences, turning
them into narrative forms that promote deeper understanding.
4. Flipped Classroom: Teachers can use digital stories as pre-class resources,
freeing up classroom time for discussion and analysis.
5. Differentiated Instruction: Digital storytelling allows for personalization,
enabling students of varying abilities to express themselves creatively.
Technological Integration in Digital Storytelling
Effective implementation of digital storytelling requires access to technology and
appropriate tools. With the increasing availability of digital devices and internet
connectivity, especially in urban Indian classrooms, the potential for integrating such
tools has grown.
Common Tools Used:
e Video Editing Software: Windows Movie Maker, iMovie, Adobe Premiere
o Presentation Tools: Microsoft PowerPoint, Prezi
o Digital Story Platforms: Storybird, Book Creator, Adobe Spark
e Audio Tools: Audacity, GarageBand
Steps in Creating a Digital Story:
1. Identifying the topic or theme
2. Researching and scripting the story
3. Gathering and organizing multimedia elements
4. Creating the digital story using software tools
5

Sharing and reflecting on the story
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The NEP 2020 encourages digital literacy and promotes platforms like DIKSHA and
e-Pathshala which can serve as repositories for digital stories created by students and
teachers (Government of India, 2020).

Impact on Learning Qutcomes

Research has shown that digital storytelling enhances student engagement,
motivation, and retention of information. According to Sadik (2008), students
involved in digital storytelling projects demonstrate improved communication skills,
better understanding of content, and higher-order thinking skills.

Benefits Include:

o Enhanced creativity and expression

e Development of research and organizational skills

o Strengthened technological and digital literacy

o Improved collaboration and teamwork

e Increased student autonomy and motivation

A study by Yang and Wu (2012) indicated that students who engaged in digital
storytelling performed better in critical thinking and language proficiency assessments
compared to those in traditional classrooms.

Challenges and Recommendations Challenges and Recommendations
Challenges:

1. Digital Divide: Many schools, especially in rural and underprivileged areas,
lack the necessary infrastructure, including internet access, multimedia
devices, and digital literacy among teachers and students.

2. Teacher Preparedness: Teachers often lack the training and confidence to
implement digital storytelling effectively. Many are unfamiliar with digital
tools or are hesitant to deviate from traditional pedagogies.

3. Curriculum Constraints: The existing curriculum is often rigid and
overloaded, leaving little room for creative and time-intensive approaches like
digital storytelling.

4. Assessment Challenges: Traditional assessment methods do not always
capture the learning outcomes of digital storytelling, such as creativity,
collaboration, and digital fluency.

5. Language and Accessibility Barriers: Digital storytelling resources and tools
are often in English, limiting their usability among regional language speakers
and differently-abled learners.
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Recommendations:

1. Infrastructure Development: Government and private partnerships should
work towards improving digital infrastructure, especially in rural and
underserved areas. Equipping classrooms with multimedia devices and reliable
internet is essential.

2. Teacher Training: Professional development programs focusing on digital
pedagogy and storytelling tools must be made mandatory in pre-service and
in-service teacher training curricula.

3. Curriculum Integration: Education boards should integrate digital
storytelling into subject syllabi and offer flexible modules that accommodate
innovative teaching methods.

4. Innovative Assessment Models: Develop rubrics and alternative assessment
tools to evaluate digital storytelling projects. This can include peer reviews,
reflective journals, and portfolio assessments.

5. Multilingual and Inclusive Tools: Encourage the development of digital
storytelling tools in regional languages and accessible formats to ensure
inclusivity.

6. Community and Parental Engagement: Engage parents and local
communities in digital storytelling projects to create culturally relevant
narratives and reinforce community values.

Conclusion

Digital storytelling stands at the intersection of technology, pedagogy, and creativity.
As India embraces the vision of NEP 2020, integrating digital storytelling in teaching
practices offers a pathway to foster deeper learning, digital competence, and 21st-
century skills. By empowering students to become creators of content, not just
consumers, we move closer to realizing an education system that is inclusive,
innovative, and future-ready.
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Abstract

In the rapidly evolving landscape of education, the role of teachers is undergoing a profound
transformation. This chapter explores the essential competencies required for 2lst-century
educators to navigate the complexities of modern classrooms and prepare learners for a
dynamic, interconnected world. It examines five core domains of teacher competencies:
pedagogical knowledge, technological proficiency, cultural competence, collaboration and
communication skills, and emotional intelligence. Each domain is analyzed in depth,
emphasizing its relevance in fostering inclusive and effective learning environments.The
chapter highlights challenges such as access to resources, resistance to change, and the need
for systemic support. It proposes strategies for developing these competencies, including
targeted professional development, mentorship programs, and integration of these skills into
teacher preparation curricula. Real-world examples illustrate successful implementations of
these strategies in diverse educational contexts, offering actionable insights for policymakers,

educators, and institutions.

Emerging trends such as artificial intelligence, global citizenship education, and personalized
learning are discussed, shedding light on future directions for teacher preparation. The chapter
concludes with a call for collaborative efforts among stakeholders to prioritize and sustain the
development of these competencies, ensuring that teachers are equipped to inspire and lead the
next generation. By addressing the multifaceted demands of contemporary education, this work

contributes to the ongoing discourse on redefining teacher excellence in the 2 Ist century.

Key Words : Competencies, Artificial Intelligence, Global Citizenship Education,

Personalized Learning

Introduction
The 21st century is characterized by rapid advancements in technology, shifting
global dynamics, and evolving societal needs. In this context, education must prepare

students to thrive in an unpredictable and interconnected world (Darling-Hammond et
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al., 2020). Central to this mission is the role of teachers, whose responsibilities now
extend beyond delivering content knowledge to fostering critical thinking, creativity,
collaboration, and empathy among learners. This shift necessitates a reimagining of
teacher competencies, emphasizing adaptability and holistic development.
Historically, the teaching profession has been viewed as a knowledge-centric role,
where expertise in specific subject areas was paramount. However, the challenges of
the 21st century, including globalization, climate change, and rapid technological
evolution, demand a broader set of skills. Teachers are now expected to cultivate not
only academic knowledge but also the soft skills necessary for students to navigate a
complex world.This chapter outlines the competencies essential for teachers to
succeed in this evolving paradigm. It begins with an exploration of five core domains:
pedagogical knowledge, technological proficiency, cultural competence, collaboration
and communication skills, and emotional intelligence. These domains collectively
encapsulate the skills, attitudes, and knowledge teachers need to address diverse
student needs and promote equitable learning outcomes.

Subsequent sections address the challenges teachers face in acquiring and applying
these competencies, followed by strategies for effective teacher training and
development. Case studies illustrate practical applications, while the discussion on
future trends highlights the ongoing evolution of the teaching profession. This
comprehensive examination aims to equip educators, policymakers, and institutions
with a roadmap for fostering teacher excellence in the 21st century.

Core Competencies for 21st-Century Teachers

1. Pedagogical Knowledge

Pedagogical knowledge is the cornerstone of effective teaching, encapsulating the
theories, principles, and methodologies that inform instructional practices. In the 21st
century, traditional pedagogical approaches are being supplemented by innovative
frameworks designed to promote critical thinking, problem-solving, and creativity.
Teachers are no longer mere disseminators of knowledge but facilitators of active
learning environments.

2. Student-Centered Learning Approaches

Student-centered learning has become a hallmark of 21st-century pedagogy. It
emphasizes active participation, where students engage in discussions, projects, and
problem-solving activities rather than passively receiving information. Inquiry-based
learning, a key component of student-centered approaches, encourages students to ask
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questions and explore topics through research and experimentation (Meyer et al.,
2014). Teachers must skillfully scaffold learning experiences to align with students'
developmental stages and individual interests.
3. Differentiated Instruction
Another critical aspect of pedagogical knowledge is the ability to implement
differentiated instruction. Teachers must adapt their strategies to accommodate
diverse learning styles, abilities, and cultural backgrounds. For example, visual
learners may benefit from graphic organizers and videos, while kinesthetic learners
might thrive in hands-on activities. Universal Design for Learning (UDL) frameworks
provide a structured approach for creating inclusive classrooms that cater to all
learners.
4. Assessment Literacy
Effective teaching also requires robust assessment literacy. Teachers must design
formative and summative assessments that accurately measure learning outcomes
while providing actionable feedback. Assessment tools, such as rubrics and digital
platforms, allow teachers to track student progress and identify areas requiring
intervention. Moreover, data-driven decision-making has become integral to modern
pedagogy, empowering educators to refine their strategies based on empirical
evidence.
5. Interdisciplinary and Real-World Applications
Interdisciplinary approaches connect learning to real-world contexts, making
education relevant and engaging for students. For instance, a project on climate
change can integrate science, geography, and language arts, encouraging students to
analyze data, propose solutions, and present their findings. By bridging academic
disciplines, teachers help students develop transferable skills essential for the 21st
century.
6. Challenges and Professional Development
While pedagogical knowledge is foundational, its application is not without
challenges. Teachers often face constraints such as large class sizes, limited resources,
and rigid curricula that hinder the implementation of innovative practices.
Professional development programs play a crucial role in addressing these challenges,
offering teachers opportunities to learn and refine their pedagogical skills. Peer
mentoring, workshops, and online courses are valuable avenues for continuous
growth.

132



Teacher Education @ 2030

Pedagogical knowledge in the 2Ist century extends beyond content delivery. It
encompasses the ability to create inclusive, engaging, and adaptive learning
environments that foster critical thinking and holistic development.

Technological Proficiency

Technology has revolutionized education, transforming how teachers deliver content
and engage with students. In the digital age, technological proficiency is no longer
optional; it is a core competency that enables educators to integrate innovative tools
and methods into their teaching.

1. Digital Literacy and Tools

Digital literacy encompasses the ability to use, evaluate, and create digital content
responsibly. Teachers must be adept at using tools such as learning management
systems (LMS), virtual classrooms, and interactive applications to enhance
instruction. Platforms like Google Classroom, Microsoft Teams, and Kahoot enable
collaborative and interactive learning experiences.

2. Blended and Hybrid Learning Models

Blended learning combines traditional classroom instruction with online components,
offering flexibility and personalization. Teachers must design lessons that effectively
integrate in-person and digital elements, ensuring a seamless learning experience.
During the COVID-19 pandemic, hybrid models became a necessity, underscoring the
importance of teacher proficiency in managing virtual platforms and tools (OECD,
2019).

3. Digital Citizenship

An often-overlooked aspect of technological proficiency is fostering digital
citizenship among students. Teachers play a critical role in guiding students on
responsible technology use, addressing issues such as cyberbullying, data privacy, and
ethical behavior online. This includes teaching students to evaluate information
critically, a skill essential in combating misinformation.

4. Professional Development in Technology

Ongoing professional development is crucial for teachers to stay abreast of
technological advancements. Workshops, certification programs, and peer learning
networks provide opportunities to explore emerging tools and pedagogical strategies.
For instance, training in artificial intelligence (AI) and virtual reality (VR) can

prepare teachers to create immersive learning environments.
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5. Challenges in Technology Integration

Despite its potential, technology integration in education is not without challenges.
Inequities in access to devices and internet connectivity create a digital divide,
disproportionately affecting marginalized communities. Teachers also face time
constraints and steep learning curves when adopting new technologies. Institutional
support, such as providing infrastructure and training, is vital for overcoming these
barriers.

Hence, technological proficiency empowers teachers to harness the potential of digital
tools, creating dynamic and inclusive learning environments. By embracing
technology, educators can prepare students for a future defined by innovation and
connectivity.

Collaboration and Communication Skills

In the 21st century, teaching is no longer an isolated activity conducted behind closed
classroom doors. Instead, it is a dynamic and collaborative profession that requires
teachers to work effectively with colleagues, parents, community stakeholders, and
students. Collaboration and communication are essential skills that empower teachers
to create supportive learning environments, share innovative practices, and foster
meaningful relationships. These competencies are critical not only for teaching but
also for the broader goals of improving school culture and advancing educational
equity (Hargreaves & Fullan, 2012).

1. The Importance of Collaboration in Education

Collaboration among teachers and other stakeholders is essential for addressing the
multifaceted challenges of modern education. Effective collaboration allows
educators to:

e Share Knowledge and Expertise: Teachers can learn from one another by
sharing best practices, resources, and strategies. Professional learning
communities (PLCs), for example, encourage educators to collaborate on
lesson planning, assessment design, and problem-solving.

e Foster Consistency and Alignment: Collaboration ensures that instructional
approaches are aligned across grade levels and subjects, creating a more
coherent learning experience for students. For instance, cross-curricular
projects require teachers from different disciplines to work together to design

interconnected lessons.
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Support Diverse Learners: Teachers can collaborate with special education
staff, counselors, and language specialists to develop individualized support
plans for students with diverse needs. This team-based approach helps ensure
that all students have equitable access to high-quality education.

Drive Innovation: Collaborative environments encourage creativity and
experimentation. Teachers who work together are more likely to adopt
innovative practices, such as integrating technology into the classroom or
developing project-based learning activities.

Build School Community: Collaboration fosters a sense of shared
responsibility and purpose among staff members, creating a positive school
culture. This culture benefits students, who are more likely to thrive in

environments where adults model teamwork and mutual respect.

2. The Role of Communication in Teaching

Communication is a cornerstone of effective teaching and collaboration. Teachers

must be able to convey ideas clearly, listen actively, and adapt their communication

style to different audiences. Strong communication skills are essential in several key

arcas:

Classroom Management: Effective communication helps teachers establish
expectations, provide feedback, and resolve conflicts. Clear instructions and
positive reinforcement contribute to a well-managed classroom environment.
Parent-Teacher Relationships: Building partnerships with parents is critical for
supporting student success. Teachers must communicate regularly and
transparently with families, using tools such as newsletters, parent-teacher
conferences, and digital platforms.

Collaboration with Colleagues: Communication is the foundation of successful
collaboration among teachers. Open and respectful dialogue fosters trust and
ensures that ideas are shared and implemented effectively.

Advocacy for Students: Teachers often serve as advocates for their students,
communicating their needs to administrators, policymakers, and community
stakeholders. This role requires persuasive communication skills and the
ability to articulate the importance of equity and inclusion.

Student Engagement: Engaging students in meaningful discussions,

encouraging their participation, and providing constructive feedback are all
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aspects of effective teacher-student communication. These skills help build

relationships and promote a positive learning environment.

3. Collaboration Models in Education

Various models of collaboration have emerged as effective frameworks for fostering

teamwork among educators and stakeholders. These include:

Professional Learning Communities (PLCs): PLCs are structured groups of
educators who meet regularly to discuss student progress, share resources, and
plan instruction. Research shows that PLCs improve teacher efficacy and
student outcomes by promoting reflective practice and collective problem-
solving (DuFour et al., 2016).

Co-Teaching: In co-teaching models, two or more educators share
responsibility for planning, delivering, and assessing instruction. This
approach is particularly effective in inclusive classrooms, where general
education and special education teachers collaborate to meet the needs of all
learners.

Interdisciplinary Teams: Teachers from different subject areas collaborate to
design cross-curricular lessons or projects. For example, an interdisciplinary
project on sustainability might involve science, social studies, and language
arts teachers working together to integrate their content areas.

Community Partnerships: Collaboration extends beyond the school to include
partnerships with community organizations, businesses, and local
governments. These partnerships provide students with real-world learning

opportunities and resources that enhance their education.

4. Developing Communication SKkills in Teachers

Effective communication is not an innate skill for all teachers; it must be cultivated

through training and practice. Key strategies for developing communication skills

include:

Active Listening: Teachers should practice active listening, which involves
fully focusing on the speaker, understanding their message, and responding
thoughtfully. This skill is essential for building rapport with students,
colleagues, and parents.

Conflict Resolution: Teachers must learn techniques for resolving conflicts

constructively, such as using "I" statements, seeking common ground, and
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addressing issues calmly and professionally. Conflict resolution skills are
particularly important for managing disagreements among colleagues or
addressing behavioral issues in the classroom.

Nonverbal Communication: Nonverbal cues, such as body language, facial
expressions, and tone of voice, play a significant role in communication.
Teachers should be aware of their nonverbal signals and use them to convey
confidence, empathy, and enthusiasm.

Digital Communication: With the increasing use of technology in education,
teachers must be proficient in digital communication tools such as email,
video conferencing, and learning management systems. Clear and professional
digital communication is essential for maintaining effective relationships with

students and parents in online or hybrid learning environments.

5. Challenges to Collaboration and Communication

Despite the benefits, teachers face several challenges in developing and maintaining

strong collaboration and communication skills:

Time Constraints: Teachers often have limited time for collaboration due to
heavy workloads and tight schedules. This can make it difficult to participate
in team meetings, PLCs, or co-teaching arrangements.

Differing Perspectives: Collaborating with colleagues who have different
teaching styles, philosophies, or priorities can lead to conflicts or
misunderstandings. Effective communication is essential for navigating these
differences.

Lack of Training: Many teacher preparation programs do not adequately
emphasize collaboration and communication skills, leaving educators
unprepared for the demands of modern teaching.

Institutional Barriers: Hierarchical structures and rigid school policies can

impede collaboration by discouraging teacher autonomy and innovation.

6. Strategies to Foster Collaboration and Communication

To overcome these challenges, schools and educators can implement several

strategies:

Structured Collaboration Time: Schools should allocate dedicated time for

collaboration, such as weekly team meetings or designated professional
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development days. Providing teachers with protected time for collaboration
helps ensure its effectiveness.

e Professional Development: Training programs focused on collaboration and
communication skills can equip teachers with the tools they need to work
effectively with colleagues and stakeholders. Role-playing exercises,
workshops, and peer coaching are valuable approaches.

e Leadership Support: School leaders play a crucial role in fostering a culture of
collaboration. By modeling effective communication and encouraging
teamwork, administrators can create an environment where collaboration is
valued and supported.

e Technology Integration: Digital tools, such as shared online workspaces and
communication platforms, can facilitate collaboration among teachers, even
across different locations. Tools like Google Drive, Slack, or Trello allow for

seamless sharing of resources and ideas.

7. Case Studies: Successful Collaboration and Communication Initiatives
Examples of successful collaboration and communication initiatives highlight their
transformative potential. For instance, a school district in Canada implemented a PLC
model that significantly improved student literacy rates by fostering a collaborative
culture among teachers. Similarly, a U.S. high school’s interdisciplinary team
approach led to increased student engagement and deeper learning outcomes.
Collaboration and communication are indispensable competencies for 21st-century
teachers. By working together effectively, educators can create inclusive, innovative,
and supportive learning environments that meet the diverse needs of their students.
While challenges exist, targeted strategies such as professional development,
leadership support, and the integration of digital tools can help teachers develop these
skills. As the teaching profession continues to evolve, fostering collaboration and
communication will remain a cornerstone of educational success.

Emotional Intelligence and Social-Emotional Learning (SEL)

Emotional intelligence (EI) and social-emotional learning (SEL) are foundational
competencies for educators in the 21st century, playing a pivotal role in fostering
positive relationships and creating supportive classroom environments. Emotional

intelligence is the capacity to understand, regulate, and manage one’s own emotions
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while empathizing with the emotions of others. SEL extends this by equipping
students with essential skills to manage emotions, establish healthy relationships, and
make responsible decisions. Teachers, as primary role models, are integral to
embedding these practices in daily educational experiences (Goleman, 1995; CASEL,
2021).

Goleman (1995) identifies five key components of emotional intelligence: self-
awareness, self-regulation, motivation, empathy, and social skills. Self-awareness
involves recognizing one’s emotions, strengths, and limitations. Self-regulation refers
to managing emotions constructively and adapting to challenges. Motivation is the
resilience and persistence to achieve goals despite obstacles. Empathy is the ability to
understand and share the feelings of others, which fosters meaningful interpersonal
connections. Social skills enable effective communication, conflict resolution, and
collaboration. Teachers possessing these qualities are better equipped to create
emotionally safe environments where students feel valued, respected, and motivated
to learn. High EI allows educators to manage classroom dynamics, address challenges
constructively, and cultivate a culture of mutual respect and understanding.
Social-emotional learning complements EI by focusing on how students acquire and
apply the knowledge, attitudes, and skills necessary for emotional and social
development. CASEL (2021) outlines SEL as the process that enables students to
understand emotions, set and achieve goals, develop empathy, build relationships, and
make ethical decisions. SEL is embedded in classroom culture, influencing
interactions and instruction. For example, incorporating SEL into the curriculum
through collaborative projects or ethical discussions fosters skills foundational to
academic and lifelong success.The importance of EI and SEL in education is
underscored by their far-reaching benefits. Research demonstrates that SEL enhances
academic outcomes. A meta-analysis by Durlak et al. (2011) revealed that students
participating in SEL programs improved their academic performance by an average of
11 percentile points. Additionally, teachers with high EI contribute to positive
classroom environments where behavioral issues decrease, and student engagement
flourishes. SEL also addresses mental health concerns, equipping students with
strategies to navigate stress and anxiety in an increasingly complex world.
Furthermore, EI and SEL promote empathy and conflict resolution, critical for diverse
and globalized classrooms. Importantly, EI benefits teachers themselves by reducing
burnout and supporting professional well-being, enabling sustained effectiveness.
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Developing EI and SEL in teachers requires intentional strategies and institutional
support. Self-reflection is a foundational step, allowing educators to recognize
emotional triggers, strengths, and growth areas. Practices such as journaling,
mindfulness, and peer feedback enhance self-awareness. Professional development
programs focusing on EI and SEL equip teachers with the tools to manage emotions,
build relationships, and integrate SEL strategies. Experiential learning methods, such
as role-playing and case studies, are particularly effective. Additionally, teachers must
model SEL skills in their interactions with students, demonstrating empathy, active
listening, and conflict resolution. This modeling establishes a framework for students
to emulate.Creating safe and inclusive environments is another critical strategy.
Teachers can establish clear norms, foster open communication, and respect diversity
to ensure students feel comfortable expressing their emotions and opinions. SEL can
also be woven into the curriculum through reflective writing, character analysis in
literature, and interdisciplinary projects that promote ethical and emotional
exploration. For instance, a lesson on empathy might involve analyzing a historical
event from multiple perspectives.

However, integrating EI and SEL into teaching is not without challenges. Teachers
often face time constraints due to academic demands and high-stakes testing, limiting
their capacity to prioritize SEL. Many teacher preparation programs inadequately
address these areas, leaving educators unprepared to implement them effectively.
Additionally, cultural resistance can hinder SEL adoption, as some communities may
perceive it as secondary to academic instruction or incompatible with traditional
values. Systemic barriers such as large class sizes and insufficient resources further
impede efforts to incorporate SEL meaningfully.

