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Trends In Training and Development

PREFACE

Training and Development 
have become essential in 
today’s rapidly evolving 
educational and professional 
landscape. As learning 
needs continue to shift, 
institutions must adopt 
innovative practices—from 
blended and experiential 
learning to technology-
enabled approaches such 
as artificial intelligence and 

learning analytics—to ensure meaningful and impactful learning 
experiences.

At SIES, educators have actively integrated these emerging trends 
into their programs. This compilation reflects their collective efforts 
and presents key developments in shaping the field of learning and 
development. We are grateful to our supporting forum The Higher 
Education Forum, for partnering in this initiative and to the SIES 
management for their continued encouragement.

My sincere appreciation goes to my colleagues, Ms. Suma Nair, who 
coordinated the articles, and to Ms Sharanya Nair, who prepared 
and refined the manuscript. I am confident that this work will 
further strengthen our learning culture and inspire ongoing growth 
within the institution.

Happy reading!

Dr. A K Sen Gupta 
Director
December 2025
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 Introduction

Training millennials, those born between approximately 1981 
and 1996, has become a significant focus for organizations as 
this generation increasingly fills the workforce. With unique 
characteristics, values, and expectations shaped by the digital age, 
millennials present both opportunities and challenges for training 
and development programs. This essay explores the challenges 
organizations face when training millennials, considering the impact 
of technological advancements, workplace expectations, and the 
need for continuous learning.

 Abstract

A highly fluent segment of today’s workforce. Their upbringing 
in a technology-driven environment has shaped distinct 
learning preferences, expectations, and values that influence 
organizational training and development strategies. This article 
explores the multifaceted challenges faced by organizations in 
training millennials, including technology overload, short attention 
spans, the need for immediate feedback, diverse learning styles, 
and a strong preference for work-life balance. It also highlights 
millennials’ inclination toward experiential and value-driven 
learning, necessitating innovation in training design. To address 
these challenges, the paper proposes strategic approaches such as 
integrating technology through gamification and virtual platforms, 
promoting continuous feedback, emphasizing experiential and 
collaborative learning, personalizing content delivery, and fostering 
flexibility in training structures. By aligning training practices with 
millennial values and learning behaviours, organizations can 
enhance engagement,improve knowledge, retention, and build 
a motivated workforce. The study concludes that organizations 
adapting to the unique learning characteristics of millennials are 
more likely to achieve sustained growth, innovation, and employee 
satisfaction in the evolving digital era.
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Understanding the Millennial Workforce

Before delving into the challenges, it's essential to understand what 
defines the millennial workforce. This generation is characterized by 
its digital fluency, a desire for meaningful work, and a preference for 
flexibility in the workplace.

Unlike previous generations, millennials are often motivated 
by factors beyond salary, including work-life balance, career 
development opportunities, and organizational culture (Seemiller & 
Grace, 2016).

(a)	 Digital Natives

	 Millennials are often referred to as digital natives, having grown 
up during the rise of the internet and mobile technology. This 
has led to their comfort with technology but also set high 
expectations for digital training methods. Traditional training 
methods may not resonate with them, creating a gap between 
their learning preferences and organizational training programs 
(Prensky, 2001).
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(b)	 Value-Driven Perspectives

	 Millennials tend to prioritize companies that align with their 
values, such as sustainability, diversity, and social responsibility. 
Organizations that fail to convey these values may struggle to 
engage millennial employees, making training programs less 
effective (Ng et al., 2010).

Challenges in Training Millennials

There are several challenges that come up while providing training to 
the millennials, some of which are discussed below

(a)	 Technology Overload

	 While millennials are adept at using technology, the sheer volume 
of available tools can be overwhelming. Organizations must 
navigate this complexity to deliver effective training programs. 
The risk of choice overload can lead to disengagement, as 
employees may feel lost among myriad options. According to 
a study by Schwartz et al. (2017), too many training options can 
lead to anxiety and frustration, hindering learning.

(b)	 Short Attention Spans
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	 Research indicates that millennials tend to have shorter 
attention spans, partly due to their consumption of rapid media 
(Twenge et al., 2019). Training programs that are lengthy or not 
engaging may fail to capture their interest. Organizations must 
adapt their training methods to deliver content that is concise 
and engaging, utilizing multimedia and interactive elements to 
maintain attention (Miller, 2020).