Real-world examples illustrate the transformative impact of SEL when implemented
effectively. For instance, the Anchorage School District in Alaska adopted a district-
wide SEL initiative that significantly improved academic performance, reduced
disciplinary issues, and enhanced teacher satisfaction. The initiative emphasized
explicit SEL instruction, curriculum integration, and continuous teacher training.
Similarly, the PATHS (Promoting Alternative Thinking Strategies) curriculum has
demonstrated success in improving students’ emotional regulation and problem-
solving skills in schools across the United States and internationally. Organizations
like CASEL offer comprehensive frameworks for SEL implementation, emphasizing
systemic support and collaboration among stakeholders.
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The future of EI and SEL in education reflects a broader shift toward holistic
development. Emerging trends include technology-enhanced SEL through apps and
digital platforms that facilitate emotional regulation and empathy exercises. Global
perspectives are also gaining prominence, with SEL frameworks expanding to
incorporate cross-cultural understanding and global citizenship. Furthermore, the
integration of SEL with trauma-informed practices addresses the needs of students
who have experienced adverse childhood events, ensuring that -classroom
environments are sensitive to their unique challenges.

Emotional intelligence and social-emotional learning are indispensable for 21st-
century teachers. By developing their own EI and fostering SEL in classrooms,
educators create environments that support students’ academic, social, and emotional
growth. Despite challenges, strategies such as professional development, curriculum
integration, and systemic support can enable successful implementation. As education
evolves, EI and SEL will remain central to preparing students for the complexities of
modern life, underscoring their enduring relevance in teaching and learning.
Challenges and Barriers

Teachers face numerous challenges and barriers in developing and applying 21st-
century competencies, many of which stem from systemic, institutional, and personal
factors. One significant systemic challenge is the unequal distribution of resources
across schools, with underfunded institutions often lacking access to technology,
training, and materials required for modern teaching (OECD, 2019). This digital
divide became particularly evident during the COVID-19 pandemic, as teachers in
underserved areas struggled to implement online learning due to limited internet
connectivity and outdated equipment.

Institutional constraints further exacerbate these challenges. Rigid curricula and an
overemphasis on standardized testing leave little room for creativity or the integration
of innovative practices like social-emotional learning (SEL) or culturally responsive
teaching. Additionally, professional development opportunities are not uniformly
accessible, particularly for educators in rural or remote areas, leading to disparities in
teacher preparedness (Darling-Hammond et al., 2017).Personal and psychological
barriers also impede progress. Many teachers face high levels of stress and burnout
due to heavy workloads, low pay, and insufficient recognition, which can diminish

their capacity to engage in professional growth. Resistance to change, particularly
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among veteran educators, is another obstacle, often rooted in a lack of confidence in
adopting new technologies or pedagogical approaches (Hargreaves & Fullan, 2012).
Cultural resistance and systemic inequities further complicate efforts to implement
inclusive teaching practices. For instance, integrating SEL or equity-focused
initiatives may face opposition in communities that prioritize traditional educational
values or lack awareness of their benefits. Addressing these challenges requires
systemic reforms, equitable resource distribution, and sustained professional
development tailored to the evolving needs of teachers and schools (Gay, 2018).In
summary, overcoming these barriers demands collaborative efforts across
policymakers, institutions, and educators to create environments that empower
teachers and bridge existing gaps.

Conclusion

The demands of the 21st century require a reimagining of teacher competencies to
meet the evolving needs of students and the globalized world. Teachers must now
transcend traditional roles, embracing skills that foster critical thinking, creativity,
cultural competence, emotional intelligence, and technological proficiency. These
competencies are essential not only for academic success but also for equipping
students with the tools to navigate complex societal and professional landscapes.This
chapter has examined the core competencies essential for modern educators, the
barriers they face in developing and applying these skills, and strategies to foster their
growth. Systemic challenges such as resource inequities, institutional rigidity, and
cultural resistance often hinder progress. However, actionable solutions, including
comprehensive teacher preparation programs, sustained professional development,
mentorship, and curriculum integration, demonstrate the potential for transformative
change when implemented effectively. Case studies from around the world
underscore the tangible benefits of prioritizing these competencies, from enhanced
student outcomes to improved teacher satisfaction and well-being.

Looking forward, emerging trends such as personalized learning, global citizenship
education, and trauma-informed practices highlight the need for adaptability and
lifelong learning among educators. Collaborative efforts among policymakers,
institutions, and communities are crucial to creating environments where teachers can
thrive.

By investing in these competencies, educational systems can empower teachers to
inspire and lead the next generation, ensuring that students are prepared to face the
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challenges and opportunities of an interconnected and dynamic world. The journey to

redefine teacher excellence is both a necessity and a transformative opportunity.
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Abstract

Over the past five years, I've explored ways to integrate Al into my teaching practice
even before ChatGPT and other generative Al became some of the most talked-about
topics in education. Every educator needs to learn about AI and how we can leverage
this technology to benefit our students and enhance our own work. To best provide for
our students, we need to understand how this technology will impact them and us.

What better way than to explore new tools via Al in our teaching practice?

The rapid advancement of artificial intelligence (Al) and digital technology is
transforming teacher training, equipping educators with cutting-edge tools to
enhance learning outcomes. Traditional training methods often struggle to meet the
evolving demands of modern classrooms, but AI-powered solutions—such as adaptive
learning platforms, real-time analytics, and immersive technologies like virtual and
augmented reality—are bridging this gap. These innovations enable personalized
training experiences, interactive simulations, and data-driven insights, empowering
teachers to refine their instructional techniques and engage diverse learners
effectively.Al-driven automation also streamlines lesson planning, assessment, and
feedback, allowing educators to focus on creativity and student engagement. Virtual
mentors and Al-based coaching systems provide continuous professional
development, ensuring that teachers stay ahead in an ever-changing educational
landscape. By integrating Al and technology into teacher training, institutions can

create a more dynamic, efficient, and impactful learning ecosystem.

This chapter explores the transformative potential of Al in teacher training,
addressing key benefits, challenges, and best practices. As education continues to
evolve, embracing Al-driven methodologies will be essential for preparing teachers to

inspire and guide the next generation of learners.

Keywords: Integrating, Technology Al, Teacher Training
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Introduction

“Artificial Intelligence (Al) has the potential to influence practically every aspect of
education and society as it rapidly expands both inside and outside of school.” Al
will play an increased role in personalizing education, supporting curriculum
development, and encouraging experimentation with new styles of teaching and
learning.

In the rapidly evolving educational landscape, technology and artificial intelligence
(AI) are transforming teacher training by enhancing instructional methods,
personalizing learning experiences, and improving efficiency. Al-powered tools, such
as virtual simulations, adaptive learning platforms, and real-time feedback systems,
are equipping educators with innovative teaching strategies. These advancements help
teachers develop essential skills, stay updated with modern pedagogical approaches,
and address diverse classroom needs. By integrating Al and technology into training
programs, educators can foster more engaging, effective, and student-centered
learning environments.

As with the introduction of any new technology, AI’s capabilities must be welcomed
with caution. Meanwhile, Al offers limitless opportunities. These include new forms
of interaction—which can be particularly groundbreaking for special education
programs and multilingual learners—to facilitate communication, personalized
learning adaptations, improved feedback loops, and individualized tutoring with
“study buddies” are just a few ways that Al is transforming the K-12 landscape.

The education sector is undergoing a massive transformation with the rise of artificial
intelligence (AI) and digital technologies. Teacher training, a crucial aspect of
educational effectiveness, must evolve to incorporate Al-driven methodologies and
technological advancements. Traditional training programs, often limited to
theoretical approaches, are being replaced by dynamic, data-driven, and interactive
learning environments. The integration of Al and technology in teacher training
enhances professional development, offers personalized learning experiences, and
equips educators with the tools necessary for 21st-century classrooms. This chapter
explores the role of Al and technology in teacher training, key innovations, benefits,
challenges, and future directions.

When Was Al First Used in Education?

Backed by research from Brittanica Education, we know that the first Al program was
written in 1951. In the 1950s, British logician and computer pioneer Alan Turing
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“questioned whether a machine has the ability to think and introduced central
concepts of AlL... In subsequent decades, technology continued to advance globally,
making its way into the classroom.”

As the technology made its way to the classroom within the following decades, Al has
proven to be transformative for analytics in K-12 education, and this increased use of
Al-powered tools will continue to unlock teaching and learning opportunities for the

education ecosystem.

Artificial Intelligence in Current Education

The mention of artificial intelligence brings to mind a supercomputer, a
computer with immense processing capabilities, including adaptive behavior, such as
inclusion of sensors, and other capabilities, that enable it to have human-like
cognition and functional abilities, and indeed, which improve the supercomputers
interaction with human beings. Indeed, different motion pictures have been made to
showcase the abilities of Al, such as in smart buildings, such as the ability to manage
air quality in a building, temperatures, and or playing music depending on the sensed
mood of the occupants of the space. Within the education sector, there has been
increased application of artificial intelligence, going over and above the conventional
understanding of Al as a supercomputer to include embedded computer systems.
For example, embedded into robots, Al, or computers and supporting equipment
enable the creation of robots that improve the learning experience of the student, from
the most basic unit of education, early childhood education. Indeed, Timms posited
that robots or the application of robots, working together with teachers or colleague
robots are being applied to teach children routine tasks, including spelling and
pronunciation and adjusting to the students’ abilities Similarly, the web-based and
online education, as enumerated in different studies, has transitioned from simply
availing materials online or on the web for students to simply download, study, and do
assignments to just pass, to include intelligent and adaptive web-based systems that
learn instructor and learner behavior to adjust accordingly, to enrich the educational
experience.
The application of Al algorithms and systems in education are gaining increased
interest year by year. Fig. 1 shows the rising number of papers published in the topics
“Al” and “Education” from Web of Science and Google scholar since 2010. Note that
the papers published in 2015-2019 accounted for a large proportion, i.e., 70% of all
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the papers indexed. As education evolves, researchers are trying to apply advanced Al
techniques, i.e., deep learning, data mining, to deal with complex issues and
customize teaching method for individual student.

+» Integrating Technology and Al in Teacher Training

The integration of technology and artificial intelligence (AI) in teacher training has
revolutionized the way educators prepare for modern classrooms. With the increasing
complexity of education systems, evolving student needs, and the rapid advancement
of digital tools, training teachers using Al-powered and technology-driven methods is
becoming essential. These tools not only enhance traditional teacher training
programs but also provide personalized, data-driven insights that help educators refine
their skills and adapt to diverse learning environments.

Al in Teacher Training

Al is transforming teacher training by providing data-driven insights, automating
administrative tasks, and personalizing learning experiences. Some of the key
applications of Al in teacher education include:

> Personalized Training Programs: Al-powered platforms analyze teachers'
strengths and weaknesses to recommend tailored training modules, ensuring
they focus on areas that need improvement.

> Automated Feedback and Assessment: Al-driven tools can assess lesson
plans, teaching styles, and classroom interactions, offering constructive
feedback to help teachers refine their instructional methods.

» Al Chatbots and Virtual Assistants: These tools provide instant support,
answering teachers' queries about lesson planning, student engagement, and
subject-specific teaching strategies.

» Data-Driven Decision Making: Al analyzes student performance and
classroom dynamics to guide teachers in adopting the most effective teaching
strategies for different learning styles.

Benefits of Integrating Technology and Al in Teacher Training
The integration of technology and Al in teacher training offers numerous benefits,
including:

> Enhanced Teaching Effectiveness: With access to real-time feedback,
personalized training, and innovative teaching tools, educators can improve

their instructional strategies.
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» Flexibility and Accessibility: Online platforms and Al-driven training
programs allow teachers to learn at their own pace and convenience, reducing
the constraints of traditional training methods.

» Improved Classroom Management: Al simulations and virtual training
environments help teachers develop better classroom management skills
before entering a real classroom.

> Better Student Engagement: Teachers trained with Al-powered tools are
better equipped to use interactive and adaptive teaching methods, leading to
increased student participation and understanding.

Challenges in integrating artificial intelligence (AI) in teacher training
Integrating artificial intelligence (Al) into pre-service teacher education also presents
several challenges that must be addressed to maximize its effectiveness and ensure
equitable outcomes. Here are some key challenges:

» Access and Equity: Not all pre-service teachers may have equal access to
Al-powered tools and resources due to disparities in technology
infrastructure, internet connectivity, and financial resources. Ensuring
equitable access to Al technologies is essential to prevent exacerbating
existing inequalities in education.

» Training and Support: Pre-service teachers and educators may lack the
necessary training and support to effectively use Al technologies in teaching
and learning. Providing comprehensive professional development programs
and ongoing support is crucial to build educators' capacity and confidence in
utilizing Al tools.

» Ethical Considerations: Al technologies raise ethical concerns related to data
privacy, security, transparency, and algorithmic bias. Pre-service teachers and
educators need to be aware of these ethical implications and engage in critical
discussions about responsible Al use in education.

» Pedagogical Integration: Integrating Al into pre-service teacher education
requires careful consideration of its pedagogical implications and alignment
with educational goals and standards. Pre-service teachers need guidance on
how to effectively integrate Al technologies into their teaching practices to
enhance learning outcomes.

» Overreliance on Technology: There is a risk of overreliance on Al
technologies, leading to a reduction in human interaction and critical thinking
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skills. Pre-service teachers must strike a balance between leveraging Al tools
and maintaining meaningful teacher-student relationships and fostering
students' higher-order thinking skills.

Quality of AI Algorithms and Data: The quality and accuracy of Al
algorithms depend on the quality and diversity of the data used to train them.
Biases in Al algorithms can perpetuate inequalities and reinforce stereotypes,
particularly in educational settings. Pre-service teachers need to critically
evaluate Al-generated recommendations and outputs to mitigate potential
biases.

Cost and Sustainability: Implementing Al technologies in pre-service teacher
education programs requires significant financial investment in infrastructure,
software licenses, and professional development. Ensuring the long-term
sustainability of Al initiatives may be challenging for institutions with limited
resources.

Resistance to Change: Resistance to change from pre-service teachers,
educators, and educational institutions can impede the adoption of Al in
teacher education. Addressing concerns, fostering a culture of innovation, and
highlighting the benefits of AI are essential to overcoming resistance and

promoting widespread adoption.

Challenges and Considerations

While technology and Al offer promising solutions for teacher training, there are

challenges to consider:

>

>

Digital Literacy: Not all educators are tech-savvy, requiring additional
training to effectively use Al-powered tools.

Cost and Accessibility: Advanced Al-driven training programs may be
expensive, limiting access for teachers in low-resource settings.

Ethical Concerns: The use of Al in teacher evaluation and training must be
transparent, ensuring that educators' privacy and autonomy are respected.

The Ethics of Al in EdTech: Ensuring Student Success in a Digital Age

Challenges and Concerns Around Al in Education

While AI in education offers numerous advantages, responsible use of Al means

being aware of potential concerns.

1.

Privacy:Even following cybersecurity best practices doesn’t guarantee full
protection from a cyberattack. Companies producing Al products must meet

150



Teacher Education @ 2030

industry security standards to ensure the appropriate use of data and content
processed by Al technology.

2. Equity:While Al can bring instructional content to anywhere in the world, a
user needs internet access to engage with the tool. This puts an additional
burden on communities that are already under-resourced—and potentially will
leave them even farther behind.

3. Teaching roles:While Al will in no way replace human teachers, it will
change the ways in which they plan lessons, review student data, and deliver
instruction.

4. Ethics:The ethical use of Al alongside the possibility of algorithmic bias, is a
concern. This bias occurs when an algorithm produces results that are
systematically prejudiced due to false assumptions in the machine learning
process. Fortunately, this bias is expected to decrease over time as Al tools are
used more broadly.

5. Al Myths and Misconceptions: By fostering informed dialogue,
emphasizing ethical use, and prioritizing security, we can use Al as a valuably
in shaping innovative and inclusive learning experiences for all students.

The Role of Technology in Teacher Training

Technology has long played a significant role in education, but its integration into
teacher training programs has accelerated in recent years. Digital platforms,
interactive simulations, and online courses provide teachers with flexible learning
opportunities that suit their schedules and learning styles. Some of the key
technological innovations in teacher training include:

Role of teacher educators

The role of teacher educators is crucial in integrating artificial intelligence (Al) into
pre-service teacher education. Teacher educators play a multifaceted role in preparing
future educators to effectively leverage Al technologies in their teaching practice.
Here are some key roles:

Curriculum Development: Teacher educators are responsible for designing and
updating pre-service teacher education curricula to incorporate Al concepts, tools, and
applications. They identify relevant content areas, learning objectives, and
pedagogical approaches that align with the integration of Al in teaching and learning.
Instruction and Facilitation: Teacher educators deliver instructional sessions,
workshops, and training modules to pre-service teachers on Al-related topics. They
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provide guidance on how to use Al tools effectively, facilitate hands-on learning
experiences, and foster critical thinking and reflection about the ethical and
pedagogical implications of Al in education.

Professional Development: Teacher educators offer professional development
opportunities for in-service teachers to enhance their knowledge and skills in Al
integration. They organize seminars, conferences, and ongoing training programs to
support teachers' continuous learning and growth in using Al technologies to improve
teaching effectiveness and student learning outcomes.

Modeling Best Practices: Teacher educators serve as role models by demonstrating
effective use of Al technologies in their own teaching and research. They showcase
innovative pedagogical approaches,

Research and Scholarship: Teacher educators engage in research and scholarship to
advance knowledge and understanding of Al in education. They conduct empirical
studies, evaluate Al applications in teaching and learning contexts, and contribute to
the development of evidence-based practices and guidelines for Al integration in pre-
service teacher education.

Collaboration and Partnerships: Teacher educators collaborate with industry
partners, technology developers, and other stakeholders to stay abreast of the latest Al
trends and innovations. They foster partnerships with schools, universities, and
professional organizations to promote interdisciplinary collaboration and share best
practices in Al integration.

Advocacy and Policy Development: Teacher educators advocate for policies and
initiatives that support the integration of Al into pre-service teacher education. They
participate in policy discussions, advisory committees, and advocacy campaigns to
raise awareness about the importance of Al literacy for educators and advocate for
resources and support to facilitate Al integration in teacher preparation programs.
Challenges in integrating artificial intelligence (AI) into pre-service teacher
education

Integrating artificial intelligence (Al) into pre-service teacher education also presents
several challenges that must be addressed to maximize its effectiveness and ensure
equitable outcomes. Here are some key challenges:

1. Access and Equity: Not all pre-service teachers may have equal access to Al-

powered tools and resources due to disparities in technology infrastructure, internet
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connectivity, and financial resources. Ensuring equitable access to Al technologies is
essential to prevent exacerbating existing inequalities in education.

2. Training and Support: Pre-service teachers and educators may lack the necessary
training and support to effectively use Al technologies in teaching and learning.
Providing comprehensive professional development programs and ongoing support is
crucial to build educators' capacity and confidence in utilizing Al tools.

3. Ethical Considerations: Al technologies raise ethical concerns related to data
privacy, security, transparency, and algorithmic bias. Pre-service teachers and
educators need to be aware of these ethical implications and engage in critical
discussions about responsible Al use in education.

4. Pedagogical Integration: Integrating Al into pre-service teacher education
requires careful consideration of its pedagogical implications and alignment with
educational goals and standards. Pre-service teachers need guidance on how to
effectively integrate Al technologies into their teaching practices to enhance learning
outcomes.

5. Overreliance on Technology: There is a risk of overreliance on Al technologies,
leading to a reduction in human interaction and critical thinking skills. Pre-service
teachers must strike a balance between leveraging Al tools and maintaining
meaningful teacher-student relationships and fostering students' higher-order thinking
skills.

6. Quality of AI Algorithms and Data: The quality and accuracy of Al algorithms
depend on the quality and diversity of the data used to train them. Biases in Al
algorithms can perpetuate inequalities and reinforce stereotypes, particularly in
educational settings. Pre-service teachers need to critically evaluate Al-generated
recommendations and outputs to mitigate potential biases.

7. Cost and Sustainability: Implementing Al technologies in pre-service teacher
education programs requires significant financial investment in infrastructure,
software licenses, and professional development. Ensuring the long-term
sustainability of Al initiatives may be challenging for institutions with limited
resources.

8. Resistance to Change: Resistance to change from pre-service teachers, educators,
and educational institutions can impede the adoption of Al in teacher education.
Addressing concerns, fostering a culture of innovation, and highlighting the benefits
of Al are essential to overcoming resistance and promoting widespread adoption.
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The Role of Technology in Modern Teacher Training

Evolution of Teacher Training

Historically, teacher training has focused on standardized curricula delivered through
workshops, seminars, and classroom observations. These traditional methods, though
effective to some extent, often fail to cater to the diverse learning needs of educators.
With the integration of technology, modern teacher training programs now leverage
digital tools, online platforms, and Al-driven insights to provide a more personalized
and efficient learning experience.

Digital Learning Platforms

» Massive Open Online Courses (MOOCs): MOOCs, such as those offered by
Coursera, edX, and Udemy, provide accessible, expert-led teacher training
programs. These courses offer flexibility, allowing educators to learn at their
own pace while accessing global best practices in teaching. Platforms such as
Coursera, Udemy, and EdX offer teacher training courses that educators can
access from anywhere, allowing them to upgrade their skills at their own pace.

» Learning Management Systems (LMS): LMS platforms like Moodle,
Google Classroom, and Blackboard facilitate structured learning experiences.
Teachers can access training materials, participate in discussions, submit
assignments, and receive feedback, creating an interactive and collaborative
training environment.

» Gamification and Microlearning:Gamification integrates game-like
elements into teacher training, making learning engaging and effective.
Microlearning, through short and interactive lessons, enhances retention and
application of knowledge.

» Immersive Technologies (VR & AR)

Virtual Reality (VR):VR provides simulated classroom environments where
teachers can practice their teaching skills in real-time. These simulations
include student interactions, behavioral challenges, and lesson delivery,
offering experiential learning without real-world consequences. These
technologies simulate real classroom environments, allowing teachers to
practice classroom management, lesson delivery, and student engagement

techniques in a risk-free setting.
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Augmented Reality (AR):AR enhances lesson planning by overlaying digital
content onto real-world teaching scenarios. This allows teachers to visualize
complex concepts, improving instructional design and delivery.
< WHY EDUCATORS NEED TO UNDERSTAND AI TOOLS
Our roles as educators have continued to change over the years. With technology
comes a bit of hesitancy, especially with something as powerful as Al In our schools,
we have to provide opportunities for students to learn about changing technology
because of the impact it may have on their future. Not only can Al tools enhance
creativity and productivity, but also, they can provide educators with valuable insights
into student learning and assist with some of the time-consuming tasks that educators
have.
Even with all of the promises of Al it is important that we take time to talk about
artificial intelligence in our classrooms. Not only do we teach the content, but we
serve as mentors, facilitators of learning and co-learners with our students, especially
as we embrace these emerging powerful technologies. It’s important that we help our
students learn about the benefits of them and also show how to use these tools

properly, responsibly, and ethically.