(c)	 Need for Immediate Feedback

	 Millennials are accustomed to instant gratification, often 
seeking immediate feedback in their personal and professional 
lives. This expectation can pose a challenge for organizations 
that traditionally utilize longer feedback cycles. To address this, 
organizations should implement systems that provide regular 
feedback and recognition, aligning with millennials’ desire for 
validation and growth (Hershatter & Epstein, 2010).

(d)	 Learning Preferences

	 Millennials often prefer experiential learning and collaboration 
over traditional lecture-style training. They thrive in environments 
where they can learn by doing, yet many organizations still rely 
heavily on outdated training methods. As Kolb's Experiential 
Learning Theory suggests, learning is most effective when 
individuals engage in direct experience (Kolb, 1984). Therefore, 
organizations must innovate their training approaches to 
include hands-on activities and collaborative projects.

(e)	 Balancing Work and Life

	 Millennials prioritize work-life balance and often seek flexible 
working arrangements. This can lead to challenges in scheduling 
training sessions, as employees may have varied availability. 
Organizations need to create training programs that are flexible 
and accessible, allowing for self-paced learning or remote 
training options. According to a survey by Deloitte (2019), 
75% of millennials would prefer a job with flexible working 
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conditions over a higher salary, emphasizing the importance of 
accommodating their preferences.

(f)	 Diverse Learning Needs

	 The millennial workforce is not monolithic; it encompasses 
individuals with diverse backgrounds, learning styles, and career 
aspirations. Organizations must recognize and cater to these 
differences to create effective training programs. Customization 
and personalization of training content are critical, ensuring 
that programs resonate with a broad audience (Schilling et al., 
2019).

(g)	 Resistance to Traditional Authority Structures

	 Millennials often challenge traditional hierarchical structures, 
preferring collaborative and egalitarian environments. This 
can create tension in organizations that are slow to adapt to 
these preferences. Training programs that rely on authority 
figures or rigid structures may not engage millennial learners 
effectively. Organizations should foster a culture of openness 
and collaboration to align with millennials' expectations (Eisner, 
2005).

	 These challenges make it very difficult for the organisations and 
the trainers to enhance the effectiveness of the training to be 
provided to the millennials.

Strategies to Overcome Training Challenges

Despite the challenges, organizations definitely feel the need 
to provide training to the Millennials. These challenges can be 
overcome by implementing several strategies that can help to 
enhance training effectiveness for millennials. Some of which are 
discussed below:

(a)	 Embrace Technology

	 Organizations should leverage technology to create interactive 
and engaging training experiences. Utilizing platforms such as 
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Learning Management Systems (LMS), virtual reality (VR), and 
mobile learning applications can cater to millennials' digital 
preferences while providing flexibility and accessibility (Bersin, 
2018). Gamification, for instance, can transform mundane 
training into enjoyable experiences that promote active 
participation (Deterding et al., 2011).

(b)	 Foster a Feedback Culture

	 Implementing a culture of continuous feedback is vital for 
engaging millennial learners. Organizations can adopt regular 
check-ins, peer evaluations, and mentorship programs to 
provide ongoing support and recognition. This aligns with 
millennials’ desire for growth and validation while promoting 
a sense of belonging and connection within the organization 
(Higgins, 2018).

(c)	 Integrate Experiential Learning

	 Training programs should emphasize experiential learning, 
allowing employees to engage in real-world scenarios and 
collaborative projects. Simulation-based training, role-playing, 
and case studies can provide practical applications of skills and 
knowledge, catering to millennials' preference for hands-on 
learning (McCarthy & Meier, 2010).

(d)	 Personalize Training Content

	 To address the diverse learning needs of millennials, 
organizations should strive to personalize training content. This 
could involve conducting assessments to understand individual 
learning styles and tailoring programs accordingly. Offering a 
mix of learning formats—such as videos, articles, and interactive 
workshops—can enhance engagement and effectiveness (Hains 
& Hains, 2019).

(e)	 Promote Work-Life Integration

	 Organizations should design training programs that 
accommodate millennials' desire for work-life balance. 
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Offering online training modules, flexible scheduling, and self-
paced learning options can help ensure that training fits into 
employees' lives rather than being a source of stress (Miller, 
2020). This approach not only enhances engagement but also 
demonstrates the organization’s commitment to employee 
well-being.