HOW AI CAN IMPROVE A TEACHER’S JOB
Personalized learning: Educators can provide tailored learning experiences based on
Al-driven analytics that provide valuable insights into student performance and
learning trends. Using this data, Al can instantly adapt student learning materials.
Teachers can then use this information to provide personalized learning experiences,
adapting to each student’s strengths, weaknesses, and learning pace.
Productivity and efficiency: Greater efficiency comes with Al as well. Educators are
responsible for a variety of clerical tasks, such as communicating with students and
their families, grading assessments, and providing feedback. Educators may find they
spend more time on these clerical tasks rather than on teaching and working directly
with students. The right Al tools can help to automate or streamline these tasks, which
allows teachers to have additional time with their students.
Creating and supplementing content: Through Al-powered platforms, teachers can
curate a range of educational resources. With generative Al in particular, teachers are
able to create lessons, activities, assessments, prompts for discussion, and
presentations simply by providing a short prompt with keywords.
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EDUCATION TOOLS THAT WORK

Here are seven Al-powered tools that will help teachers with personalized learning
that enables them to become more efficient and save time that can then be spent with
students. I have used each of these for my own personal writing and creating of
presentations, and the amount of time they save by generating the slides alone helps
me to focus more closely on the content. I also appreciate that the tools offer
translation options and a variety of templates and other resources that are commonly
used by educators.

1. Audio Pen:Thistool using voice-to-text to write blogs, books, emails, and lesson
plans. This is an Al-powered web app that you can use on your computer or phone.
The app takes your words and enhances them as it generates the text, which you can
edit as needed.

2. Canva Magic Write: Canva now offers an Al text-to-image generator called
Magic Write, which can inspire creativity in writing. It provides ideas, helps with
brainstorming, and supports lesson planning, making it a useful tool for educators for
creating a presentation or other graphic for classroom use. Magic Write can assist
with many writing tasks that educators may have by analyzing the word prompts and
then helping with brainstorming, creating an outline, writing lesson plans, or
generating a visually engaging presentation in far less time.

3. Curipod: This website enables teachers to create interactive lessons in minutes
using Al Students can explore various topics, and the Al functionality helps generate
customized lessons tailored to their learning needs. Teachers simply type in a topic,
and a ready-to-run lesson is generated with text, images, and activities such as polls,
open-ended responses, word clouds, and more. There are even activities to build in
that focus on SEL check-ins.

4. Eduaide. Ai: This is an Al-assisted lesson-development tool that provides
educators with more than 100 resource types to choose from to create high-quality
instructional materials. It offers the ability to translate the generated content into more
than 15 languages instantly. Educators can generate a syllabus, create discussion
prompts, use the “teaching assistant” for help with creating individualized education
program plans, write emails, or even compile a list of accommodations for students.
Eduaide.Al has a content generator, teaching assistant, feedback bot, free-form chat,

and assessment builder.
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5. OpenAlI: The recently released Teaching with Al guide for teachers was created to
help educators use ChatGPT in their classroom. The guide comes with several
suggested prompts and includes explanations that clarify exactly how ChatGPT works
and what its limitations are, and it provides reminders of the importance of verifying
information and checking for bias. With ChatGPT, which is a paid version, there is
greater accuracy and reliability of information than with the original version.

6. Quizizz: With Quizizz, teachers can design quizzes that will create a personalized
learning path based on each student’s responses. Teachers can also create lessons with
Quizizz, which now has an Al enhancement that can adjust question difficulty, check
grammar, and redesign questions to reflect real-world scenarios, with more features
on the way.

7. Slides go: This tool provides access to free templates via Google Slides and now
has the AI Presentation Maker. With this new functionality, presentations can be
created within minutes. Simply choose a topic; select a tone such as casual, creative,
or professional; make changes; and download your presentation. A time-saver for
sure!

Creating and sharing these resources with our students leads to rich conversations
about the benefits of Al and proper use of this technology for creating and learning.
There are many more tools available for teachers to explore that can help with each of
the key areas that I mentioned. Most important is selecting a tool to start with and
reflecting on how it impacted your practice.

Al-Driven Innovations in Teacher Training:Al is transforming teacher training by
offering tools for personalized learning, automated grading, and data-driven insights,
allowing for more efficient and effective training programs.

Here's a deeper dive into the Al-driven innovations in teacher training:

1. Personalized Learning & Adaptive Training:

» Al-powered platforms: Can analyze teacher performance data and learning
outcomes to identify strengths and weaknesses, enabling tailored training
modules and resources.

> Adaptive Learning Systems: These systems adjust the difficulty and content
of training materials based on the individual teacher's progress and learning
style, leading to more effective knowledge acquisition.

> Personalized Learning Paths:Al can create customized learning paths for
each teacher, focusing on specific skills and areas for improvement.
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2. Automated Grading & Feedback:

> Al-powered grading tools:Can automate the grading of certain types of
assignments, freeing up teachers' time for more personalized feedback and
instruction.

> Real-time feedback:Al can provide teachers with immediate feedback on
their teaching practices, allowing for continuous improvement and reflection.

» Data-driven insights:Al can analyze data from training programs to identify
trends and patterns, helping to improve the effectiveness of future training
initiatives.

3. Enhanced Accessibility & Inclusivity:

» Language translation tools:Al can facilitate language translation, making
training materials and resources accessible to teachers from diverse linguistic
backgrounds.

> Assistive technologies:Al can power assistive technologies that support
teachers with disabilities, ensuring inclusive access to training and
professional development.

» Virtual and Augmented Reality:Al can be used to create immersive and
interactive learning experiences, making training more engaging and effective.

4. Streamlined Content Creation & Delivery:

> Al-powered content generation: Al can assist in creating training materials,
lesson plans, and other resources, saving teachers time and effort.

» Automated lesson planning: Al can help teachers plan lessons and activities,
ensuring that they are aligned with learning objectives and standards.

» Virtual classrooms and Al-driven collaboration tools: Al can facilitate
collaborative learning environments, where teachers can engage in group
activities and projects across geographical boundaries.

5. Data Analysis & Reporting:

» Al-driven analytics: Al can analyze data from training programs to identify
trends and patterns, helping to improve the effectiveness of future training
initiatives.

» Predictive analytics: Al can predict potential skill shortages and identify

areas where teachers may need additional support.
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» Automated reporting: Al can automate the process of generating reports on
training outcomes, making it easier for educators to track progress and assess
effectiveness

Personalized Learning & Al Tutors

Al analyzes learning patterns and adapts training programs based on individual
strengths and weaknesses. Al tutors offer personalized support, ensuring that
educators receive relevant content tailored to their needs.

Automated Grading Systems

Al-driven grading tools, such as Turnitin and Grammarly, provide instant feedback on
written work, improving efficiency and consistency in assessment.

Al-Driven Classroom Analytics

Al tools analyze classroom interactions, student engagement levels, and teacher
effectiveness, offering insights to improve instructional strategies.

Al-Based Virtual Mentors and Coaching

Al chatbots and virtual assistants provide 24/7 support, answering queries and
offering personalized teaching recommendations. Real-time coaching systems help
educators refine their instructional techniques through Al-driven feedback.

Benefits of AI and Technology in Teacher Training

»> Enhanced Professional Development: Continuous learning through Al-
driven insights and digital resources keeps teachers updated with evolving
pedagogical trends.

» Time Efficiency: Automation reduces administrative workload, allowing
educators to focus on instruction and student engagement.

» Data-Driven Decision Making: Al-powered analytics enable teachers to
make informed pedagogical choices based on real-time data.

Challenges and Considerations

» Technological Barriers: Many regions lack the necessary infrastructure to
implement Al and technology-driven training programs effectively.

» Ethical and Privacy Concerns: Data security risks associated with Al-driven
analytics must be addressed to protect educators' and students' personal
information.

> Resistance to Change:Some educators may be hesitant to adopt Al-based
training methods due to unfamiliarity or concerns about technology replacing
human interactions in education.
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Future Directions and Recommendations
» Policy and Infrastructure Development: Governments and educational
institutions must invest in digital infrastructure to ensure equitable access to
Al-powered training tools.
» Al Ethics and Teacher Autonomy: Establishing ethical guidelines for Al use
in education will ensure that technology supports rather than replaces teachers.
» Continuous Research and Innovation: Ongoing research is necessary to
refine Al-driven teacher training models, making themmore adaptive, ethical,
and effective.
Conclusion
The integration of Al and technology in teacher training is revolutionizing
professional development in education. These advancements enable personalized
learning, real-time feedback, immersive simulations, and automated assessments,
enhancing the quality of teacher training programs. However, challenges such as
technological barriers, ethical considerations, and resistance to change must be
addressed to maximize the potential of Al-driven teacher training. By embracing Al
and digital tools, the education sector can equip teachers with the skills needed to
navigate the evolving landscape of modern classrooms, ensuring better learning
outcomes for future generations.
Integrating technology and Al in teacher training is a crucial step toward preparing
educators for the demands of 21st-century classrooms. By leveraging digital tools, Al-
driven analytics, and innovative learning platforms, teachers can enhance their skills,
improve student engagement, and create more effective learning environments.
However, to maximize the benefits of these advancements, it is essential to address
challenges such as accessibility, cost, and ethical considerations. As technology
continues to evolve, so must teacher training programs, ensuring that educators
remain at the forefront of educational innovation.
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Abstract

In the 21st century, the teacher plays the role of manager in the teaching-learning.
Teachers are not just knowledge providers but also facilitators of learning,
mentors, and role models. Their competencies are essential to prepare students for
the complexities of the modern world, ensuring they are equipped with the skills,
knowledge, and attitudes needed to succeed in life and work. This article expresses
the competencies of the 2l1st-century teachers. A teacher's competency includes a
wide range of skills, including pedagogical knowledge, subject matter expertise,
the ability to use technology effectively, critical thinking, problem-solving,
leadership and management skills, communication skills, and a commitment to

lifelong learning.

Keywords: Teacher, Competencies, Education and 21° Century

Introduction

Because of the dynamic nature of our society, the educational landscape is changing
quickly. Society aims to sustain in the dynamic digital modern world, and we have to
equip our young generation with such skills so that they will sustain wherever they
go. It depends on the dynamic role of the 21st-century teachers. Teachers have a
significant impact on our children's futures and, consequently, the future of our
country. Teachers were the most esteemed members of society in India because of
their noble duty. The goals of education will be character development, cognitive
growth, and the creation of holistic, well-rounded people with the crucial 21st-century
skills. (NEP -2020). The teacher is at the centre of the significant changes being made
to India's educational system, according to the National Education Policy 2020 (NEP -
2020). Every citizen's life is impacted by the ongoing process of education, in which
the teacher is an essential part. And they have to possess such types of competencies
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and skills so that they would be able to produce the skills, competencies, and abilities
among the young generation so that they can transform and sustain themselves in the
ever-changing society.

Competency

The capacity to perform a task effectively or successfully is known as competency.
(The Oxford Dictionary). Competence is the collection of observable human traits
(knowledge, skills, abilities, and other traits) that allow for consistent, high-level work
performance with little difficulty. (Source: Wikipedia).A competency is more than
simply knowledge and skills; it's the capacity to use and mobilize psychological
resources in a given situation to meet complex demands. A teacher's quest for
excellence depends on their level of competency. Teachers need to have a broad

variety of competencies to handle the complex challenges of today's world.
Competencies for 21* Century Teachers

A teacher's competency for 21%century includes a wide range of skills, including
pedagogical knowledge, subject matter expertise, the ability to use technology
effectively, critical thinking,Problem-Solving, leadership and management

skills,communication skills, and a commitment to lifelong learning.
Pedagogical Competency

It pertains to knowledge of typical teaching techniques, classroom learning
taxonomies, and instructional materials. Adolescent and adult behaviours must be
studied by teachers to comprehend their target group and become proficient in
evaluating the needs, abilities, attitudes, beliefs, and psychological characteristics of
young people to create instructional materials. Teachers must have pedagogical
competences in the twenty-first century. This skill is necessary to successfully present
the content to students and include them in meaningful learning experiences.

(TPACK frame work)
Subject knowledge

In addition to having pedagogical competency, teachers should be subject-matter
experts who have a comprehensive understanding of the subject matter. Since learning

objectives are based on content, he or she cannot prepare them without understanding
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the subject matter. Without topic knowledge, he or she is unable to offer guidance the

students.
Critical Thinking

In contemporary education, problem-solving, creativity, and critical thinking are
considered significantly more than rote memorization. The process of evaluating
existing data, facts, and observations to draw wise conclusions or make well-informed
decisions is known as critical thinking. It entails identifying fundamental
presumptions, offering arguments in support of concepts and acts, analysing these
arguments from various perspectives, and determining their plausibility and possible
repercussions. Forming a judgment by applying logical, sceptical, and objective
analysis and evaluation is the aim of critical thinking. Critical thinking skills are the
skill that helps a person analyze, interpret, and evaluate what we do, say, read, or
hear. Which makes the teacher a better decision maker and judge accordingly.

(Wikipedia)
Leadership and Management skills

Leadership and management abilities are among the 21st century teacher's most
crucial competencies. Teachers plan, organize, oversee, and assess the teaching and

learning process as educational managers.

We are well aware of the role that teachers play in elementary, secondary, and higher
education. It provides each institution more autonomy and decision-making power,
with teachers serving as managers and leaders. These abilities will support the teacher
in motivating pupils, fostering an inclusive environment, and establishing specific
learning objectives. For teachers to succeed in the classroom and advance their

careers, these abilities are essential (NPST guidelines 2023)
Problem Solving Skills

Meeting the needs of their students, managing the classroom, using technology, and
other challenges are just a few of the challenges that educators encounter in the
teaching and learning arenas. The ability to solve problems makes teachers more
capable of handling the various challenges they face. Both in the teaching and

learning process and in our personal lives, problem-solving abilities enable us to
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handle difficulties in a productive manner. Unresolved major issues can lead to

mental and physical stress.
Lifelong Learning

Embracing the practice of lifelong learning is crucial for teachers in the twenty-first
century. Because our society is dynamic and its demands are continually changing,
the knowledge and skills we gain will not always be valuable. Competent teachers can
inspire curiosity and self-directed learning in their students. The National Education
Policy (NEP-2020) made further recommendations for teachers' ongoing professional
development. Teachers must constantly refresh their knowledge and abilities to

remain effective and relevant (NEP-2020).
Assessment Strategy

The process of assessment determines a learner's readiness, learning challenges, and
ongoing feedback. An essential skill for teachers in the twenty-first century is
knowledge of various assessment methods and resources. Students are evaluated
using techniques like questioning, classroom observation, asking pupils open-ended
questions during the teaching-learning process, peer group discussion, problem

solving, testing skills, creativity and notebook writing (end-of-chapter questions) etc.
Effective Communication

Teachers and students exchange information, ideas, and ways of thinking through the
process of communication. It encompasses body language, writing, and speaking. A
teacher in the twenty-first century should be able to communicate effectively. It
covers feedback-giving, verbal and nonverbal communication techniques, and active
listening. Students' performance should be discussed by teachers with parents,
guardians, and students. Provides students with detailed qualitative feedback when
reviewing their assignments or answering their questions. Talks with parents and
guardians about their children's performance, primarily about academics and
involvement in class, during school-sponsored Parents Teacher Association’s

meetings.
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Digital Competency

India is a global leader in cutting-edge disciplines including space exploration and
information and communication technologies. The Digital India Campaign is helping
to change the entire nation into a technologically empowered knowledge economy

and society.

Digital technologies have revolutionized the process of creating, sharing, and access
to knowledge and information. Due to the COVID-19 pandemic's massive growth in
digital knowledge transmission, digital competencies are necessary for participation in

society, especially for career and lifelong learning opportunities. (NEP -2020).

For Teachers in the twenty-first century, digital literacy is one of the most crucial
skills. We now live in a digital age, and the educational landscape has changed
significantly from an offline to an online one. With their understanding of digital
technology, the instructor would use websites and educational apps on mobile
devices, laptops, and computers forarticles and journals, and create digital contents for

the students and use them in the teaching and learning for imparting effectively.
Technological Competency

21" century is marked by rapid technological advancements. A teacher must be
proficient in using technology for learning. Teachers need to be proficient in using
digital tools, online platforms and educational technologies to enhance learning
experience. Technological Competency recognizes the right time and place one
should use the best kind and level of technology available for education to optimize
student learning.Technology and education at all levels will have a reciprocal
relationship as, although education will be crucial to this change, technology will also

be crucial to improving educational procedures and results. (TPACK Frame work)
Time Management skills

Time management and teamwork are the most prevalent and crucial skills for teachers
in the twenty-first century. Effective time management is essential for both the
teaching and learning process. Effective time management increases productivity,
enables us to create well-structured lectures, and keeps students interested in the

material.
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Skills of Addressing Diverse Learning needs

Students from a wide range of socioeconomic, linguistic, and cultural backgrounds
are present in modern educational institutions. Teachers must therefore be able to
provide unique instruction and establish inclusive learning environments that meet the

needs of every student.
Conclusion

Thus, teachers in the twenty-first century need to possess a wide range of
competencies, including pedagogical, professional, critical thinking, time
management,Skills of Addressing Diverse Learning needs, Technological
Competency, assessmentstrategy, lifelong learning, digital and communicative
abilities. In order to prepare children to succeed in a complex, linked world, these
qualities are crucial. Improving these competencies requires ongoing professional
development as well as the incorporation of technology into instructional strategies.
Teachers can effectively prepare students for success in the twenty-first century by

creating an atmosphere that values critical thinking, creativity, and teamwork.
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Abstract

The accelerated evolution of digital technologies has revolutionized the classroom
setting, calling for a paradigm shift in teaching methods and pedagogies. The present study
explores the need to reconceptualize teaching methods and pedagogies to meet the needs of a
digital world, highlighting the importance of technology integration, student-centered instruction
and innovative assessment strategies. Through theoretical models and empirical case studies, the
study explores how digital resources enable personalized learning, collaborative learning and
the development of critical thinking skills. The educator’s role is redefined, from being a mere
knowledge dispenser to facilitator and co-creator of the learning process. Various challenges,
from digital equity concerns, ethical issues and the digital divide are explored, providing
solutions to ensure inclusive and equitable education for all learning groups. The study
highlights the need for ongoing professional development and institutional support to empower
educators in adopting technology-enhanced pedagogies. This article adds to the literature on
educational transformation by offering practical recommendations for stakeholders who want to
leverage the potential of digital technologies to improve the learning experience. In today’s
digital world, connectivism pedagogy has been a significant conceptual model explaining the
processes of knowledge acquisition and dissemination in networks, particularly through digital
media platforms. Connectivism is based on the premise that learning takes place through the
establishment of relationships in a network where the process of acquiring new knowledge is
more important than existing knowledge; unlike other theories of learning that emphasize
cognitive processes engaged by the learner. Digital media platforms have greatly amplified this
phenomenon, allowing learners to access, share and collaboratively construct knowledge in
real-time within global networks. This study also explores the nexus between connectivism and
social media, with emphasis on changes in self-directed and collaborative learning experiences
through social media. Social networking sites like Facebook, WhatsApp, LinkedIn, Twitter and
YouTube enable the formation of enormous learning networks where learners can interact,
exchange resources and get instant feedback from peers and professionals. Through this way,
such sites enable two of the most critical pillars of connectivism: promoting varied relationships
and tapping collective intelligence to make learners responsive to a fast-changing knowledge
environment. However, challenges like information overload, digital divide and data privacy
issues are major impediments to the effective integration of social media in connectivist learning.
To further optimize social media use in connectivist learning models, this paper critically
analyzes such challenges and suggests possible solutions. For the effective use of connectivism in
the digital era, the most crucial aspect is that teachers and learners become digitally literate and
follow social media ethics. The paper concludes with a discussion of the implications of this
learning process to lifelong learning and professional development, highlighting the necessity
for educators to adapt to the changing patterns of knowledge acquisition and dissemination in an
increasingly interconnected world.

Keywords : Digital Pedagogies, Digital Literacy, Connectivism, Technology-Enhanced
Learning, Personalized Learning, Digital Equity, 21st Century Skills.
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Introduction

The sheer pace of evolution in education has transformed the lives of people
through learning and conversation with information mediated by digital technology.
The boundary of learning had been confined within classrooms and passive resources
earlier, but today, it is fluid and dynamic that promotes networked and collaborative
nature of learning. This transformation brought forth the notion of connectivism,
which is a theory of learning centered around the significance of technology,
networked individuals and flows of information in outlining the learning process.
George Siemens’ connectivist theory that took shape in the year 2005 is much
different from established learning theories such as constructivism, cognitivism and
behaviorism. Based on it, learning not only happens in an individual but also within
technology architectures and people networks. For this perspective, learning is framed
as the art of creating, maintaining and connecting relationships. Knowledge may be
dispersed in the form of networks of relationships. In today’s world, being able to
associate oneself with knowledge sources and remaining informed has increasingly
become important, particularly in the era of quick change and surfeit of information.

In the context of a connectivist learning system, digital media has become an
integral part. Social media sites enable content creation and sharing, the development
of learning communities and live debate. In particular, through participation on sites
like Twitter, Facebook, LinkedIn, YouTube and others, learners are able to enhance
their learning experience through access to volumes of knowledge by experts and
participation in global debates. Furthermore, these sites enable a more personalized
learning process, where the user is able to customize their learning pathways based on
interests, needs and goals. However, the incorporation of social media in learning
processes comes with some challenges: first, the amount of information easily
accessible makes it hard for the learner to examine each source and determine the
validity of that source. Second, social media-driven interactions are likely to be too
informal in nature, leading to shallow learning as opposed to the development of deep
knowledge. Despite these drawbacks, the learning architecture and pedagogical
strategy of connectivism actually provide the foundation of the understanding of
learning in the context of the digital era; an era where the capacity to connect, share
and transform is critical to learning success. To explore how social media is a medium
for creating, sharing and applying knowledge, this study explores the connotations of
connectivism in an online context and digital context.
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Objectives of the Study
1. To reimagining the pedagogies for a digital age.
2. To explore the theoretical roots of connectivism as a pedagogy and learning
style.
3. To analyze the Connectivism’s view as pedagogy for a digital age.
4. To identify the opportunities and challenges of pedagogies for a digital age.
5. To propose strategies for enhancing pedagogy for a digital age.
Methodology of the Study
The methodology of the this study undergoes a comprehensive literature
review of existing literature on this subject to research whether or not digital age
based pedagogical practices can foster critical thinking, collaborative learning and
self-directed learning among students.
Theoretical Frameworks
Within the rapidly changing field of education, digital pedagogies have
emerged as an innovative aspect, transforming teaching and learning approaches.
Digital pedagogy is a term for the innovative deployment of digital tools and online
sources in an endeavor to enrich education. It consists of a series of methodologies
like blended learning, flipped classrooms, adaptive learning technologies and
interactive online learning sites. As the pedagogy of education changes course
towards an increased technology-focused environment, digital pedagogies become a
significant player in making learning more available, personalized and interactive. A
key strength of digital pedagogies rests in their ability to provide differentiated
learning experiences. As opposed to the traditional classroom, where an even
approach is often the case, digital tools provide teachers the flexibility to re-design
content to fit the distinct requirements of different learners. Adaptive learning
technologies that deploy artificial intelligence analyze students’ performances and
readjust instructional resources according to demand, thus optimizing learning. The
extent of individualization helps narrow gaps in learning and fosters deeper
understanding of content. Beyond that, digital pedagogies allow for students to
engage actively with learning content. Interactive material, multimedia objects and
gametfied educational activities make learning more engaging and inspiring. Through
the integration of online forums of discussion, online virtual simulations and
collaborative digital projects, learning nurtures problem-solving skills, critical
thinking and creativity. The approach, while accommodating difference, also readies
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students to adapt to the digital economy as their technological acumen is empowered.
Therefore digital pedagogies enhance inclusivity and access to educational
opportunities. Online sites and digital assets negate geographical challenges, making
learning possible for learners independent of place. This becomes especially
beneficial to students located within rural or distant regions who experience limited
access to high-quality opportunities to learn. Further, digital tools can also be scripted
to assist disabled learners with the aid of assistive technologies such as screen readers,
speech-to-text software and captioned audio and video material. However, while there
are numerous benefits, the implementation of digital pedagogies is also associated
with a few issues. The most predominant issue is the digital divide since not every
learner has access to stable internet connection or digital devices. It is also essential
that instructors have the necessary digital literacy skills in order to use technology in
the process of instruction in an efficient way. Institutional assistance and teacher
development are instrumental in overcoming such problems and enhancing effective
use of digital pedagogies.