(f)	 Encourage Collaboration and Peer Learning

	 Creating opportunities for collaboration and peer learning can 
foster a sense of community and belonging among millennial 
employees. Group projects, team- based training, and 
mentorship initiatives can encourage knowledge sharing and 
reinforce relationships, aligning with millennials' preference for 
collaborative environments (Ng et al., 2010).

 Summary

Source: Author’s creation 
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The chart above provides an outline that would serve as a 
comprehensive exploration of the challenges of training millennials, 
while also offering actionable strategies for organizations to enhance 
engagement and effectiveness in their training programs.It gives a 
summary of the challenges faced while training the millennials and 
the strategies suggested for the same.

 Conclusion

To sum up, one can say that Training millennials presents unique 
challenges for organizations as they navigate the complexities of 
this diverse generation. By understanding their characteristics, 
values, and learning preferences, organizations can develop 
effective training programs that engage and empower millennial 
employees.

Embracing technology, fostering a feedback culture, and 
promoting experiential learning are just a few strategies that can 
enhance training outcomes. As the workforce continues to evolve, 
organizations that adapt their training methods to meet the needs 
of millennials will not only improve employee engagement but 
also drive organizational success.

 References

1.	 Bersin, J. (2018). "The Future of Learning: A New Model for 
Learning and Development." *Deloitte Insights*.

2.	 Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). "From Game 
Design Elements to Gamefulness: defining" *gamification*. 
In Proceedings of the 15th international academic MindTrek 
conference: Envisioning future media environments (pp. 9-15).

3.	 Eisner, S. P. (2005). "Managing Generation Y." *S.A.M. Advanced 
Management Journal*, 70(4), 4-18.

4.	 Hains, M., & Hains, D. (2019). "Personalizing Employee Training: 
A Case Study." *Journal of Workplace Learning*, 31(2), 208-222.



14

SIES School of Learning and Leadership Development

5.	 Hershatter, A., & Epstein, M. (2010). "Millennials and the World of 
Work: An Organization and Management Perspective." *Journal 
of Business and Psychology*, 25(2), 211-223.

6.	 Higgins, J. (2018). "Creating a Culture of Continuous Feedback." 
*HR Magazine*.

7.	 Kolb, D. A. (1984). *Experiential Learning: Experience as the 
Source of Learning and Development.* Prentice Hall.

8.	 McCarthy, J., & Meier, R. (2010). "Experiential Learning in the 
Workplace: A Guide for Educators and Trainers." *International 
Journal of Training and Development*, 14(4), 224-244.

9.	 Miller, M. (2020). "Navigating the Training Landscape for 
Millennials."

	 *Training Industry Magazine*.

10.	 Ng, E. S. W., Schweitzer, L., & Lyons, S. (2010). "New Generation, 
Great Expectations: A Field Study of the Millennial Generation." 
*Journal of Business and Psychology*, 25(2), 281-292.

11.	 Prensky,  M.  (2001).  "Digital  Natives,  Digital  Immigrants."  *On  
the Horizon*, 9(5), 1-6.

12.	 Schwartz, B., Ward, A., Monterosso, J., Lyubomirsky, S., & White, 
S. (2017). "Maximizing vs. Minimizing: The Effects of Choice on 
Happiness."

	 *The American Journal of Psychology*, 120(2), 207-226.

13.	 Seemiller, C., & Grace, M. (2016). *Generation Z Goes to College.* 
Jossey-Bass.

14.	 Twenge, J. M., & Campbell, S. M. (2019). "The Narcissism 
Epidemic: Living in the Age of Entitlement." *Free Press*.

15.	 Schilling, J., et al. (2019). "Learning Preferences of Millennials: 
Evidence from the Workforce." *Journal of Organizational 
Behavior*, 40(2), 169-182.



1515

RESEARCH-BASED PEDAGOGICAL 
TOOL (RBPT) FOR INCULCATING 
RESEARCH APTITUDE AND 
DEVELOPING RESEARCH SKILLS IN 
STUDENTS

2

Dr. Satish Sarfare
In-Charge Principal & HOD (Department of Zoology & Department of 
Bioanalytical Sciences)
SIES College of Arts, Science and Commerce (Empowered Autonomous)
Sion (West), Mumbai.
Email ID: satishs@sies.edu.in