Digital Literacy is the ability to effectively search for, analyze, create and
share information with digital technologies. It incorporates a wide range of skills,
such as the use of the internet, understanding digital tools, online security and
critically analyzing digital information. In the 21st century, digital literacy has
become essential for education, employment and civic life since it equips individuals
with the skills to utilize the digital world effectively and responsibly. As artificial
intelligence and online learning platforms increasingly find entry into learning spaces,
digital literacy also includes ethical concerns, data privacy and the ability to learn
evolving technologies. Technology-Enhanced Learning (TEL) is the use of digital
tools, resources and technologies to facilitate and enhance teaching-learning. It
includes a range of approaches, such as online learning platforms, Al-based adaptive
learning, virtual and augmented reality, gamification and adaptive learning systems.
TEL increases student engagement, accessibility and collaboration, allowing learners
to interact with content in creative ways. Additionally, it enables flexible learning
environments, such as blended and flipped classrooms, that enhance self-directed
learning and skill development. With the advent of Al and data analytics, TEL is
playing an important role in optimizing learning experiences and outcomes in modern
learning environments. Personalized Learning is a pedagogical approach that tailors
instruction, content, and pace to meet the unique needs, preferences, and interests of
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individual learners. This approach leverages technology, adaptive learning systems
and data-driven insights to provide personalized learning experiences. At the core of
personalized learning are student-centered instruction, flexible learning pathways,
competency-based progression and immediate feedback. This approach increases
student engagement, improves learning outcomes and fosters self-directed learning by
allowing students to learn at their own pace. The convergence of artificial intelligence
(AI) and digital media has maximized the efficacy of personalized learning in
addressing diverse learning needs. Digital equity is understood to be the delivery of
equal and inclusive access to digital technologies, resources, and opportunities so that
all individuals regardless of socioeconomic status, place, disabilities or other barriers
can effectively participate in the digital world. This includes access to quality internet
connections, digital devices, digital literacy education and support structures. Digital
equity significantly contributes to bridging the digital divide, maximizing educational
opportunity, workforce development and facilitating social inclusion. As technology
assumes an increasing importance in education and working life, the achievement of
digital equity is vital in providing equal opportunities to all members of an
increasingly dynamic digital society.

21st Century Skills are key abilities that prepare individuals to succeed in a
more intricate, technology-integrated and globalized environment. They surpass the
conventional understanding of academic competencies and target critical thinking,
creativity, collaboration and communication; commonly called the “4Cs” of learning
and innovation. Along with these core skills, digital literacy is very important,
ensuring that people are able to navigate, assess and make use of information
efficiently in a digital world. With the fast pace in artificial intelligence, automation
and big data, proficiency in information literacy, media literacy and ICT skills is now
imperative. In addition, life and career skills like adaptability, leadership, problem-
solving and social awareness are essential in building resilience and helping
individuals make meaningful contributions to society. These skills not only equip
learners for the workplace but also enable them to be lifelong learners, able to adjust
to new challenges and innovations. Education systems across the globe are revamping
their curriculum to incorporate 21st-century skills through experience-based learning,
project-based education and multidisciplinary methodology. In the educational
context, personalized learning, technology-enhanced learning and inquiry-based
methodologies are being promoted to develop these critical skills. Through digital
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equity and access to quality education for everyone, societies can close the digital
divide and foster inclusive growth. With the world continuing to change, 21st-century
skills remain at the forefront in terms of developing future generations towards
personal and professional success.

Reimagining Pedagogies for a Digital Age

George Siemens initially proposed connectivism in 2005. It is a learning
theory appropriate for the digital era. According to this idea, learning is primarily
controlled by an individual’s capacity to traverse and establish connections within
social and technological networks. Knowledge is located within these networks. Such
a perspective contrasts with the more individualistic processes of behaviorism,
cognitivism and constructivism. Connectivism views the learning process as a
network formation both internally-neural networks-and externally in social and
technological networks. Siemens (2005) supports this when he says, “Learning is the
process of creating connections and developing a network™ (p. 5). The theory
emphasises that learning is the ability to create and navigate these networks, and that
information is widely distributed within the network of connections. Connectivism
maintains that knowledge is dispersed throughout the network of connections, in
contrast to other theories that locate knowledge in an individual. Downes explains
further that “knowledge is distributed across a network of connections and learning
consists of the ability to construct and traverse those networks” (p. 234). Knowledge,
therefore, does not remain an internal cognitive process but also involves an external
process of interaction with various information sources.

Connectivism creates consideration for the rapidly changing nature of
information in today’s digital age. As Siemens (2005) suggests, “the capacity to know
more is more critical than what is currently known” (p. 7). This suggests one needs to
stay connected to what is new. The ability to make decisions is considered a
significant learning process in connectivism. As Siemens said, “Choosing what to
learn and the meaning of incoming information is seen through the lens of a shifting
reality” Siemen 2005, p. 6. It means that a learner is always necessitated to assess
every information that comes across and he decides whether it is relevant or not.
Another very different approach of connectivism is an understanding of a role that
nonhuman appliances-in other words, technologies and artificial intelligence-play as
companions in learning. According to Siemens, learning may also be literally outside
of the individual, in “non-human appliances” (p. 6).
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Alam, M. A. (2023) contended that the pedagogy of connectivism is a new
pedagogy in teaching and learning in the digital era. The central focus of the
pedagogy is networks, connections and integration of new information and ideas into
the already established knowledge structure. Theoretically, the pedagogy has
foundation for connectivism; several other views are attracted in such as
constructivism, social constructivism and chaos theory. The findings showed that
connectivism provides a new paradigm for learning founded on the precept of
knowing as being distributed amongst nets of people, technologies and organisations.

Alam, M. A. (2024) gives more compelling argument in his paper for use of
this new pedagogy is that although this new pedagogy, connectivism, is easily
facilitated by any number of digital tools and online platforms, it can certainly
contribute significantly to improving learning outcomes through the more effective
provision of varied learning opportunities and autonomy to learn in whatever pattern
best suits them. The research study identifies that it stresses learner independence and
active interaction within the learning networks that includes boundless knowledge
development.

Connectivism’s View as Pedagogies for a Digital Age

The connectivist hypothesis, in accordance with which social media is integral
to learning, presents it as a powerful tool for creating, sharing, and linking
information between and within different networks. By making it possible for people
to engage in interaction and collaboration in real time, social media enhances the
knowledge distributive character inherent in connectivism. The following presents an
overview of how social media aids the connectivist model of learning by alluding to
diverse studies. Social networking sites such as Reddit, Facebook, LinkedIn and
Twitter offer a platform for students to engage with experts, peers and communities of
practice. The above-mentioned websites facilitate the networks intended to serve
connectivist learning. In this respect, Greenhow and Lewin (2016) observe that social
media allows individuals to construct learning networks that make it possible for them
to engage with individuals and access diverse perspectives; a concept that is
fundamental to connectivism. Studies have shown that social media platforms
enhance collaborative learning and knowledge sharing among students. Selwyn
(2023), for instance, illustrates how LinkedIn and Twitter enable informal learning
and professional networking where students can be in touch with peers and experts
globally.
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Digital media enables the distribution of knowledge across nodes that could
once more be an individual, a digital content, or a community. The social media
knowledge is being thought of in a distributed manner, which again signifies the
connectivist philosophy. Learning for a connectivist is to navigate these networks.
According to Veletsianos (2011), social media platforms have made it easier for
students to access materials on a wide scale, which makes it easier to stay up to date
with information and trends in any given sector. Social media give access to diverse
resources and materials of learning. Ramey (2024) explored how learners utilized e-
resources such as YouTube and Reddit in pursuing diverse learning content. This has
generally benefited such learners regardless of the diverse content learned from users-
generated content or other interactions within the community.

Digital age enable collaborative learning, where users construct knowledge
from collective problem-solving, sharing of resources and debate. This notion that
knowledge is co-constructed within networks- is core to connectivism theory. Junco,
Heiberger, and Loken’s (2011) study argues that use of social media within
educational settings enhances collaborative learning, and hence develops more
interaction with the subject-two critical ingredients to effective connectivist learning.
The dynamic movement of information across social networking sites necessitates
that students analyze and make a decision on information exposed to them, including
the relevancy and veracity of information. Such analysis is imputed in connectivism,
with decision-making taken as one of the most central processes of learning. Indeed,
Tess (2013) is of the opinion that social media compels students to think critically
about what they are shown, a function that enhances their capacity both to move
around within complicated networks and to make correct decisions.

Digital era actually offers the channels for instant interaction and feedback,
which would be crucial to ongoing learning and adjustments within the networks.
Such immediacy is also central to the connectivist learning process as essentially the
process is ongoing, dynamic and from constant interactions with others. According to
Manca and Ranieri (2016), social media platforms offer immediate feedback, which
may enhance learning since learners may tune up with way better understanding and a
sooner approach. The immediacy provided by the context of social media allows for
real-time interaction and feedback that improve the learning experience.
Alternatively, as documented by Walker and Hsu, learners and teachers utilize social
media for feeding into instant feedback, which would allow for faster adjustment in
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learning approaches and increase engagement. As wonderful as social media is, with
its great multitude of advantages, there are some challenges as well. Chen and Wang
(2023), in their study, examined misinformation concerns and the potential distraction
associated with these websites. These researches highlight the significance of critical
media literacy skills in being able to navigate the vast amount of information on social
media. Through curating experiences by students, social media has also facilitated the
facilitation of support for self-regulated learning. Johnson’s research (2024)
uncovered platforms like Pinterest and personal blogs that students visit to collect, re-
arrange and share resources to help facilitate individualized learning paths followed.
Opportunities and Challenges of Pedagogies for a Digital Age

Digital media as learning platforms for connectivist learning are experiencing
various opportunities and challenges. While offering widespread connectivity,
collaboration and varied information, social media platforms can improve learning
significantly. Such benefits, however, come with respective challenges that are to be
met for effective learning to occur. The first is that social media can expose students
to a wider range of individuals and groups, leading to students being able to access a
diverse range of ideas and knowledge. With diversity improving the learning process,
students are given the advantage of numerous perspectives, all of which stimulate
critical thinking and enable comprehensive understanding of complex themes. These
are enabled by social media to enable interactions in real time, where feedback can be
provided immediately and subjects discussed or collaborations undertaken at the same
moment. That immediacy, in turn, enables the connectivist notion of ongoing learning
through knowledge constantly changing in an ongoing process, with learners capable
of quickly adjusting to new information. Connectivism with the use of digital media
enables learners to develop individualized learning networks, thus enabling learners'
specific needs and interests. Learners are able to follow specialists, participate in
relevant groups and access resources specifically directed towards their individualistic
learning objectives, thus facilitating more personalized learning experiences from
their learning processes. Social media are cheap substitutes for traditional education
sources. The majority of social media sites make information, courses and tutorials
accessible for free, thus enhancing accessibility to education for more individuals by
virtue of geographical or economic limitations that can get in the way of their
aspirations to learn. Digital resources embraces the concept of lifelong learning in that
it keeps information and networks available at all times. Students can find it simple
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enough to remain networked to the areas that engage them even outside formal
learning and keep learning, a core doctrine of connectivist learning (Kop & Hill,
2008).

Too much information can be released through social media. It might be
extremely difficult for the learners to know the difference between the bad and good
sources. These difficulties tend to make it difficult to carry out the process of learning
effectively since there is a lot of information to sift and prioritize by the learner in
question. All the information being released through social media may not be valid or
even reliable. The fact that social media platforms are unregulated and this is coupled
with the laissez-faire platform can result in the dissemination of misinformation and
complicate learning outcomes. Therefore, students will need to become strongly
critically thinking when it comes to deciding whether or not information is valid.
However, even as such potential is present for social media to improve educational
processes, inequality exists in all students regarding access to computers and the
internet. Such so-called 'digital divide' could potentially generate unequal
opportunities to learn, particularly among low-income or rural residents. (Greenhow
& Lewin, 2016). In general, members who subscribe must give their personal details
on social media; hence, privacy and data safety issues are concerns. Students will be
hesitant to participate full-time in learning through social media due to fear of data
leakage or improper use of their details. Social media's inherent nature is to be
extremely engaging, thereby leading to distraction and lack of concentration in
activities by students. The incessant notifications, advertisements, and unnecessary
course material will detract from the learning process and the students will struggle to
interact with the content.

Strategies to Improve Pedagogies for a Digital Age

Teachers, schools and students will gain the most from connectivism
education in the digital media age if certain strategies are followed that would
optimize the capabilities of digital media while addressing its limitations. Develop the
skill of digital literacy since there is a lot of information on the websites, students
should be able to acquire such digital literacy that will assist them in separating what
is credible from what is not. To this end provide training in the skills of accessing
online information for credibility, biases and how to use the digital platforms
responsibly. Teachers can incorporate elements of digital literacy in the curriculum,
which would include critical thinking, verification and proper ethics in using the
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internet. Promote networked learning and collaboration to function on the very
premise that learning must take place in networks and through collaboration and this
inherently social media will be capable of fulfilling. Encourage students to start and
engage actively in online communities, discussion forums or collaborative projects
through social media. Using this technology, teachers can now create assignments that
require students to work collaboratively through digital media with other
professionals or peers and build a learning community outside the classroom walls
(Veletsianos, 2011).

Give explicit expectations and standards to the learners since social media is
so full of distractions that it will be very crucial to make space for some guiding
principles that will help learners maintain their concentration and utilize the platforms
in an effective manner. Have clear policies and relay them on the use of social media
for learning. Teachers must set expectations regarding online conduct, efficient time
management and how digital media tools are to be utilized to achieve a particular
learning task. Second, developing a code of conduct in online communication will
assist in maintaining a respectful and productive learning environment (Manca &
Ranieri, 2016).

Leverage analytics of social media to facilitate learner personalised learning
that offer a variety of data and analytics through which it is achievable to personalise
the learning process according to what individual needs and preferences require.
Leverage your own social media platforms where you observe students' trends as
against their engagement, usage and consumption of content. The facilitators can then
leverage this information in order to provide personalized feedback, identify those
specific areas where learners might need support and refer them to resources or
networks that best suit their point of interest and learning goals. Practice lifelong
learning and keep dynamic engagement alive which allows for continual learning
about incidents occurring in all walks of life and keeps the users informed. Get
students apply the social media usage concept to lifetime learning: Get students join
professional communities, follow industry thought leaders in their area of practice,
and continue the conversation. Open up access and enable alumni involvement by
making the institution's social media learning communities available for connective
continuity and learning long after graduation day. Share and curate high quality
content every day, post articles, research papers and study material. Create and share
lists of must-read resources or tools on a given topic.
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Foster collaborative learning and establish or find discussion forums/groups
on social networking platforms to share of interest. Engage in collaborative work,
where a team of learners is required to produce content or resolve an issue. Use
trending issues and hashtags that observe and build on hashtags utilized within your
field of study, keeping them up-to-date with what is being talked about. Take up
popular issues with regards to contemporary issues and contemporary. Engage with
influencers Follow and engage with top influencers and experts in your field. Watch
live sessions, webinars, or Q&A sessions conducted by experts. Peer-to-Peer learning
facilitation for which Offer peer review and comment features for collaborative
content or projects. Connect the learners with experts for mentoring. Utilize Multi-
Media Tools Videos, podcasts, info-graphics, etc. for providing information in an
interactive format. Make use of interactive tools like polls, quizzes, live chat features,
etc. to create activity and encourage learning. Promote Reflective Practice Exchange
of thoughts on experience encountered at work, challenges overcome and
achievements obtained. Likewise, it could be carried out through online diaries or
blogging for recording and reflection of learning processes and results.

Organization and Membership in Learning Communities Active sharing by
means of group and forum membership for learning goals. Setting up new learning
groups/networks for particular interest or need. Incorporate game-based learning and
employ learning games or/and challenges that can be shared and accessed through
social media. Rewards or badges system for learning achievement or production of
quality content. Foster Continuous Interaction and provide regular interaction with
your network in order to maintain the learning process dynamic and current. Have
feedback receiving and providing mechanisms in place to promote a culture of
ongoing improvement. These methods can facilitate the creation of a dynamic,
interactive and rich learning environment that is in line with Connectivism’s
principles in the digital media era.

Findings of the Study

The paper’s stronger point in support of use of this new pedagogy is that
although this new pedagogy, connectivism, is so easily enabled by any number of
digital tools and web platforms, it can undoubtedly assist significantly towards
improved learning outcomes through the greater provision of variegated opportunities
to learn and freedom to learn in whatever style is most effective for them. The
researcher research discovers that it prioritizes learner autonomy and dynamic
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interaction in the learning networks that entails unlimited knowledge expansion.
Argued on the basis of the findings, it is advised that the problems of implementing
connectivism in forms of formal education have been properly observed on the matter
of accessible infrastructural base, the requirement of proper training of teachers and
filling the gap of digital literacy at the center of the students. Assessment practices
that penetrate skills competencies such as problem-solving, flexibility and networking
would be aligned to the principles of connectivism.
Conclusion

Digital pedagogies have reshaped the learning environment by providing
personalized, interactive and inclusive learning experiences. With continuing
advancements in technology, it is important for policymakers and teachers to embrace
digital innovations along with solving the accompanying challenges. By following
this, digital pedagogies can make learners and teachers more empowered, making the
education system more inclusive and future-oriented. In the age of technology, when
learning is ever more mediated by technology and within complex networks,
connectivism is sensible as a theoretical framework. This theory runs counter to
prevailing assumptions about the place of networks, the fragmentation of knowledge
and the consideration of decision-making within the learning process. Connectivism
provides a useful lens through which to consider the way in which the educational
terrain is changing with technological progress. Social media is an excellent platform
for building networks for information sharing, enhancing collaboration, enhancing
critical thinking and even facilitating real-time feedback in the context of connectivist
learning. Incorporation of social media in education processes undoubtedly aligns
with principles of connectivism by providing new avenues for learners' connection,
sharing and development in a digitally networked world. The greatest potential and
threats to the connectivist learning are given by digital media: it provides greater
access to information, better quality and diversity of views and offers a few
opportunities to learn collaboratively. Conversely, it can pose such threats as overload
of information, quality issues and privacy. To this extent, carefully constructed
integration of online media into the learning environment is needed in order to assist
students in taking optimal benefits and minimizing potential detriments. Pedagogy
based on connectivism thus holds tremendous potential by capitalizing on networks'
power in making available more collaborative, autonomous and life-long learning
spaces. But these chances are threatened by obstacles and consist of the digital divide
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and information overload, together with assessment problems. Thus, careful planning
and proper infrastructure for digital tools needs to be given as support to both learners
and teachers and to making connectivism available to successful application in
various contexts. Thus the reimagining of pedagogies for the digital age will be
successfully adopted.
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Abstract

Traditional teacher programme has long prioritized subject expertise and content
delivery. However, evolving educational demands—informed by global
frameworks like SDG 4, OECD Learning Compass 2030, and India's NEP 2020—
call for a broader conceptualization of teacher readiness. This article critically
examines the need to prepare teachers beyond content mastery, emphasizing
inclusive pedagogies, socio-emotional learning, critical inquiry, technology
integration, and reflective practice. Drawing on global and India-specific
research—including empirical studies, policy analyses, and practitioner accounts
it identifies gaps in current teacher education programme and proposes models
that represent transformative professional development. Key competencies are
explored in depth like experiential, mentorship, and action research based teacher
education approaches. Systemic challenges including rigid curricula, resource
limitations, and misaligned assessment structures are analyzed. The paper
concludes with evidence-based strategies: redesigning teacher education
curricula, strengthening school university linkages, embedding continuous
professional development, and initiating policy reforms aligned with
transformative aims. By integrating diverse perspectives and documented
outcomes, this work presents actionable insights to support educators who guide
holistic learning and cultivate equitable, inclusive classrooms.

Keywords: Transformative Pedagogies, Holistic Development, SDG 4, NEP-
2020, OECD Learning Compass 2030

Introduction

Teacher education has historically emphasized mastery of content and the effective

delivery of curricula—a legacy of behaviorist approaches where teaching is viewed as
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knowledge transmission (Shulman, 1986). Though subject expertise is foundational,
such an approach is proving inadequate in preparing teachers to cultivate deeper
learning, critical thinking, creativity, and social-emotional capabilities among
learners (OECD, 2020).

Global directives—such as the United Nations' Sustainable Development Goal 4,
aimed at ensuring inclusive and equitable quality education—underscore that teachers
must foster not only cognitive skills but also ethical awareness, emotional
intelligence, and global citizenship (UNESCO, 2016). The OECD's Learning
Compass 2030 highlights transformative competencies like navigating complexity,
cooperating across cultures, and taking responsibility for one’s learning (OECD,
2020). Concurrently, India's National Education Policy 2020 advocates a shift toward
holistic development, multilingualism, experiential learning, and critical pedagogy
(Ministry of Education, 2020). It envisions teacher preparation as more than an
academic exercise—it is foundational to fostering learners who can engage with the

complex environments of the 21st century.

Converging Visions for 21st-Century Teacher Preparation

National
Global .
. . Education
Directives .
Policy
International

India's educational

educational goals
reform

215 —Century Teacher Preparation

Figure-1

Despite these progressive frameworks, many teacher education programs remain
anchored in traditional structures. They focus on concept mastery, lesson planning,
and a standardized assessment culture that leaves little room for innovation or the
cultivation of inclusive, student-centered approaches (Dar & Ganaie, 2021;
Chaturvedi, 2023). With rising classroom diversity, growing emphasis on socio-
emotional learning (SEL), and rapid technological shifts, educators need to be
equipped for much more than effective content delivery—they need to lead
transformative learning experiences.
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This paper explores how teacher preparation can transcend content delivery. It seeks
to answer: What competencies constitute transformative teaching? What program
models effectively instantiate them? What systemic constraints must be addressed?
Guided by global and Indian insights—including policy reviews (Nandi, Das, &
Halder, 2022; Sarkar & Yadav, 2023)—the paper offers strategic recommendations
for redesigning teacher education toward more holistic, reflective, and inclusive
frameworks.

Literature Review

Pedagogical Content Knowledge (PCK) remains recognized as crucial for integrating
subject knowledge with how learners construct meaning (Shulman, 1986). Yet many
teacher programs concentrate on content mastery and standardized lesson delivery,
neglecting dimensions like inclusive teaching, emotional intelligence, and reflective
practice (Dar & Ganaie, 2021). This faculty-centered paradigm limits teachers’
capacities to interpret learning barriers or embrace pedagogical diversity.

Inclusive education literature emphasizes the need for teachers skilled in
differentiated instruction, Universal Design for Learning (UDL), and accommodation
of learners with special needs or differing backgrounds (Sarkar & Yadav, 2023).
However, such competencies are often sidelined in curriculum design, resulting in
insufficient preparation for real-world classroom diversity.

Socio-emotional learning (SEL) in teachers correlates strongly with more empathetic
and effective classroom engagement (Dar & Ganaie, 2021). Still, SEL remains
peripheral in many educational programs, despite being critical for teacher well-being
and student—teacher rapport.
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Empirical reviews show that impactful teacher education blends theory with guided
practice. Mentorship, reflection, and sustained field experience enhance candidates’
preparedness for classroom complexity (Chaturvedi, 2023). Action research enables
teachers to investigate their practices contextually and iteratively, fostering
professional growth and adaptability.

Indian-focused analyses of NEP 2020 identify its strengths—such as emphasis on
interdisciplinary learning, multilingualism, and teacher professionalism—but criticize
gaps in implementation, noting underfunded programs, insufficient teacher
preparation for inclusive pedagogy, and outdated assessment mechanisms (Nandi et
al., 2022; Babu, 2023).

Global scholarship complements these findings. Sleeter (2001, 2008) emphasizes
cultural competence for diverse classrooms. Cochran-Smith etal. (2016) argue that
socially just teacher education must disrupt hierarchical norms and empower teachers
as agents of change. Davies and Davis (2019) highlight the transformative power of
mentoring and community immersion in teacher training globally. Such perspectives
inform a unified argument: teacher preparation must evolve beyond content
proficiency to meet the demands of inclusivity, reflection, and responsiveness in
diverse settings.

Key Competencies Beyond Content Delivery

Inclusive Learning Design

Teachers must be adept at designing learning environments that accommodate
linguistic, cultural, and ability differences. UDL and differentiated instruction
frameworks support this practice. For example, Sarkar and Yadav (2023) indicate that
NEP 2020’s inclusive education goals require teachers to employ flexible teaching
modes that respond to diverse learner needs.

Critical Thinking and Learner Inquiry

Transformative pedagogies require fostering intellectual curiosity through inquiry-
based and project-based learning. Teachers should be able to facilitate student-led
exploration—mnot just deliver answers. This aligns with OECD’s emphasis on future-
ready reasoning skills (OECD, 2020).

Technology-Enhanced Pedagogy

Teachers need to use digital tools to support collaboration, reflection, and
personalized learning. Practices such as flipped classrooms and e-portfolios, grounded
in intentional pedagogical design, shift technology from mere medium to learning
catalyst (UNESCO, 2016).

Socio-Emotional Competence

Self-awareness, emotional regulation, and relationship-building are critical for
managing classroom climate. Teacher well-being initiatives such as Saharaline—a
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WhatsApp-based support network in low-income Indian schools—highlight the power
of emotional and peer support structures (Varanasi et al., 2024).

Reflective and Practitioner Research

Engaging in action research encourages teachers to analyze their practice and adapt
with evidence. Cochran-Smith etal. (2016) argue that “teachers as researchers” is a
powerful model for enhancing professional judgment and autonomy.

Models for Transformative Teacher Education

= Experiential Learning and Mentoring:
Early, structured immersion in classrooms—accompanied by coaching and
reflection—develops practical skills and adaptive capacity (Chaturvedi, 2023).
Mentorship counters the gap between theory and practice and embeds reflective
cycles into learning.

= Action-Research-Based Preparation:
Teachers engage in classroom-based inquiry to identify problems, test pedagogical
strategies, and implement solutions. This model aligns with teacher as reflective
practitioner and supports continuous improvement (Cochran-Smith et al., 2016).

= Community-Engaged Teacher Education:
Placing teacher candidates within community settings promotes cultural
responsiveness and contextual understanding. Davies and Davis (2019) note how this
fosters deeper empathy and social awareness.

= Blended Models:
Combining face-to-face and online components—including peer forums, video
reflections, and virtual simulations—supports flexible and reflective learning. It
accommodates individual learning paces and teaching styles.

Challenges to Implementation

e Curriculum Inertia and Regulatory Barriers
Reports indicate entrenched curricula and accreditation systems limit innovation
(Nandi et al., 2022). Institutions often lack capacity or motivation to adopt progressive
frameworks.

e Assessment Misalignment
High-stakes testing privileges content recall over higher-order strategies or inclusive
teaching. Without reform, curricula cannot shift meaningfully (Babu, 2023).

e Resource and Infrastructure Constraints
Institutions face constraints in time, funding, and human capital, limiting their ability
to implement intensive mentoring or action-research programs (Chaturvedi, 2023).
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e Policy—Practice Gaps
Though NEP 2020 advocates transformative teaching, its translation into practice
remains inconsistent due to fragmented oversight and weak systemic coordination
(Babu, 2023; Singh, 2025).

e Cultural and Attitudinal Barriers
Hierarchical teacher—student relationships, resistance to partnership models, and
exam-driven mindsets inhibit Student-Centered Learning (SCL) adoption.

Recommendations
1. Curriculum Redesign around Core Competencies

Teacher education programs must integrate modules on inclusivity, SEL, enquiry-
based pedagogy, and reflective practice—not as electives but as core elements. This
aligns with NEP 2020’s call for multidisciplinary and holistic training (Ministry of
Education, 2020).

2. Strengthened School-University Collaboration

Partnership models should embed field experiences, co-teaching, and sustained
mentoring, allowing candidates to translate theory into practice within diverse
classrooms (Chaturvedi, 2023). Local education ecosystems must support such
partnerships.

3. Continuous Professional Development (CPD)

Institutionalize CPD as a lifelong teacher entitlement. This could include workshops,
peer learning groups, digital communities, and incentives for practitioner research and
innovation.

4. Policy Incentives and Accreditation Realignment

Regulatory bodies should revise accreditation and evaluation criteria to reward
programs that produce inclusive, inquiry-oriented teachers. Higher education funding
must prioritize institutions demonstrating grassroots impact.

5. Capacity Building for Teacher Educators

Instructor training in mentorship, action research, and digital pedagogies is crucial.
Networks of practice—including cross-institutional —exchange—can foster
professional growth and innovation.

6. Embedding Reflective Inquiry Practices

Incorporate structured reflection and action research into program coursework.
Documenting teacher inquiry through portfolios, case studies, or action research
journals cultivates a habit of professional inquiry.
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7. Leveraging Technology for Support Networks

Expand initiatives like Saharaline to create digital platforms for peer support,
mentoring, and resource sharing—especially for teachers working in low-resource
environments (Varanasi et al., 2024).

Conclusion

In an era of educational complexity, teacher preparation must transcend the act of
content delivery and cultivate transformative capacities. Through a critical synthesis
of global frameworks and Indian policy studies, this article argues that teachers must
be prepared to design inclusive learning environments, engage in inquiry-based
teaching, integrate technology mindfully, support socio-emotional development, and
embrace ongoing reflection. Models rooted in experiential learning, mentorship,
action research, and community engagement demonstrate positive outcomes where
implemented.

Yet systemic obstaclesrigid curricula, misaligned assessment, resource constraints,
and cultural resistancepose significant challenges. Policy reforms, accreditation
restructuring, and institutional investments are essential to drive change. Embedding
reflective inquiry, building digital and peer support systems, and upskilling teacher
educators can activate this shift.

Ultimately, preparing teachers beyond content delivery is not just a curricular
enhancement—it is a socio-educational imperative. It demands a shift in how we
perceive teacher professionalism and its role in shaping future-ready learners. If
realized, such a shift holds the promise of more equitable, engaging, and resilient
educational ecosystems.
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Abstract

India's cultural and linguistic diversity presents both a rich opportunity and a significant
challenge in the field of education. The National Education Policy (NEP) 2020 recognizes
this diversity and proposes reforms to ensure inclusive, equitable, and holistic education
through multilingual and multicultural approaches. This chapter explores the implications of
NEP 2020 for pre-service teacher education, focusing on the development of competencies
required to effectively teach in multilingual and multicultural classrooms. It analyzes the
policy’s recommendations regarding the medium of instruction, promotion of mother tongues
and regional languages, and the integration of cultural knowledge into pedagogical
practices. The chapter further examines strategies for emhancing teacher preparedness
through culturally responsive teaching, inclusive curriculum design, and professional
development modules. It emphasizes the importance of equipping future teachers with the
skills to foster inclusive classroom environments that respect linguistic and cultural
differences while promoting national unity. Through critical analysis, best practices, and
case illustrations, the chapter offers a roadmap for reimagining teacher education programs
in alignment with the goals of NEP 2020.

Keywords : Multilingual Education, Multicultural Classrooms, National Education Policy

2020, Pre-Service Teacher Education, Inclusive Pedagogy

Introduction

India, a nation marked by an extraordinary mosaic of cultures, languages,
ethnicities, and religions, presents a unique educational landscape. With 22 officially
recognized languages in the Eighth Schedule of the Indian Constitution and hundreds
of dialects spoken across the country, the classroom becomes a microcosm of this
diversity. In such a context, education must go beyond the mere transmission of
knowledge to become a transformative process that fosters inclusivity, mutual respect,
and national integration. The National Education Policy (NEP) 2020 acknowledges

this complexity and attempts to create a framework that supports linguistic plurality
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and cultural multiplicity in Indian classrooms, particularly at the foundational levels
and in teacher education programs (Ministry of Education [MoE], 2020).

The NEP 2020 marks a paradigm shift in India’s educational vision. It
emphasizes the integration of local culture and mother tongue as mediums of
instruction during early schooling, promoting a child’s cognitive development and
identity formation (MoE, 2020). Recognizing the importance of home language in the
learning process, the policy suggests that wherever possible, the medium of
instruction until at least Grade 5, and preferably till Grade 8 and beyond, should be
the mother tongue or local/regional language. This multilingual focus is not only an
educational strategy but also a socio-political move to preserve India's linguistic
heritage and promote equity in learning.

In tandem with multilingualism, multiculturalism is another crucial theme in

NEP 2020. India’s multicultural reality requires the education system to move away
from a "one-size-fits-all" model and adopt inclusive pedagogical practices that reflect
the sociocultural backgrounds of learners. As Banks (2015) suggests, multicultural
education promotes democratic values and cultural pluralism by preparing students to
function in an increasingly diverse society. It is imperative that teacher education
programs align with this vision by preparing pre-service teachers to address the needs
of diverse classrooms with sensitivity and adaptability.
The multicultural classroom in India is characterized not only by linguistic variation
but also by differences in caste, religion, ethnicity, gender, socioeconomic status, and
regional identity. These differences often intersect, creating complex educational
realities that require nuanced pedagogical responses. Pre-service teachers must
therefore be trained not only in subject matter content but also in cultural competence,
empathy, and inclusive strategies that recognize and value student diversity (Gay,
2010).

One of the central tenets of NEP 2020 is the holistic development of learners.
This goal cannot be achieved without addressing the challenges posed by linguistic
and cultural barriers in education. Research has shown that children learn best in their
home language, especially in the early years, as it allows for better comprehension
and cognitive engagement (UNESCO, 2016). Moreover, when students see their
language and culture reflected in the classroom, it validates their identity and fosters a

sense of belonging, which is essential for academic motivation and success

194



Teacher Education @ 2030

(Cummins, 2000). NEP 2020’s emphasis on multilingualism is thus not merely
linguistic policy but a commitment to social justice and inclusive education.

However, the transition from policy to practice is fraught with challenges.
India’s teacher education system has traditionally been centralized and standardized,
often neglecting regional needs and linguistic diversity. Teacher education programs
frequently focus on content knowledge and pedagogy but fail to address the
sociocultural contexts of learners. Pre-service teachers often enter the profession
without the tools to engage with multilingual or multicultural classrooms effectively.
As Ladson-Billings (1995) argues, effective teachers in diverse classrooms are those
who possess a deep understanding of the cultural backgrounds of their students and
use that knowledge to inform their teaching strategies.

NEP 2020 recognizes the role of teachers as the cornerstone of the education
system. It emphasizes the need for a rigorous and well-rounded teacher education
system that incorporates multilingual and multicultural perspectives. The policy
proposes the establishment of integrated B.Ed. programs that include training in
inclusive education, cross-cultural understanding, and local context-based teaching
methodologies (MoE, 2020). The curriculum for teacher education is envisioned to be
interdisciplinary, rooted in Indian values, and adaptable to local realities. This vision
provides an opportunity to reimagine pre-service teacher education in a way that
aligns with the pluralistic ethos of Indian society.

Furthermore, the NEP 2020 highlights the importance of equity and inclusion
as foundational principles of education. It stresses that disadvantaged and
underrepresented groups—including linguistic minorities, tribal communities, and
economically weaker sections—must receive special support to access and benefit
from education. Teacher education programs, therefore, must equip future teachers
with the ability to create inclusive classrooms that address the needs of all learners,
regardless of their background. This requires training in differentiated instruction,
multilingual resources, culturally responsive assessment, and sensitivity to issues of
social justice and equity (Banks, 2013).

Another significant aspect of NEP 2020 is its endorsement of experiential
learning, critical thinking, and competency-based education. These pedagogical shifts
require teachers who can navigate and integrate diverse perspectives into the learning
environment. In multilingual and multicultural classrooms, this means designing
lessons that draw on students’ lived experiences, encouraging dialogue among
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cultures, and promoting linguistic pluralism. Pre-service teachers need to develop the
skills to create such learning spaces through both theoretical understanding and
practical exposure.

In practice, this can be facilitated through internships, school immersion
programs, community engagement, and reflective teaching practices embedded in
teacher education curricula. By spending time in diverse school settings, pre-service
teachers can observe and analyze the dynamics of multilingual and multicultural
interactions and develop strategies for inclusive teaching. Such experiential
components are crucial in bridging the gap between theory and practice in teacher
education.

Additionally, the integration of digital tools and technology in education—as
emphasized by NEP 2020—provides opportunities for supporting multilingual
learners and accessing culturally diverse content. Teachers can use digital platforms to
provide translations, subtitled videos, language learning apps, and culturally relevant
resources. However, the effective use of technology also depends on the teacher’s
awareness, training, and motivation. Hence, digital literacy must be accompanied by
cultural literacy in teacher preparation.

The success of NEP 2020's vision rests on the ability of teacher education
institutions to redesign their programs to reflect the multilingual and multicultural
realities of Indian society. This involves revising syllabi, retraining faculty,
developing context-specific resources, and fostering a mindset that values diversity as
an asset rather than a challenge. Collaboration with local communities, language
experts, and cultural organizations can also enrich teacher education and ensure that it
remains grounded in real-life experiences.

NEP 2020 and Multilingual Classrooms

India’s linguistic landscape is among the richest in the world, with over 19,500
languages and dialects spoken across its regions (Census of India, 2011). Recognizing
this diversity, the National Education Policy (NEP) 2020 places multilingualism at the
heart of its vision for equitable and inclusive education. The policy aims to transform
the educational experience for students by embracing their linguistic identities,
particularly during the formative years of learning. The implementation of
multilingual education is presented not only as a pedagogical strategy but also as a

tool for national unity, social cohesion, and academic success.
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Policy Goals and Recommendations

NEP 2020 outlines several key recommendations to promote multilingualism within

the Indian education system, particularly at the school level:

1.

Mother Tongue or Regional Language as Medium of Instruction

The most significant recommendation is the use of the mother tongue or
local/regional language as the medium of instruction at least until Grade 5, and
preferably till Grade 8 and beyond (MoE, 2020). This recommendation is
grounded in research suggesting that early education in the child’s home
language leads to better cognitive development and stronger foundational
learning outcomes (UNESCO, 2016; Cummins, 2000).

Promotion of the Three-Language Formula

NEP 2020 reiterates the modified three-language formula, encouraging
students to learn three languages — two of which must be native to India.
Flexibility is emphasized, allowing states and schools to adapt to local
linguistic needs. This is designed to promote national integration while
preserving local languages and cultures (MoE, 2020).

Curricular and Pedagogical Support

The policy emphasizes the development of bilingual teaching-learning
materials and training teachers to facilitate instruction in multiple languages. It
also promotes the integration of classical and tribal languages into the
curriculum to ensure inclusivity for marginalized linguistic communities.
Language Resource Centres and Technology Integration

NEP 2020 calls for the creation of language resource centres and the use of
technology and Al-based tools for translation and content delivery in multiple
languages to support both teachers and learners in multilingual environments.
Teacher Preparation and Language Sensitization

Importantly, the policy mandates that pre-service teacher education programs
must train future teachers in the pedagogical strategies of multilingual
education. This includes raising awareness about language rights, inclusive

classroom practices, and the use of local languages in teaching.

Challenges in Implementing Multilingual Education

While the policy aspirations are laudable, several implementation challenges

persist:
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Shortage of Trained Multilingual Teachers

One of the most critical issues is the lack of teachers proficient in multiple
languages or trained in multilingual pedagogy. Many teacher education
institutions do not offer adequate modules on multilingual instructional
strategies, especially for tribal or lesser-spoken languages.

Scarcity of Teaching-Learning Materials

Schools across India face a shortage of textbooks, digital content, and
instructional resources in mother tongues and regional languages. Even when
materials exist, their quality and accessibility vary widely.

Resistance from Urban and English-Medium Stakeholders

A growing preference for English-medium education, especially in urban and
semi-urban areas, often leads to resistance from parents and school
administrators who associate English with better employment prospects. This
presents a sociocultural challenge in implementing mother tongue instruction
(Mohanty, 2009).

Administrative and Policy-Level Disparities

The decentralized nature of language policy implementation across states can
lead to inconsistencies in execution. While some states actively promote
regional languages, others lack political will or infrastructure to do so.
Assessment and Evaluation Barriers

Standardized assessments are often conducted in dominant or official
languages, which can disadvantage learners from diverse linguistic
backgrounds. Adapting evaluation methods to support multilingual learners

remains a critical gap.

Opportunities in Implementing Multilingual Education

Despite the challenges, NEP 2020 opens up several opportunities for transformation:

Reinforcement of Cultural Identity :Allowing children to learn in their
mother tongue helps in preserving linguistic heritage and fosters a positive
sense of self and community, which is essential for emotional and social
development.

Improved Learning Outcomes :Research has consistently shown that

children taught in their home languages perform better in comprehension and
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conceptual understanding in early grades (Ball, 2010). This lays a strong
foundation for lifelong learning and academic achievement.

e Development of Multilingual Competence :Exposure to multiple languages
enhances cognitive flexibility, problem-solving ability, and communication
skills. The three-language formula ensures that students develop multilingual
proficiency, positioning them better for higher education and employment in a
globalized world.

e Empowerment of Marginalized Communities :When tribal and minority
languages are incorporated into education, it leads to greater participation of
marginalized communities and strengthens educational equity and social
inclusion.

e Integration with Digital Platforms :Digital tools, including e-content, Al-
based translation, and voice-assisted learning, offer scalable solutions for
creating multilingual resources that can reach remote and underserved regions.

NEP 2020 and Multicultural Classrooms
India’s classrooms are not only multilingual but also deeply multicultural,

reflecting the country's vast array of ethnicities, religions, social strata, customs, and
traditions. National Education Policy (NEP) 2020 recognizes this reality and
embraces it as a foundation for building inclusive, equitable, and holistic education.
Rather than treating diversity as a challenge, the policy promotes it as an opportunity
for mutual learning, respect, and growth.
Inclusive Practices for Diverse Student Populations
NEP 2020 emphasizes inclusivity in education by addressing the needs of students
from various socio-cultural backgrounds. Chapter 6 of the policy, titled Equitable and
Inclusive Education, provides clear directions to “ensure that no child loses any
opportunity to learn and excel because of the circumstances of birth or background”
(MoE, 2020, p. 24). This includes ensuring access to education for students from
Scheduled Castes (SC), Scheduled Tribes (ST), Other Backward Classes (OBC),
minorities, girls, and children with disabilities.
Key inclusive practices highlighted in NEP 2020 include:

o Culturally responsive pedagogy that reflects students' experiences and cultural

knowledge in the teaching-learning process.
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e Use of local knowledge systems and traditional practices in curriculum design
to foster respect for heritage.
e Formation of Inclusion Funds at central and state levels to support socio-
economically disadvantaged groups (SEDGs).
o Establishment of Special Education Zones (SEZs) to support areas with
concentrated SEDG populations.
Training Pre-Service Teachers in Cultural Sensitivity and Awareness
One of the critical mandates of NEP 2020 is to reimagine teacher education. As
classrooms become increasingly diverse, the development of cultural competence
among teachers becomes imperative. NEP 2020 recommends a four-year integrated
B.Ed. program to be the minimum degree requirement for teaching by 2030. This
restructured program must include core courses that prepare future teachers for
diverse classrooms.
The National Curriculum Framework for Teacher Education (NCFTE), aligned with
NEP 2020, stresses the importance of sensitizing pre-service teachers to:
o Issues of caste, gender, religion, and language in educational contexts.
o The importance of equity and social justice.
o The ability to interact respectfully and empathetically with students and
families from diverse backgrounds.
Teacher education institutions (TEIs) are now tasked with not just training teachers in
subject knowledge but also helping them become agents of inclusion and social
cohesion (NCTE, 2021).
Strategies for Pre-Service Teacher Education
Preparing pre-service teachers for diverse classrooms demands a shift from traditional
methods to culturally sustaining pedagogies and reflective practices. Below are
critical strategies to embed in teacher education programs:
Cross-Cultural Communication Skills
Effective communication across cultures is vital for building inclusive classrooms.
Pre-service teachers should be trained to:
e Recognize non-verbal cues, dialects, and idioms that vary across cultures.
e Practice active listening and empathetic dialogue with students and parents.
o Facilitate multilingual conversations and scaffold language use for

comprehension and expression.
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Simulation exercises, community immersion programs, and role-playing activities can
support the development of cross-cultural communication.

Classroom Management Techniques in Diverse Settings

Classroom management in multicultural contexts must account for differences in
values, behaviors, and learning styles. Pre-service teachers should learn to:

o Build mutual respect and trust among students of different backgrounds.

o Address biases and stereotypes that may arise in classroom interactions.

o Design inclusive seating plans, group activities, and assessment practices.
Training in restorative practices, conflict resolution, and trauma-informed teaching
can be especially helpful in managing emotionally complex and diverse
environments.

Collaborative Learning Approaches that Celebrate Diversity

Collaborative learning strategies such as peer tutoring, group projects, and
cooperative learning provide opportunities for students to engage across cultures.
Teacher education should focus on:

e Structuring group tasks that encourage cultural sharing and exchange.

o Using case studies and storytelling that represent diverse voices.

o Promoting student agency by incorporating local narratives and community

projects.

Such approaches not only build intercultural understanding but also enhance
engagement and academic outcomes.

Conclusion

The National Education Policy (NEP) 2020 represents a transformative step forward
in reimagining the Indian education system through the lens of inclusivity, diversity,
and equity. By explicitly addressing the realities of multilingual and multicultural
classrooms, the policy reaffirms India’s constitutional commitment to justice,
equality, and fraternity in education. It recognizes diversity not as a challenge but as a
strength that can enhance the quality of teaching and learning when approached with

sensitivity and strategic planning.
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Abstract

ITEP introduces important changes to teacher education practices that follow
guidelines from NEP 2020. Its main target is academic education integration with
pedagogical instruction to provide teachers optimal preparation for modern
educational changes. The enormous potential of Integrated Teacher Education
Programme to enhance Indian teacher education faces substantial obstacles during
its current deployment phase. Multiple challenges need effective solutions for the
successful execution of ITEP. The program faces multiple obstacles which stem
from inadequate infrastructure, unprepared teaching staff,integration problems in
the curriculum, regulatory requirements and a shortage of funding. Implementation
hurdles multiply because of teacher education institutions' unwillingness to change
along with the requirement of effective assessment and accreditation frameworks.
For the successful transformation from separate to unified teacher education
operations policy backing and capital strengthening together with faculty
development initiatives will be vital. This chapter presents an extensive assessment
of the impediments which block successful ITEP deployment by doing an in-depth
examination of these obstacles. The development of an outstanding teacher
workforce to lead educational progress demands the resolution of these obstacles in
the 21st century.

Keywords:  Integrated Teacher Education Programme (ITEP), National
Education Policy 2020, Teacher education, Curriculum integration,

Implementation challenges
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INTRODUCTION

Teacher education is a critical component of any educational system, as the quality of
teachers directly influences the effectiveness of education delivered to students.
Recognizing this, the Indian government introduced the Integrated Teacher Education
Program (ITEP) as part of the National Education Policy (NEP) 2020. ITEP is a four-
year comprehensive program that integrates undergraduate studies with teacher
education, aiming to produce highly skilled and professionally competent teachers. By
merging a bachelor's degree with teacher training, ITEP seeks to address the
traditional gaps in teacher preparation, providing a more holistic approach to
pedagogy, subject mastery, and practical teaching experience.However, the
implementation of such a large-scale reform in teacher education has encountered
several challenges.

The ITEP represents a paradigm shift in teacher preparation, aiming to replace
fragmented and often disparate teacher education pathways with a cohesive,
integrated approach. The vision is to produce teachers who possess a deep
understanding of subject matter, pedagogical expertise, and a strong foundation in
educational psychology and philosophy. This initiative is particularly timely in the
context of the National Education Policy (NEP) 2020, which emphasizes the need for
high-quality teacher education to drive educational transformation. However, the
current educational scenario presents a complex backdrop for the implementation of
ITEP. Factors such as rapid technological advancements, evolving student
demographics, and the increasing emphasis on competency-based learning demand a
flexible and responsive teacher education system. Moreover, the lingering effects of
the COVID-19 pandemic have highlighted the importance of digital literacy and
adaptability in education. The ITEP must navigate these complexities while ensuring

equitable access and maintaining high standards.
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OVERVIEW OF INTEGRATED TEACHER EDUCATION PROGRAMME
(ITEP)

OBJECTIV
ES OF
L1 ITEP

KEY
FEATURES

OF ITEP

------

IMPORTA
NCE

OF ITEP

OVERVIEW OF ITEP
Figure-1

> Vision of ITEP:

The Integrated Teacher Education Programme (ITEP) is a four-year undergraduate
initiative designed to revolutionize teacher education in India. Its vision aligns with
the National Education Policy (NEP) 2020, aiming to produce educators who are not
only subject matter experts but also adept in modern pedagogical techniques. The
programme emphasizes critical thinking, creativity, inclusivity, and ethics, preparing

educators to adopt learner-centred methodologies while contributing to a diverse

society.
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Objectives of ITEP:

The primary objectives of ITEP are:

To integrate general education with professional teacher training.

To provide a holistic understanding of pedagogy, curriculum, and assessment

methodologies.

To prepare well-rounded educators with interdisciplinary knowledge and

practical teaching experience.

To ensure that teachers are equipped with 21st-century skills, including digital

literacy, critical thinking, and effective communication.

To streamline the teacher preparation process by replacing the traditional

Bachelor of Education (B.Ed.) degree with a more structured and research-

based program.

Key Features of ITEP

O

Structure and Duration

Four-year integrated program

Combination of subject knowledge and pedagogical training

Internship and fieldwork components

Curriculum Components as per NEP 2020

Multidisciplinary approach with focus on foundational literacy and
numeracy

Inclusion of Indian knowledge systems and values-based education
Emphasis on digital literacy and emerging pedagogies

Pedagogical Innovations

Experiential learning and activity-based methodologies

Integration of technology in teaching and learning

Focus on competency-based and learner-centric approaches

Assessment and Accreditation Mechanisms

Continuous and comprehensive evaluation

Standardized teacher eligibility criteria

National and state-level accreditation frameworks

Eligibility and Admission

Completion of higher secondary education (10+2) from a recognized board.
Meeting the eligibility requirements set by respective universities and
teacher education institutions.
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= Clearing national or state-level entrance exams, as mandated by educational

authorities

Importance of ITEP

Key Aspects Highlighting the Importance of ITEP:

1.

Comprehensive Teacher Preparation: ITEP is a four-year
undergraduate program that integrates general education with professional
teacher training. This structure ensures that prospective teachers acquire
both subject matter expertise and pedagogical skills, leading to more

effective teaching practices.

. Alignment with NEP 2020 Objectives: NEP 2020 proposes a shift from

the traditional 10+2 schooling system to a 5+3+3+4 model, focusing on
foundational, preparatory, middle, and secondary stages. ITEP prepares
teachers to effectively engage with students across these stages, ensuring a

seamless transition and continuity in learning experiences.

. Elevating Teacher Quality: By setting ITEP as the minimum

qualification for teaching positions by 2030, NEP 2020 aims to
standardize and elevate the quality of teacher education. This move
addresses the variability in teacher training programs and ensures a

consistent standard of teaching proficiency nationwide.

. Holistic Development of Educators: ITEP emphasizes a

multidisciplinary approach, combining theoretical knowledge with
practical training. This holistic development equips teachers with the
necessary skills to adapt to diverse classroom scenarios and cater to the

varied learning needs of students.

. Streamlined Entry into the Teaching Profession: Traditionally,

becoming a teacher involved completing a bachelor's degree followed by
a B.Ed. program, totaling five years. ITEP consolidates this pathway into
a four-year program, making the process more efficient and attractive to

aspiring educators.

. Promotion of Research and Innovation: The program encourages

research-based practices and continuous professional development,
fostering a culture of innovation in teaching methodologies. This aligns
with NEP 2020's vision of promoting critical thinking and creativity in
education.
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7. Global Competitiveness: By adopting international best practices in
teacher education, ITEP positions Indian educators to be competitive
globally, enhancing the overall standard of education in the country.

CHALLENGES IN IMPLEMENTATION OF ITE
The current educational landscape poses significant challenges for ITEP

implementation. This presents several challenges:

Curriculum and Pedagogical Challenges

Faculty-Related Challenges

Infrastructure and Resource Constraints

Policy and Regulatory Challenges

Equity and Inclusion Challenges

Integration of Technology in ITEP

Quality Assurance and Accreditation Issues

Resistance to Change

CURRICULUM DESIGN AND INTEGRATION: A CORE CHALLENGE

A central challenge in implementing ITEP lies in the design and integration of
the curriculum. The program aims to seamlessly blend general education with
professional training, requiring a holistic and interdisciplinary approach. This
necessitates:

e Developing a Coherent Framework: Creating a curriculum that effectively
integrates subject knowledge, pedagogical content knowledge, and practical
experience is crucial. This requires careful planning and collaboration among

subject experts, teacher educators, and curriculum developers.
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Balancing Theory and Practice: Striking a balance between theoretical
knowledge and practical skills is essential. The curriculum must provide
ample opportunities for students to apply their learning in real-world
classroom settings.

Addressing Diverse Needs: The curriculum must be flexible enough to
address the diverse needs of students and institutions, considering regional
variations and specific subject specializations.

Incorporating Emerging Trends: The curriculum must be regularly updated
to incorporate emerging trends in education, such as digital literacy, inclusive
education, and competency-based assessment.

Interdisciplinary Connections: The curriculum needs to facilitate strong
interdisciplinary connections. For example, a future science teacher should
also understand the social implications of scientific advancements.
Assessment Strategies: Designing assessment strategies that align with the
integrated nature of the curriculum is critical. This involves moving beyond
traditional exams to incorporate portfolios, projects, and performance-based

assessments.

FACULTY PREPAREDNESS AND DEVELOPMENT: BUILDING
CAPACITY

The success of ITEP hinges on the preparedness and competence of teacher

educators. This presents several challenges:

Upgrading Faculty Skills: Many existing faculty members may require
training and professional development to adapt to the integrated curriculum
and innovative teaching methodologies.

Attracting and Retaining Qualified Faculty: Attracting and retaining
qualified faculty members with expertise in both subject matter and pedagogy
is crucial. This requires competitive salaries, research opportunities, and a
supportive work environment.

Promoting Collaborative Learning: Fostering a culture of collaborative
learning and knowledge sharing among faculty members is essential for
effective curriculum delivery.

Integrating Technology: Training faculty in the effective use of educational

technology is vital for preparing teachers for the digital age.
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Pedagogical Content Knowledge: Faculty must have strong pedagogical
content knowledge, meaning they understand how to teach their subject matter
effectively.

Mentorship and Support: Providing mentorship and support to faculty

members, especially those new to the integrated approach, is crucial.

INFRASTRUCTURE AND RESOURCE REQUIREMENTS: ENSURING
EQUITABLE ACCESS

Implementing ITEP requires significant investment in infrastructure and

resources, which can be a significant challenge, especially in resource-

constrained environments. This includes:

Physical Infrastructure: Adequate classrooms, laboratories, libraries, and
technology infrastructure are essential for effective teaching and learning.
Digital Resources: Access to digital resources, such as online learning
platforms, digital libraries, and educational software, is crucial for preparing
teachers for the digital age.

Financial Resources: Sustained financial investment is needed to support
faculty development, curriculum development, and infrastructure
development.

Equitable Distribution: Ensuring equitable distribution of resources across
diverse institutions and regions is crucial for providing quality teacher
education to all.

Technology Accessibility: The digital divide must be addressed. Reliable
internet access and sufficient devices must be available to all teacher
candidates.

Practical Training Facilities: Access to schools for practical training and
internships is vital. This requires strong partnerships between teacher

education institutions and schools.

POLICY AND GOVERNANCE: NAVIGATING THE REGULATORY
LANDSCAPE

Effective policy and governance are essential for the successful implementation

of ITEP. This involves:

Clear Policy Frameworks: Developing clear and comprehensive policy
frameworks that provide guidance on curriculum design, faculty development,
and assessment.
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Regulatory Clarity: Establishing clear regulatory guidelines and standards
for ITEP institutions to ensure quality and consistency.

Inter-Institutional Collaboration: Fostering collaboration and coordination
among different institutions and stakeholders involved in teacher education.
Continuous Monitoring and Evaluation: Establishing mechanisms for
continuous monitoring and evaluation to assess the effectiveness of ITEP and
identify areas for improvement.

Flexibility and Adaptability: Policies must be flexible enough to adapt to the
evolving needs of the education sector.

Stakeholder Engagement: Policy development must involve all stakeholders,

including teacher educators, school administrators, and students.

ADDRESSING SOCIO-CULTURAL AND CONTEXTUAL FACTORS

The implementation of ITEP must consider the socio-cultural and contextual

factors that influence teacher education. This includes:

Cultural Diversity: Recognizing and addressing the cultural diversity of
students and communities.

Language Diversity: Providing language support for students from diverse
linguistic backgrounds.

Socioeconomic Disparities: Addressing the socioeconomic disparities that
affect access to quality teacher education.

Regional Variations: Adapting the curriculum and implementation strategies
to the specific needs and contexts of different regions.

Community Engagement: Fostering community engagement and
collaboration in teacher education.

Inclusivity: Ensuring that the program is inclusive and accessible to all

students, regardless of their background or abilities.

INTEGRATING TECHNOLOGY EFFECTIVELY

Technology plays a vital role in modern education, and ITEP must effectively

integrate technology into its curriculum and pedagogy. This involves:

Digital Literacy: Developing the digital literacy skills of teacher candidates.
Online and Blended Learning: Utilizing online and blended learning
approaches to enhance teaching and learning.

Educational Software and Tools: Integrating educational software and tools
into the curriculum.
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Data-Driven Instruction: Using data to inform instruction and improve
student outcomes.

Ethical Use of Technology: Emphasizing the ethical use of technology in
education.

Adaptive Learning: Utilizing adaptive learning technologies to personalize

instruction.

SUSTAINING QUALITY AND CONTINUOUS IMPROVEMENT

Ensuring the long-term quality and sustainability of ITEP requires a commitment

to continuous improvement. This involves:

Regular Evaluation: Conducting regular evaluations of the program to assess

its effectiveness.

Feedback Mechanisms: Establishing feedback mechanisms to gather input

from students, faculty, and stakeholders.

Research and Innovation: Encouraging research and innovation in teacher

education.

Professional Development: Providing ongoing professional development

opportunities for faculty members.

Benchmarking: Benchmarking against best practices in teacher education.

Adaptability: Remaining adaptable to changing educational needs and trends.
INSTITUTIONAL RESISTANCE

Traditional Practices and Pedagogical Rigidities :Educational institutions

often resist changes in teacher education due to deeply ingrained traditional

practices. Resistance to adopting innovative teaching methodologies and new

assessment frameworks.

Resistance from Pre-Service Teachers :Pre-service teachers may also resist

new pedagogical approaches, especially if they are accustomed to traditional

learning environments.

Bureaucratic and Administrative Barriers: Institutions often face

bureaucratic hurdles, including delays in policy implementation, complex

accreditation processes, and rigid administrative structures.

Faculty Concerns and Workload Issues:Faculty members may resist ITEP

due to concerns over increased workload, additional training requirements,

and the need for continuous professional development
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CONCLUSION

The ITEP is a significant step towards improving the quality of teacher education in
the current scenario. While the implementation challenges are substantial, they are not
insurmountable. By addressing these challenges through strategic planning,
collaboration, and investment, we can ensure that ITEP achieves its goals and
produces highly competent and reflective teachers who are prepared to meet the
demands of the 2Ist-century classroom. The future of education depends on the
quality of our teachers, and ITEP has the potential to transform teacher preparation
and empower future generations.Implementing ITEP successfully requires addressing
multiple challenges, including policy inconsistencies, financial constraints,
technological barriers, curriculum rigidity, faculty shortages, equity issues, and
quality assurance gaps. A collaborative effort among policymakers, educators, and
stakeholders is essential to create a sustainable and effective teacher education
system. By prioritizing innovation, inclusivity, and continuous professional
development, ITEP can fulfill its mission of preparing competent and adaptable
teachers for the future.
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Teacher Education in NEP 2020: A New Era for English Subject Teaching at
Secondary and Higher Secondary Schools in India.
Dr. Shamalbhai L. Solanki, Associate Professor, A.G.Teachers College-
Autonomous, Navragpura, Ahmedabad,09.

Abstract

The National Education Policy (NEP) 2020 represents a significant paradigm shift
in India’s education system. Moving away from traditional rote learning, it
promotes a holistic, multidisciplinary, and competency-based framework aimed at
developing critical thinking and creativity. Among its most impactful reforms is the
overhaul of teacher education, with major implications for English subject teaching
at the secondary and higher secondary levels. This paper critically explores the
policy’s vision for teacher education, the specific transformations proposed for
English pedagogy, and the implications for teaching practices, curriculum, and
teacher development in India. It also discusses the challenges and opportunities
presented by NEP 2020 in establishing a dynamic and inclusive English language
learning environment.

Keywords :NEP-2020, Multidisciplinary, English Language, Holistic

Development

Introduction

India’s linguistic diversity presents unique challenges and opportunities in language
education. English, though not a native language, holds considerable value due to its
global academic, professional, and socio-economic utility. At the secondary and
higher secondary school levels, English is more than a language subject—it is a
medium for accessing global knowledge and a tool for social mobility.

The National Education Policy 2020 envisions a transformative agenda for Indian
education, especially in the realm of teacher preparation. For English teachers, NEP
2020 offers a new path through improved curricula, professional development, and
learner-centred pedagogy, aiming to bridge the long-standing gaps between policy

and practice.
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Teacher Education in NEP 2020: A Strategic Overhaul
The Four-Year Integrated B.Ed. Programme

A key reform in NEP 2020 is the introduction of a four-year integrated B.Ed. degree,
set to become the minimum qualification for teachers by 2030. This integrated model
ensures:

* A blend of content knowledge and pedagogical theory specific to English.

* Interdisciplinary learning to foster adaptability and reflective practice among
teachers.

* Emphasis on pedagogical content knowledge (PCK), contextualized to secondary
English teaching.

Emphasis on Practice-Based Learning

Teacher education programs will incorporate robust school internships and field
exposure. Aspiring English teachers will engage in:

* Classroom observation and discourse analysis.

* Peer teaching, lesson planning, and reflective journals.

* Exposure to multilingual and socio-culturally diverse classrooms.
Alignment with the National Curriculum Framework for Teacher Education

(NCFTE)

The revamped NCFTE will align with the broader National Curriculum Framework

for School Education (NCFSE). For English language teachers, this implies:

+ Familiarity with second language acquisition theories.

» Competence in modern English Language Teaching (ELT) strategies.

» Skill development in holistic assessment techniques beyond standardized testing.
English Teaching in Secondary and Higher Secondary Schools: Context and
Concerns

Key Challenges in English Pedagogy

Despite its critical role, English teaching at the secondary level remains fraught with
challenges:

* Overdependence on Grammar-Translation Method (GTM): Teaching
continues to rely heavily on outdated approaches, limiting students’ communicative
ability.

* Neglect of Listening and Speaking Skills: Language education is often

narrowed to reading and writing for examination purposes.
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* Disparity in Learning Outcomes: Students from rural or underprivileged
backgrounds face unequal access to quality English instruction.

* Teacher Preparedness: Many English educators lack specialized training in ELT,
which hampers effective classroom engagement.

Curriculum and Assessment Gaps: Current syllabi and assessment models

overemphasize memory-based evaluation. NEP 2020’s shift to competency-based
education requires that English assessments evaluate practical communication,
creative thinking, and application of knowledge in real-life contexts.
Implications of NEP 2020 for English Language Teaching (ELT)

Pedagogical Reorientation

NEP 2020 emphasizes constructivist and learner-centric pedagogies. In English
classrooms, this necessitates:

* Transition from lecture-based teaching to interactive learning.

» Use of project-based learning, debates, dramatizations, and literature circles.

* Balanced development of the four core language skills: Listening, Speaking,
Reading, and Writing (LSRW).

Multilingualism in English Education

While reaffirming the three-language formula, NEP 2020 also supports the
development of English as a second language in a multilingual context. Teachers
must:

* Use code-switching and translanguaging to support comprehension.

* Incorporate students’ mother tongues strategically.

» Cultivate students’ awareness of language structures and usage across languages.

Integration of Technology

Technology-enabled teaching is a cornerstone of the NEP vision. English educators
are encouraged to:

» Utilize platforms like DIKSHA, SWAY AM, and e-Pathshala for digital content.

* Employ ICT tools—Ilanguage apps, e-dictionaries, audio books, and video
lessons—to enhance engagement.

* Design flipped classrooms and blended learning environments to promote student
autonomy and participation.
Reforming the Teacher Education Curriculum for English

Strengthening Content Knowledge and Proficiency

Teacher education must ensure that English teachers have solid grounding in:
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+ Linguistic elements: phonetics, morphology, syntax, semantics, and pragmatics.

* A wide spectrum of literature: British, American, Indian, world, and postcolonial
works.

* Current and evolving forms of English, including global varieties and digital
communication styles.

Inclusive and Differentiated Instruction

To serve diverse classrooms, English teacher training should include:

» Strategies for inclusive education, especially for learners with disabilities or
language difficulties.

* Methods for differentiated instruction based on learner proficiency levels.

» Sensitivity to gender, caste, and socio-economic factors in content delivery.

Assessment Literacy

Future teachers must be assessment-literate and capable of:

 Creating rubrics for productive skills (speaking, writing).

» Using formative tools like portfolios, peer assessment, and teacher feedback.

* Analysing student data to inform instruction and remediate learning gaps.
Continuous Professional Development and In-Service Training
NEP 2020 mandates a structured system of Continuous Professional Development
(CPD). For English educators, CPD may include:

* Annual training in innovative ELT practices.

* Short courses in areas like phonetics, creative writing, digital literacy, and
inclusive pedagogy.

* Participation in professional networks, both national (NCERT, NIOS) and
international (British Council, TESOL).
Challenges in Implementation
Despite the policy’s transformative goals, several challenges persist:

* Infrastructure Gaps: Many schools, especially in rural areas, lack digital tools
and trained faculty.

* Resistance to Pedagogical Change: Teachers entrenched in traditional methods
may find new practices overwhelming.

* Shortage of ELT Specialists: There is a national need for qualified mentors and
trainers in English education.

*Translating Policy to Practice: Effective execution of reforms requires
monitoring, support, and contextual adaptation.
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Opportunities and Future Directions

NEP 2020 opens doors for innovation and academic renewal:

* English curricula can be redesigned to promote critical literacy, creativity, and
intercultural communication.
 Bilingual and multimodal teaching materials rooted in local contexts can enrich
classroom engagement.
* Teacher-led action research and school-based innovations can contribute to
context-specific ELT strategies.
* A new generation of reflective, research-informed, and adaptable English
educators can emerge if NEP 2020 is implemented with integrity.
Conclusion
NEP 2020 offers a holistic, future-oriented vision for transforming English teaching at
the secondary and higher secondary levels in India. Its emphasis on integrated teacher
preparation, learner-centric pedagogy, and continuous professional development
addresses many of the systemic issues that have hindered effective English
instruction. If supported by adequate infrastructure, training, and policy coherence,
the NEP can elevate the quality and relevance of English education, helping students
gain not only linguistic proficiency but also confidence, critical thinking, and global
readiness.
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Integration of Indian Knowledge System in Science Subjects
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Abstract

The Bhartiya way is sustainable and strives for the welfare of all. It is important that we
regain the comprehensive knowledge system of our heritage and demonstrate the ‘Indian
way’ of doing things to the world. This requires training generations of scholars who will
demonstrate and exemplify to the world a way of life so unique and peculiar to our great
civilization. The NEP, 2020 recognizes this rich heritage of ancient and eternal Indian
knowledge and thought as a guiding principle. The Indian Knowledge Systems comprise of
Jnan, Vignan, and Jeevan Darshan that have evolved out of experience, observation,
experimentation, and rigorous analysis. This tradition of validating and putting into practice
has impacted our education, arts, administration, law, justice, health, manufacturing, and
commerce and different science concepts like physics, astronomy, medicine, metallurgy,
sound , magnetism, astrology and many more. “Knowledge of India” in this sense includes
knowledge from ancient India and, its successes and challenges, and a sense of India’s
future aspirations specific to education, health, environment and indeed all aspects of life.
the Indian knowledge system has not only contributed to significant advancements in
mathematics, astronomy, and medicine, with scholars like Aryabhatta and Sushruta laying
foundational work in their respective fields but also offers alternative solutions to global
issues such as sustainability and ethical concerns, promoting a balanced and harmonious
future. There is a growing movement to preserve and decolonize IKS, ensuring its
integration into modern education and global discourse while maintaining its authenticity
and cultural significance.

Keywords : IKS, Science Subject, Atomic Theory, Medical Science, Chemistry and
Metallurgy

INTRODUCTION
The National Education Policy 2020 envisions a massive revolution in India’s

education sector, underpinned by Indian Knowledge System. India possesses an
immense wealth of knowledge, with numerous manuscripts yet to be explored.
Traditionally Indian Knowledge, described as the 14 Vidya (4 Veda, 4 Upveda, 6
Vedanga) and 64 Kala which encompasses philosophy, practical education, arts,

skills, craftsmanship, agriculture, health and science. These traditions will be studied,
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added and integrated into modern life, heralding transformative changes in every
sphere.

The Indian knowledge systems comprise of Jnan,Vignan and JeevanDarshan that have
evolved out of experience, observation, experimentation, and rigorous analysis. This
tradition of validating and experimenting and practising has impacted in education. So
“Knowledge of India” in this sense includes knowledge from ancient India and its
success and a sense of India’s future aspirations specific to education, health,
environment and indeed various aspects of life. (Sunita Acharya 2024)

In the view of Kautilya, Education should focus at three outcomes such as, Vidya-
Creation of new Knowledge, Vivek -Wisdom to use the right knowledge in right time
and place for right purpose, and Vichashaknata — the skill set to get the proper results
of knowledge in real life. These results are possible only when the education system is
properly balanced with the integration of knowledge and skill in an appropriate
manner. In today’s education, organization of knowledge content “what to know” has
taken over the best of knowledge seeking “inquiry” that is “how to know”. The entire
Indian Knowledge System has always focused on “how” rather “what”.Ancient Indian
education, exemplified by the Gurukul system, emphasized holistic learning through
oral traditions, critical thinking, and a strong teacher-student relationship. This system
integrated intellectual, spiritual, and moral education, influencing modern pedagogical
debates. Ancient universities like Nalanda and Takshashila were centers of
multidisciplinary learning, covering subjects from philosophy to sciences, and have
inspired modern educational frameworks like India's National Education Policy 2020
The National Education Policy (NEP), as enacted in 2020, emphasizes the inclusion
of IKS into curriculums at all levels of education, in line with this, the National Credit
Framework (NCF) has made it possible for students to earn credit in courses relating
to Ancient Indian Sciences and arts. Under University Grants Commission (UGC)
guidelines, it is advised that 5 per cent of a student's total credits should be in IKS
courses at the undergraduate and postgraduate levels. The UGC aims to train 1.5
million teachers in IKS by 2025, and has launched an online IKS MOOC course.
Fundamentals of Indian Knowledge System in various science subjects.

ATOMIC THEORY IN PHYSICS

Acharya Kanada, also known as Kashyapa, an ancient Indian natural scientist and

philosopher, formulated the theory of atoms 2500 years before John Dalton’s

discovery. He founded the Vaisheshika school of Indian philosophy that epitomized
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the earliest Indian physics. He used this to explain the creation and existence of the
universe by proposing an atomistic theory, applying logic and realism which made his
school one of the earliest known systematic realist ontology in human history.Kanada
believed that the atom was eternal and has the tendency to bind with other atoms.
Vaisesikaatomists posited the four elemental atom types.

The union of two atoms forms a double or binary molecule, called “Dwinuka”.
According to theory proposed by Kanada, Dwinuka would have similar properties as
of the original parmanu (atoms). He also stated that the combinations of different type
of atoms result in a non-identical molecule that could chemically change a component
in the presence of specific factors such as heat — for example, change in color of
utensils made of mud when they are heated. Kanada’s book, called VaisheshikDarshan
(also called Kannada sutras), captured his atomic theory which states the following:

o Everything can be partitioned

e Subdivision leads to creation of parmanu (atom) after a while

e Parmanu is indivisible, that is, it cannot be divided further,

e [t cannot be seen through naked eye

e Subsection of any particle has an end and cannot be carried infinitely.

e Atom is indestructible, and is the foundation for all material existence

o Parmanu has a specific property which is same as the class of substance to which

it belongs

e It Atoms can be combined in different ways to produce chemical changes by

heating them or using other measures.

e Parmanu or atom can have two states — state of motion and state of absolute rest.
Medicinal Chemistry: Ayurvedic books go into great detail about making medicines out of
natural ingredients. These methods include extraction, purification, and
formulation processes that are similar to those used in contemporary medicinal
chemistry and pharmaceuticalindustries.

Chemical Procedures: Detailed procedures for the distillation, sublimation, alloying, and
purifying of substances are described in Indian scriptures, including those ascribed to
Nagarjuna and others in the Rasa-shastra school. The development of useful chemical
techniques was aided by these techniques.
MEDICAL SCIENCE
The original date of the CharakaSamhitais not known but some estimate its
composition to have occurred early in the 4th century BCE (Porter, 1998)
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The extant text has eight sthana (books), totalling 120 chapters. The text includes a
table of contents embedded in its verses, stating the names and describing the nature
of the eight books, followed by a listing of the 120 chapters.These eight books are

e Sutra Sthana (General principles) - 30 chapters deal with general principles,
philosophy, definitions, prevention through healthy living, and the goals of the
text.*” It is divided into quadruplets of 7, making it 28 with 2 concluding
chapters.

e NidanaSthana (Pathology) - 8 chapters on causes of diseases.

e VimanaSthana (Specific determination) 8 chapters contain training of a physician,
ethics of medical practice, pathology, diet and nourishment, taste of medicines.

o SariraSthana (Anatomy) - 8 chapters describe embryology & anatomy of a human
body (with a section on other living beings).

e IndriyaSthana (Sensory organ based prognosis) - 12 chapters elaborate on
diagnosis & prognosis, mostly based on sensory response of the patient.

o CikitsaSthana (Therapeutics) - 30 chapters deal with medicines and treatment of
diseases.

o KalpaSthana (Pharmaceutics and toxicology) - 12 chapters describe pharmacy, the
preparation and dosage of medicine, signs of their abuse, and dealing with
poisons.

e Siddhi Sthana (Success in treatment) - 12 chapters describe signs of cure, hygiene
and healthier living.

Seventeen  chapters of Cikitsasthana and  complete Kalpasthana and Siddhi
sthana were added later by Drdhabala.The text starts with Sitrasthana which deals
with fundamentals and basic principles of Ayurveda practice.

SURGERY

Susrutasambhita SusrutaSamhita, has not survived and its only existence is in the form

of revisions and copies (Ruthkow, 1961). Late Vedic hymns ascribed to Susruta

suggested that he must have flourished during the latter part of the Vedic age, which
would place him around 1000 BCE.

Despite his erroneous accounts of the skeleton, Susruta offered an in-depth
understanding of bones, muscles, joints and vessels that far exceeded the knowledge
of the time (Persaud, 1997).

The Sutrasthana deals with basic medical science and pharmacology; Nidana,
addresses disease processes; Chikitsasthanam is the bulk of the text, 34 chapters on
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surgical procedures and post-operative management; and the Kalpasthanam is

composed of eight chapters on toxicology.

CHEMISTRY AND METALLURGY

The ancient system of alchemy ‘rasa-shastra” deals with study of metals,
minerals, and chemical processes. Alchemist aimed to transmute base metals into
gold and use in medicines. Ayurveda books go into great details about making
medicines out of natural ingredients. These methods include extraction,
purification and formulation processes those are similar to those used in

contemporary medicinal chemistry and pharmaceutical industries.

Indian metallurgies worked with variety of metals like copper, bronze, iron etc. they

developed different alloys with specific properties for different applications.

Iron use: evidences of early iron use is found in archeological sites as in chota-
nagpur plateau, (1200BC).

Iron pillar of Delhi: famous example of iron working erected during Gupta period
(4th and 5th century). Iron made of high purity is renowned for its resistance to
rust and corrosion.

Different extracting and processing techniques like

Smelting: which involves heating ores in a furnace to extract metals.

Casting: lost wax casting technique used to create bronze sculptures and tools
which we praise even today for their magnificent making.

Forging and hammering: process involved heating the metal and hammering into
desired shape that was commonly used for creating weapons, tools and ornaments.
Jewelryand ornaments: techniques of granulation, filigree and inlay work were

employed to create intricate and decorative pieces.

PERFUME MAKING

Varahmihira the sixth century’s scientist write the book “Bruhatsamhita”, which has

chapters related tomethodology of making perfumes about diffuse oil from plant

extracts. It is believed to have its roots in Indus valley, the secondary metabolites are

distilled, the apparatus is terra-cotta distillation machine made by porous material,

(3000BC) the essential oils were extracted using this process and India was world

leader in perfume production.
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MAGNETISM

The ancient Indian text SushrutaSambhita was the first to describe the use of lodestone
(i.e. magnetite) as a surgical tool used to remove arrow heads embedded in a person’s
body. This is the earliest accountof employing magnetism in human health care.
AGRICULTURE

o Integral to Vedic Society:Agriculture was deeply intertwined with Vedic society,
influencing its rituals, traditions, and the overall worldview of the early Indo-
Aryans.

e Divine Platform:The Rig-Veda places agriculture on a divine platform, with
agricultural practices organized around rituals and offerings.

e Crops: The Rig-Veda mentions various crops, including barley (yava), rice (vrihi),
and other grains.

o [Irrigation: The text mentions the use of rainwater for irrigation, with small
streams formed from rainfall and water lifted using buckets (Droni).

o River Water: The Rig-Veda highlights the importance of rivers like the Sindhu
(Indus) and Saraswati as sources of water for irrigation and agriculture. The step
wells in Rajasthan and Gujarat are good examples of water shed system. The
Rajasthan people were able to squeeze water from gypsum. The ahayn and pine
system in Bihar is also a good example of water management.

e Animal Husbandry: Cattle-rearing was a prominent occupation, and the cow was
seen as a source of wealth and economic prosperity.

e Ploughing: The Atharvaveda associates PrthiVainya with the origin of ploughing.

e Manuring: The Rig-Veda mentions the use of cow dung as manure. Harvesting
and Threshing: The text also contains references to different stages of cultivation,
including ploughing, sowing, harvesting, and threshing.

SOUND

The Nellaiappar temples from Pandya rulers in south has a cluster of 48 pillars were
carved from a single stone, and they surround central pillar 161 pillars in total that
makes a musical sound, surrounding pillar vibrate when one of them is tapped. This is
amazing example of sound engineering, this is possible only when one has strong
understanding of amplitude, frequency and all. Many of the musical instruments are
made which are on verge of extinct but are great examples of knowledge of sound and

its components.
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ARCHITECTURE

The sun dial at konark from Bronze Age, they used bones, stones, bamboo, clay, the
specialty is it gives the exact time based on the sunrays that fall on it. This is possible
only when our ancestors had exact idea of planetary situation and mathematics.

Lost wax casting of idolswas very famous and many are made of “panch-loha” which
are combinations of five metals like, lead, silver, gold, copper and zinc. But these
idols have survived till date which shows intelligence in making them the ratio of
each metal so that they don’t disintegrate.

ASTROLOGY

Our rishis understood where mankind stood in relation to the Earth and the universe
and offered wisdom to ensure we, as a species, did not lose that connection. The most
evident of the tools devised by the rishis is jyotish, the Hindu astrology ‘science’. The
Hindu rishis knew of the planets affecting life and sought to understand this effect on
the earth, and on our lives. Apart from astrology, they also devised vastushastra, the
traditional Hindu system of design based on directional alignments. Vastushastra
focuses on invisible and constant relation between all the five elements, earth, air,
fire, water and space. It prescribes desirable characteristics for sites and buildings
based on flow of energy (prana).

The magnetic field of Earth reflects how the planets are moving around the sun and
even how Earth is moving around the sun. And as the moon goes round Earth it
affects the tides not only in the ocean but in the magnetosphere [Earth's magnetic
field]. Earth and other planets cause a very complex tune to be played on the magnetic
field of Earth. The symphony, of course, is made up of tunes. The astrologer, if he is
truly adept at what he does, would be able to identify these tunes separately and see
how they affect an individual’s life at any given time, now and in the future, after
working out the placement of planets.

SPACE SCIENCE

The Rig Veda is one of the oldest pieces of Indian literature. Rig Veda 1-64-11 & 48
describes time as a wheel with 12 parts and 360 spokes (days), with a remainder of 5,
making reference to the solar calendar.(Siddhart)

Indian astronomy flowered in the 5th—6th century, with Aryabhata, whose
work, Aryabhatiya, represented the pinnacle of astronomical knowledge at the time.
The Aryabhatiya is composed of four sections, covering topics such as units of time,
methods for determining the positions of planets, the cause of day and night, and
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several other cosmological concepts. The heliocentric theory, eclipse and sidereal
periods were introduced and contributed significantly to understand celestial cycles.

e Varahamihira505-587CE) his work  “panchasiddhantika”  summarized
astronomical knowledge giving practicalapplications such as predicting planetary
conjunctions , celestial events etc.

e Vedangalyotisha is another of the earliest known Indian texts on astronomy, it
includes the details about the Sun, Moon, nakshatras, lunisolar calendar.
(Bhushan)

o Brahmagupta (598-668 CE): “Brahmasphutasiddhanta”also  calculated the
instantaneous motion of a planet, gave correct equations for parallax, and some
information related to the computation of eclipses (Sharma 2008)

o Bhaskara I (629 CE): Astronomical insights shown in “Mahabhaskariya” writes
'Planetary longitudes, heliacal rising and setting of the planets, conjunctions
among the planets and stars, solar and lunar eclipses, and the phases of the
Moon are among the topics Bhaskara discusses in his astronomical treatises
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Abstract

In the 21st century, top competencies for educators include critical thinking, digital
literacy, mindfulness, creativity, continuous learning, problem-solving, leadership
and management skills, stress management, time management, and ethical decision-
making. To effectively develop and apply these skills, teachers must first believe in
their own intelligence, abilities, and potential for growth. This begins with fostering a
growth mindset—the belief that skills and intelligence are malleable and can be
developed through effort, learning, and perseverance.

They open the door to novel teaching strategies and welcome challenges as learning
opportunities. These teachers persist, constantly seeking professional development
opportunities, adapt to shifting educational environments, and develop that same
mindset in their students. Growth mindset furthermore enables the teacher to cope
with stress wisely, being that challenges are embraced as learning experiences
instead of failures or threats to their abilities. By incorporating growth mindset into
teacher training and professional development, the schools could establish an
environment where educators are ever-evolving, fostering better teaching practices
and improved students’ outcomes. Further, fostering a growth mindset is a
collaborative mandate for developing educational contexts. Overcoming a fixed
mindset requires shifting perspectives, embracing challenges, and understanding that
intelligence and skills can grow with effort, persistence, and the right strategies. By
promoting a growth mindset, teachers and students can unlock greater potential,
confidence, and lifelong learning success

This chapter explores the benefits of a growth mindset in teachers, the impact it
creates in their teaching journey as well as in students’ learning outcomes. The
chapter also highlights a few strategies to develop a growth mindset in teachers.

Key words: Mindset, fixed mindset, growth mindset, resilience, competencies,

healthy risk taking
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Introduction

Teachers’ jobs are evolving day by day. In today's educational environment, teachers'
responsibilities extend beyond simply lecturing and taking notes; they also need to
develop the skills necessary to better manage their classrooms and give their students

cutting-edge instruction and learning opportunities (Pathak, 2024).

The most advanced technologies and innovations should be used in teacher training
because these are the people who are going to prepare the future generation. Unless
and until these educators use and understand technology how can we expect them to
teach about technologies to the future generation. The curriculum and the course work
for most of the teacher training is old and, in most cases, not relevant. We often forget
that these teachers need to be prepared for teaching Gen Z, alpha and beta
generations. But how often will the curriculum or course work be reframed? Everyday
there are changes in the field of education. How do we inculcate all of these changes

or how often can we accommodate and update these changes?

As a part of the teaching profession, every teacher should be committed towards their
continued learning. Many times teachers believe that earning a degree is sufficient for
teaching, ignoring the part of continuing their learning and development. Unless and
until the school, management or government does not force to take up development
programs teachers don't participate. This is where having a right mindset is important.
Having a right mindset does not only solve the problem of teachers continuing the
development programmes but also brings in changes in the overall personality and
outlook of a teacher. Mindset ignites the intrinsic motivation among the teachers

which results in better commitment of teachers towards their profession.
Mindset:

The concept of mindset was given by Carol Dweck. Mindset is the way we perceive
our abilities, intelligence, capacities etc. This seven-letter word is a crucial part in
deciding how we see ourselves. Further the mindset is classified into two types: fixed
mindset and growth mindset. Having the right mindset helps people in achieving their

full potential.

People with a fixed mindset believe that capacities and abilities are fixed and one

cannot do anything about it. Whereas people with a growth mindset believe in
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malleability. They believe intelligence, abilities and talents are malleable and with the
right amount of hard work and effort one can achieve their desired goals. Research on
how people think, feel, and react to failure and difficult situations is summed up by
the mindset framework. People with a "fixed mindset," or the belief that intelligence
and ability are essentially unchangeable, react to failure by withdrawing, disengaging,
or continuing to use the same set of tactics even when they have been shown to be

ineffective in the past (<i>Growth Mindset | Teaching + Learning Lab</i>, n.d.).

Research has examined these two types of mindsets and discovered that such lay
beliefs can predict a range of personal outcomes. Mindset is one of these spectrums of
distinct perspectives: the idea that people hold differing beliefs regarding the
malleability of human attributes. At one extreme is the view that these attributes, like
intelligence or personality, can be changed through effort and determination, while at
the other extreme is the view that these attributes are innate and remain fixed over

time (Mindset Theory - the Decision Lab, n.d.)

The important thing to remember is that these mindsets greatly influence how we
view success and failure. People with fixed mindsets fear failure because they believe
it detracts from who they are, whereas people with growth mindsets welcome it as a

chance to grow and learn (Heggart, 2015).
Growth and Fixed mindset:

People who believe that with the right amount of effort and hard work, they can
develop their abilities and skills are people with a growth mindset. These people do
not see challenges as a threat but as growth opportunities. They not only seek
challenges but thrive in them. One of the strongest qualities of a person with a growth
mindset is that they are resilient to failures. They see failures as a lesson to learn from
and to improve their skills.

People with a fixed mindset believe in innate abilities and talents. They see
intelligence as a fixed quality and believe that there is little or nothing that they can do
about it. Unlike people with a growth mindset, they are not resilient. According to
Dweck's research, one of the most fundamental beliefs we hold about ourselves is
related to how we perceive and inhabit our perceived personalities (Popova, 2021).
People with a growth mindset are not threatened by other people’s success whereas

people with a fixed mindset see these successes as a threat to their abilities. People
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with a growth mindset don't let stereotypes affect their performance; instead, they take
the edge off of stereotypes and become more resilient. They don't think that people
are always inferior, and if they fall behind, they'll put in more effort, ask for
assistance, and try to catch up (Dweck, 2006).

According to research, students who have a growth mindset are more likely to put in
the effort and persevere through challenging assignments because they believe that
their intelligence and skills can be developed through hard work and dedication
(Ryan, 2024).
In contrast, people with a fixed mindset may actually be more likely to give up when
faced with challenges because they believe that their abilities are fixed and cannot be
improved. Research has shown that people with a growth mindset are more resilient,
persistent, and motivated; they embrace challenges and see them as opportunities to
learn and grow rather than as threats to their self-worth (Ryan, 2024).
In an educational setting, a fixed mindset can limit both teachers’ and students’
performances. Believing their abilities to be fixed will result in them not reaching
their full potential. Fixed mindset becomes a barrier to learning for both teachers and
students. Teachers who believe in innate abilities and fixed intelligence, will not value
the efforts of children. They may resist new teaching strategies, would avoid feedback
about their lessons and may feel professional development programs are a waste of
time. It becomes challenging to work with teachers with a fixed mindset as they resist
changes, are not resilient and do not welcome feedback. People with a fixed mindset
often label themselves. Teachers with a fixed mindset will label students as well.
e Benefits of having a growth mindset
1. Resilient

Individuals with a growth mindset develop resilience, which helps them face

obstacles and setbacks. Such teachers see task failures as possibilities for

improvement rather than personal shortcomings. These are those teachers who

are ready to seek ways to enhance their strategies and modify their practice.

Such teachers provide opportunities for feedback-positive or critical-and

respect constructive criticism as an important tool for their developing

professionalism. Such resilience allows the teachers to adapt, persist, and work

towards bettering their results in their classrooms.
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2. Thrives in challenges
Teachers come across a lot of challenges on a daily basis. Every Time they
enter a class there is something new and challenging for them and sometimes
they get overwhelmed by these changes. When faced with difficult students,
curriculum changes, or unexpected setbacks, they remain adaptable and
solution-oriented. Instead of feeling threatened by change, they embrace it as
an opportunity to learn, adapt, and enhance their teaching practices. They
reflect on their experiences, seek new strategies, and persist with
determination. This mindset empowers them to approach difficulties with
confidence and resilience, ultimately fostering both personal and professional
growth. By facing challenges, they not only grow in their filed but motivates

students to develop perseverance and love for lifelong learning.

3. Open to feedback
Teachers are scared of observations by senior faculties or principals. The
reason for the same is negative feedback. Teachers take feedback as a flaw in
their teaching. With a growth mindset teachers consider the feedback as a
stepping stone towards their career’sdevelopment. The feedback is seen as a
tool to grow rather than to criticise. They take the feedback and work on it.
Eventually improving the quality of learning. By modelling a positive attitude

towards feedback they motivate students to accept feedback positively.

4. Values efforts
People with a growth mindset believe in efforts over innate abilities. They
believe that whatever skills they need to develop can be developed. This
perspective is crucial in the realm of education, as changes occur daily,
necessitating that educators adjust to these developments. Teachers understand
that talent alone is not enough, persistence and consistency is also required.
Thus teachers do not hold back in trying new things as they believe,

everything can be learned.

5. Love for learning
Teachers are learners. Learning is a continuous process for the teachers. In
general scenarios teachers have to be forced to attend seminars and

workshops. When a new concept or method is introduced for teaching teachers
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sees them as a challenge to their own skills. Teachers with a growth mindset
continuously seek new knowledge, explore innovative teaching methods, and
remain open to new perspectives. With a growth mindset learning comes
naturally as they see learning as a part of development and not as lacking in

their abilities.

6. Growth mindset language
A teacher with a growth mindset understands the power of language in
shaping students' attitudes toward learning and challenges. By using positive
and encouraging words, they create a supportive environment where students
feel safe to take risks, make mistakes, and persist through difficulties. Instead
of focusing on fixed abilities, they emphasize effort, strategies, and continuous
improvement. Phrases like “You’re not there yet, but you’re making progress”
or “Mistakes help us grow” reinforce the idea that intelligence and skills can
be developed through effort and perseverance. This approach not only boosts
students' confidence but also nurtures resilience, helping them view challenges
as opportunities rather than obstacles. Over time, such language fosters a love
for learning, as students become more motivated to explore new ideas, ask
questions, and push beyond their comfort zones. By modelling a growth
mindset in their words and actions, teachers inspire students to develop the

same belief in their own potential.

7. Inculcate growth mindset in students
Kids learn by observing a lot, therefore they tend to reflect the behaviours,
attitudes, and beliefs from the adults whom they spend much time with. In the
context of the class, teachers set the students' mindsets because one of the best
ways a teacher can set a growth mindset is by simply modelling it; when
teachers, day in, day out model perseverance, adaptation, and even a positive

approach to challenges then the students more likely do it in learning as well.

8. Intrinsic motivation
There are two types of motivation , intrinsic and extrinsic. While extrinsic or
external motivation is dependent on external factors like salaries, benefits.
Intrinsic motivation is within and is not affected by external factors. Growth

mindset thus reduces or removes their dependence on external factors. Growth
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mindset helps in developing intrinsic motivation in teachers. Teachers with a
growth mindset are driven by passion for teaching. They believe in
consistency and effort. Therefore putting in efforts to improve the learning
experience and outcomes of the students. This intrinsic motivation also helps

the teachers to stay focused and resilient throughout the difficult situations.

9. Accept changes
It's often quoted that it is difficult to introduce new technology or methods to
senior teachers as they are not ready to accept changes. They prefer working
with the old method and styles. Growth mindset changes this as they see
changes are a way to learn. Teachers with a growth mindset understand that
changes are an opportunity to learn, grow, innovation and improvement.
Teachers instead of resisting new ideas and changes, they embrace them and
try to thrive in it. Eventually creating a better learning environment and

experience for students.

e Impact of growth mindset teachers on students learning

-
Focuses on

students’
progress over

Crea_tf_ng end results Encourag_es
positive J healthy risk
learning taking in
environment classrooms
N\ // \\\\\
Setting an \ Building
example for Impact ) students’
students 4 confidence

Impact of growth mindset teachers on students learning
Figure-1

1. Setting an example for students
Developing a growth mindset is equally important as developing critical
thinking and problem solving skills. One of the techniques to cultivate a
growth mindset in students is by setting examples for them. When a teacher

has a growth mindset, it will reflect in their actions like valuing efforts over
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innate abilities, motivating students to take risks, providing constructive
feedback etc, thus creating a safe environment for students which will

eventually develop a growth mindset among students.

Creating positive learning environment

Teachers with a growth mindset creates a positive learning environment by
encouraging healthy risk taking, fostering a culture of encouragement,
resilience and working towards continuous improvement. As they believe in
effort and hard work, they motivate students to embrace challenges, to learn
from mistakes and create a safe environment for students to learn and
experiment. Teachers with a growth mindset value progress and so provide
students with constructive feedback. This develops confidence and love for

learning among students.

Focuses on students’ progress over end results

Growth mindset focuses on efforts over end results. People who have a growth
mindset believe that with the right amount of effort one can achieve success.
Teachers with a growth mindset highlight students' efforts over innate

abilities. They motivate students to keep working and moving forward.

Encourages healthy risk taking in classrooms

Healthy risk taking is when students try out something new or challenging.
This helps in building resilience and confidence in them. It is called healthy
risk because it develops a positive attitude in students. Teachers with a growth
mindset not only encourage healthy risk taking in students, but also celebrate
it as a key aspect of learning. Teachers believe taking risks will allow students

to develop resilience and better understanding of new concepts.

Building students’ confidence

Students often are low on confidence because they fear the end result. A
teacher with a growth mindset makes students believe that with effort and hard
work they can develop their abilities. Teachers also help in making students
understand the importance of learning from mistakes. Students thus are
encouraged to take healthy risks and eventually help them develop confidence.
They also develop confidence as they are focused on their growth and

performances rather than comparing with others’ results.

236



Teacher Education @ 2030

A teacher with a growth mindset will not only develop confidence, resilience and

healthy risk taking but also equip them with the skills that they need to navigate the

challenges that they face inside and outside the classroom.

Table-1

Comparison between fixed mindset teachers and growth mindset teachers

Aspects

Teachers with Fixed Mindset

Teachers with Growth Mindset

View on Intelligence
& Abilities

Believe teaching ability is innate
and cannot change.

Believe skills and intelligence can
be developed through effort.

Response to Avoid challenges to prevent | Embrace challenges as
Challenges failure. opportunities to grow.
Feedback Feel defensive and take feedback | See feedback as a tool for
personally. improvement.

Approach to Student
Potential

Believe students have fixed
abilities and can’t improve much.

Believe all students can improve
with effort and the right strategies.

Reaction to Failure

View failure as a reflection of
their incompetence.

View failure as a
experience.

learning

Effort & Persistence

Believing effort won’t make a
difference if talent is lacking.

Value effort and persistence as
keys to success

Attitude Towards
Change

Resist new teaching strategies and
prefer traditional methods.

Are open to new ideas and
continuously seek improvement.

Collaboration with
Colleagues

Work in isolation and may see
others as competition.

Share ideas, seek feedback, and
collaborate with peers.

Impact on Students

May unintentionally discourage
students from trying harder.

Inspire students to adopt a growth
mindset and develop resilience.
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e Strategies to foster growth mindset among teachers

1. Modelling growth mindset
The most obvious way to apply a growth mindset to teacher professional
development is through modelling. According to Jackie Gerstein, who has led
several professional development courses aimed at teaching teachers how to
model a growth mindset among students, one of her main tenets is
encouraging teachers to see themselves as learners. Teachers, like the students
they teach, can learn to develop a growth mindset, but this requires careful

planning by school management (Heggart, 2015).

2. Giving opportunities for growth
Teachers are frequently denied opportunities to develop. As a result, they lose
motivation and adopt a rigid mindset. Because the school does not provide
them with the option to teach in other grades, teachers are frequently locked in
one grade. Teachers get a fixed mindset as a result. Teachers at schools that
give students the chance to try out different grades, assume leadership
positions, etc., don't have a relaxed attitude. Schools can offer workshops,
mentorship programs, and leadership roles that encourage teachers to explore
new teaching strategies and expand their skills. Encouraging regular self-
reflection and self-assessment also plays a crucial role, helping educators

identify areas for improvement and celebrate progress.

3. Space and Time for Learning
Not surprisingly, one of the most common issues that lead to teacher stress and
burnout is excessive workload. After all, teachers are not only responsible for
teaching, but they may also have had to spend time on administrative work
and so professional learning and development is placed on the lowest priority,
if at all. As a result, studies show, more teachers tend to develop a negative
attitude towards such programs. On the other hand, teachers who are truly
dedicated to learning and are given opportunities to learn without being overly
burdened with workload tend to develop a love for learning. This alone breaks
the cycle of negative attitude towards strategies that support growth and

development in the classroom.
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4. Constructive Feedback
Their reports of class observation are usually very typical in that they state the
successes and failures of the teacher without proffering any useful instructions
on how the teacher can improve. Constructive feedback is not only meant for
refining lesson planning and teaching, but when given in the most thoughtful
manner can lead to better learning for students. Once outcomes are improved,
it further increases teachers’ motivation and professional contentment, thus
creating a cycle of improvement and growth. Constructive feedback should be
used as a tool for their growth rather than a way to criticise the teachers.

Feedback should also highlight the strengths and efforts of the teacher.

5. Reflection
“Sometimes one student has a bad day, but when the lesson goes poorly for
the entire class, it's probably something I did wrong. I have learned a lot from
my hardest students and my biggest lesson plan failures, but only because I
think back on what went wrong. I would never learn from experience if I
wrote those students and lesson plans off as not my fault (Gil, 2016).”
reflecting on the lessons taken will help a teacher identify the weak points in
their lessons. This will help them to improve their lessons resulting in better

learning outcomes for students.
Conclusion

Developing a growth mindset among teachers is crucial for improved learning
outcomes and student success. When teachers have a belief that intelligence and
talents are capable of being developed through effort and commitment, they give rise
to a good, motivational, and energetic learning environment. This mindset allows
them to keep improving their instructional strategies, adopt new innovative strategies,

and respond to the different needs of students.

By fostering perseverance, positive feedback, and resilience, teachers encourage
learners to accept challenges, perceive failure as an opportunity to learn, and build
confidence in themselves. Growth mindset also encourages collaboration and creates
a safe environment in which students are willing to share ideas, ask questions, and
academically risk. It also keeps teachers themselves receptive to ongoing professional

growth, lifelong learning, and changing instructional practices.
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Ultimately, as teachers develop a growth mindset, they not only improve academic
outcomes but also promote creativity, problem-solving abilities, and a desire for
lifelong learning. This produces a more comprehensive, flexible, and effective
educational system, preparing students to encounter real-world obstacles with

confidence and resilience.
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Abstract

In today's interconnected world, the promotion of multilingualism has emerged as a crucial
factor in facilitating knowledge acquisition and communication on a global scale. This paper
explores the multifaceted benefits of multilingualism in enhancing cognitive abilities,
fostering cross-cultural understanding, and promoting effective communication. Drawing on
existing research and case studies, it examines the role of multilingualism in education,
workplace settings, and international cooperation. Furthermore, it discusses the challenges
and opportunities associated with promoting multilingualism in diverse socio-cultural
contexts and suggest strategies for policymakers, educators, and individuals to embrace and
leverage multilingualism for mutual enrichment and global collaboration. The present
research article described the diverse linguistic landscape of India and the
interconnectedness of the global community, the NEP 2020 underscores the need to
harness the benefits of multilingualism for holistic learning and inclusive

development.

Keywords: Multilingualism, Globalized World, NEP-2020, Socio-Cultural Context

Introduction

The National Education Policy (NEP) 2020 of India marks a significant shift in the
country's approach to education, emphasizing the importance of promoting
multilingualism to enhance knowledge acquisition and communication in a globalized
world. Recognizing the diverse linguistic landscape of India and the
interconnectedness of the global community, the NEP 2020 underscores the need to
harness the benefits of multilingualism for holistic learning and inclusive

development.
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Linguistic Diversity in India:

India is home to a rich tapestry of languages, with over 19,500 languages and dialects
spoken across the country. This linguistic diversity reflects India's cultural heritage
and societal pluralism. However, it also presents unique challenges in education,
where language plays a pivotal role in shaping learning outcomes and fostering
inclusive classrooms. Efforts to preserve and promote linguistic diversity include policies
that encourage the use of regional languages in education, media, and administration. the
National Education Policy (NEP) 2020 aim to support multilingual education and the
development of regional languages. Linguistic diversity in India has a significant impact on
the educational landscape, and the approach to education often reflects the country’s
multilingual nature. As outlined in the National Education Policy (NEP) 2020, the Three-
Language Formula requires students to learn three languages: one from the national level, one
from the regional language, and a third language which could be another regional language or
a foreign language. This formula aims to promote multilingualism and respect for linguistic

diversity.

NEP 2020 and Multilingual Education:

The NEP 2020 recognizes the importance of multilingualism in education and
advocates for a flexible and inclusive language policy that promotes proficiency in
multiple languages. One of the key principles of the NEP is the promotion of
multilingualism as a foundational pillar of education, from early childhood to higher
education. The policy encourages the use of mother tongue or local language as the
medium of instruction in primary education, while also promoting the learning of
other Indian languages and English.

NEP 2020 emphasizes the importance of teaching in mother tongues and regional languages,
particularly in the early years of education. This approach helps improve comprehension and
learning outcomes by using languages that students are already familiar with.

Medium of Instruction: Education in India is conducted in multiple languages. The medium

of instruction varies by state and educational institutions, often reflecting the region’s
predominant languages. For instance, in states like Tamil Nadu and Karnataka, education is
primarily in Tamil and Kannada, respectively, while in states like Uttar Pradesh and Bihar,

Hindi is widely used.

Textbooks and Learning Materials: Efforts are made to develop textbooks and educational
resources in various languages to cater to students from different linguistic backgrounds. This

helps ensure that educational materials are accessible and relevant to all students.
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Language Preservation and Prometion: The policy encourages the preservation and

promotion of regional languages by integrating them into the curriculum. This includes
supporting literature, culture, and heritage associated with different languages. Language
Preservation and Promotion: The policy encourages the preservation and promotion of
regional languages by integrating them into the curriculum. This includes supporting

literature, culture, and heritage associated with different languages.

Challenges and Opportunities: The diversity of languages presents challenges in

standardizing educational content and ensuring equitable access to quality education.
However, it also offers opportunities for enriched learning experiences and the preservation of

linguistic and cultural heritage.

Overall, India’s educational system strives to accommodate its linguistic diversity through
policies that support multilingual education and the use of regional languages, while also

addressing the challenges that come with such a diverse linguistic landscape.

Benefits of Multilingualism in Education:

Research has consistently shown that multilingualism offers cognitive, academic, and
socio-cultural benefits to learners. By providing instruction in the mother tongue or
local language, students can better comprehend complex concepts, develop strong
literacy skills, and maintain a strong connection to their cultural identity. Furthermore,
exposure to multiple languages from an early age enhances linguistic flexibility,
cognitive abilities, and cross-cultural understanding.

Cognitive Development: Learning multiple languages enhances cognitive abilities such as
problem-solving, multitasking, and memory.

Cultural Awareness: Exposure to different languages fosters an understanding and
appreciation of diverse cultures, promoting global citizenship.

Improved Academic Performance: Multilingual students often perform better in standardized
tests and academic tasks due to enhanced cognitive flexibility and problem-solving skills.
Enhanced Communication SKkills: Proficiency in multiple languages improves overall
communication skills and enables students to connect with a broader range of people.

Career Opportunities: Multilingual individuals have a competitive edge in the global job
market, as they can work in diverse environments and roles.

Social Skills: Multilingual students often develop better social skills and adaptability, as they
navigate different linguistic and cultural contexts.

Greater Empathy: Understanding and speaking multiple languages can increase empathy and

sensitivity towards others’ perspectives and experiences.
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These benefits contribute to a more rounded educational experience and prepare students for a
globalized world.

Promoting Multilingualism in Practice:

NEP 2020 emphasizes the use of the mother tongue or regional language as the medium of
instruction, especially in the early years of education. Implementing a multilingual
education policy requires careful planning, resource allocation, and teacher training.
Develop and implement curriculam that include instruction in regional languages and mother
tongues, ensuring that students receive education in their native languages during the
foundational years. Train teachers to effectively teach in multiple languages and to use the
mother tongue as a bridge to learning other languages. The policy highlights the role of
technology in education and the potential of digital tools for language learning. Utilize digital
platforms and apps that support multilingual learning and offer resources in various
languages. Promote and offer online courses in different languages to enhance access and
learning opportunities for students across regions. The policy suggests the development and
availability of textbooks and educational resources in multiple languages. The policy also
ensures that the textbooks and learning materials are available in a variety of languages to
accommodate the linguistic diversity of students. The NEP 2020 emphasizes the
importance of supporting teachers in developing proficiency in multiple languages
and integrating multilingual pedagogies into classroom practices. It also calls for the
development of high-quality teaching materials and resources in diverse languages to
support effective instruction and learning outcomes.

Multilingualism Bevond the Classroom:

Promoting multilingualism extends beyond the classroom walls and encompasses
various aspects of societal engagement and communication. In a globalized world,
proficiency in multiple languages enhances individuals' ability to communicate
effectively, collaborate across cultural boundaries, and participate in the global
economy. Multilingualism also plays a crucial role in preserving linguistic diversity,
promoting social cohesion, and fostering inclusive development.

Conclusion:

The promotion of multilingualism is a cornerstone of the National Education Policy
2020, reflecting India's commitment to harnessing linguistic diversity for inclusive
and holistic education. By embracing multilingualism in education and society, India
can enhance knowledge acquisition, promote cross-cultural understanding, and foster

global collaboration in a rapidly changing world.
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Abstract

The integration of STEM (Science, Technology, Engineering, and Mathematics)
and STEAM (which includes the Arts) into teacher education is gaining momentum
in India in response to the evolving demands of 2 1st-century education. As India
implements its National Education Policy (NEP) 2020, there is an increasing
emphasis on interdisciplinary learning, creativity, innovation, and problem-solving
skills. This chapter explores the conceptual foundations of STEM and STEAM
education, the current status in Indian teacher education, challenges in
integration, and effective strategies for curriculum redesign. Drawing on global
best practices and Indian innovations, the chapter recommends a roadmap to
effectively embed STEM and STEAM pedagogies into teacher education programs,
preparing teachers to be facilitators of inquiry-based and experiential learning in
Indian classrooms.

Keywords: STEM education, STEAM education, teacher education,

interdisciplinary pedagogy, NEP 2020

Introduction

India’s educational landscape is undergoing significant transformation, driven by
global advancements in science and technology and domestic educational reform
through NEP 2020. A central focus of these reforms is fostering 21st-century skills
among learners, such as critical thinking, collaboration, creativity, and innovation.
Integrating STEM and STEAM education into teacher education programs is a
strategic step toward achieving these objectives. STEM/STEAM is not just an
instructional model but a pedagogical shift that encourages inquiry, exploration, and
project-based learning. For teacher educators, this implies a fundamental rethinking of

content delivery, instructional strategies, and assessment practices.
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Conceptual Understanding of STEM & STEAM
STEM education emphasizes the interconnectedness of Science, Technology,
Engineering, and Mathematics, aiming to develop analytical and problem-solving
skills. STEAM extends this framework by integrating the Arts—thus promoting
creativity and holistic thinking. While STEM prepares learners for technical
challenges, STEAM encourages a broader approach to learning by combining logic
with aesthetic expression. Both approaches prioritize experiential and constructivist
learning, wherein learners build knowledge through real-world applications and
interdisciplinary projects.
Relevance to Indian Teacher Education
In India, teacher education traditionally emphasizes theoretical knowledge, with
limited focus on interdisciplinary and experiential approaches. However, NEP 2020
emphasizes multidisciplinary education, experiential learning, and the integration of
technology. Integrating STEM/STEAM into teacher training aligns with these
reforms. It helps pre-service and in-service teachers design learning experiences that
are inquiry-based, collaborative, and aligned with real-life contexts.
The NCF for Foundational Stage (2022) and the NCF for School Education (2023)
stress the need for active, integrated pedagogies and recommend teacher preparation
programs be reoriented to support these principles. Therefore, STEM/STEAM
integration into teacher education has become essential to ensure that future teachers
can foster creativity and innovation among students.
Current Status and Initiatives in India
Several Indian institutions and education boards have initiated efforts to introduce
STEM/STEAM in schools, yet the incorporation into teacher education is still in a
nascent stage. Initiatives include:
e CBSE's STEM workshops for school educators.
o Atal Tinkering Labs (ATL) under NITI Aayog that promote innovation
skills.
o Rashtriya Avishkar Abhiyan (RAA) by MHRD to promote interest in
STEM.
e Some DIETs and SCERTSs have begun offering modules on integrated
learning.
e NCERT’s ePathshala and NISHTHA training programs incorporate
elements of digital and science-based learning.
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However, most teacher education colleges have yet to adopt a structured

STEM/STEAM framework within their B.Ed. or M.Ed. curricula.

Challenges in Integration

Despite policy support, several barriers hinder the effective integration of

STEM/STEAM in teacher education:

Rigid Curriculum Structure: Most teacher training programs still follow a
discipline-centric approach.

Lack of Faculty Training: Teacher educators themselves often lack exposure
to integrated or inquiry-based pedagogies.

Inadequate Infrastructure: Laboratories, ICT tools, and maker-spaces are
limited, especially in rural institutions.

Assessment Practices: Emphasis on rote learning continues to dominate, with
limited room for project-based assessment.

Cultural Mindset: Both faculty and student-teachers may resist non-

traditional pedagogies due to fear of complexity or failure.

Pedagogical Strategies for Integration

To successfully embed STEM/STEAM in teacher education, the following

pedagogical strategies are recommended:

Project-Based Learning (PBL): Teacher trainees can work on
interdisciplinary projects (e.g., building low-cost water filters combining
science and social studies).

Inquiry-Based Teaching: Encouraging questioning, exploration, and
problem-solving through classroom experiments.

Design Thinking: Training teachers to guide students through empathetic,
iterative problem-solving processes.

Collaborative Learning: Peer teaching and group tasks that integrate
multiple disciplines.

Technology Integration: Using simulations, coding platforms, and AR/VR
tools to make concepts interactive.

Art Integration: Linking STEM with music, drawing, storytelling, or drama
to foster holistic learning. For example, using rangoli patterns to teach

geometric symmetry.

249



Teacher Education @ 2030

Recommendations and Roadmap
I. Curriculum Redesign: Revise B.Ed. and M.Ed. syllabi to include
interdisciplinary STEM/STEAM pedagogy modules.
2. Faculty Capacity Building: Conduct regular training and exposure visits for
teacher educators.
3. Collaboration with Industry and Research Institutes: Partner with STEM-
based organizations and universities for content and resource support.
4. Assessment Reforms: Introduce portfolio-based and reflective assessments
for teacher trainees.
5. Policy Support: NCERT, NCTE, and SCERTs must develop STEM/STEAM-
specific frameworks and teacher handbooks.
Conclusion
STEM and STEAM integration in teacher education is not a luxury but a
necessity for India’s educational transformation. Equipping teachers with the skills to
think critically, teach creatively, and engage students with real-world problems will
ensure that the next generation of learners is not just academically proficient but also
innovation-ready. This transition demands systemic change—curricular, institutional,
and attitudinal—across teacher education programs in India.
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Education Society in June, 1952, with the help of donation by
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for running education of various kinds of inservice training
programmes and to strengthen class-room teaching of 21st
century. B.Ed. Programme comprises a platform to enhance and
enrich innate capabilities lying in the trainees, by organizing
various co-curricular activities. College has an upgraded status
of CTE (College of Teacher Education) to provide in-service
teachers training for three districts of Gujarat. College is
proactive in its leadership role by organizing various pedagogical
activities through “Centre for Pedagogical Innovation” and NEP
taskforce promotes penetration of NEP among stakeholders. The
Research Cell is committed to quality research work in the field of

teacher education.
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