16

SIES School of Learning and Leadership Development

 Abstract

With the implementation of the National Education Policy 
(NEP), students pursuing postgraduation are learning Research 
Methodology, with the purpose and rationale of inculcating 
research aptitude, developing research skills, and adapting to a 
research culture. In this context, our Institution organized an 
intercollegiate workshop titled ‘Inculcating research aptitude and 
developing research skills in students’. The program beneficiaries 
were students from pure and applied sciences. The objective was 
to utilise the Research-Based Pedagogy Tool (RBPT) to demystify 
the concept of research and to instil in students an interdisciplinary 
approach, rather than a subject-centric approach, while learning. 
It was also aimed to nurture critical thinking and develop analytical 
skills amongst students, which would enable them to discuss and 
develop ideas, and address problems in collaboration with peers. 
The impact and relevance of this workshop was that it inspired 
students to develop an open, inquiring mind, with a spirit of curiosity 
to explore new concepts. It also created awareness amongst them 
about research as one of the satisfying career options.

Moreover, it encouraged them to think and focus on research 
ideas, which can provide solutions to real-life problems. Thus, this 
article gives insights into conceptual and innovative approaches in 
learning and training initiatives in higher education.

 Introduction

‘Research is to see what everybody else has seen, and think what 
nobody has thought’ –

Dr. Albert Szent-Gyorgyi (Hungarian biochemist who won the Nobel 
Prize in Physiology or Medicine in 1937).
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Under the National Education Policy (NEP), students pursuing 
postgraduation are studying Research Methodology, along with the 
execution of a Research Project or Dissertation in their curriculum 
(Kulkarni, 2022). In this context, as a lead college in implementing 
NEP, an intercollegiate workshop titled ‘Inculcating research aptitude 
and developing research skills in students’ under the aegis of NEP 
was organized, so that students can understand basic concepts 
in research, enhance their research skills and learn to adapt to 
research culture. The duration of the intercollegiate workshop was 
four days, for the target group of students pursuing postgraduation 
in pure sciences and applied sciences such as Botany, Chemistry, 
Biochemistry, Microbiology, Zoology, Biotechnology, and 
Bioanalytical Sciences (Refer to Figure 1; Total number of students 
registered was 56, representing 9 different colleges from Mumbai 
and Maharashtra).The rationale of enrolling students from different 
subjects under pure and applied sciences was to inculcate an 
interdisciplinary approach, which provides benefits that deve lop into 
much-needed lifelong learning skills that are essential to a student’s 
future learning. The use of interdisciplinary techniques helps the 
students in critical thinking, communication, creativity, pedagogy, 
and essential academia (Jones, 2010). Moreover, the purpose of 
an interdisciplinary approach is also to dissolve the boundaries of 
various areas of study and encourage learning across the curriculum 
(Lordana, 2007). Interdisciplinary learning in science is characterized 
as a perspective that integrates two or more disciplines into coherent 
connections to enable students to make relevant connections and 
generate meaningful associations (Hye, 2017).
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Thus, in the context of higher education, especially under current 
circumstances, this interdisciplinary workshop necessitates a crucial 
paradigm shift towards interdisciplinary learning, justifying that 
learning in isolation is not a viable and practical approach, whereas, 
interdisciplinary approach enables the students to experience and 
value the applications of what they are learning and develop the 
skills to integrate it.

 Objectives

The main objective was to inculcate in students a research aptitude, 
develop research skills, and enable them to learn to adapt to a 
research culture. The purpose was also to inculcate in students 
an interdisciplinary approach rather than subject subject-centric 
approach while learning pure and applied sciences. It also aimed 
to nurture critical thinking and develop analytical skills amongst 
students, which would enable them to discuss and develop ideas, 
and address problems in collaboration with peers. Moreover, the 
workshop was also designed to create awareness amongst students 
to think about research as one of the satisfying career options.

 Methodology 

Since research is at the interface between teaching and learning, the 
workshop was designed to integrate and complement the Research-
Based Pedagogy Tool (RBPT) to be used for teaching with an inquiry-
based approach for learning and training, especially with more 
emphasis on activity-based experiential learning. The key topics 
covered during the workshop were as follows:

Basic concepts in research

	z Types of research and research methodology

	z Research abstract, literature review, types of research articles 

	z Writing a research paper/manuscript/research proposal 

	z Reviewing research papers/articles

	z Citing references or bibliography
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	z Understanding research ethics and avoiding plagiarism 

	z Overview of research fellowships

The schedule was structured so that every day, in the pre-lunch 
session, participants were given a conceptual understanding of 
the above topics, followed by, during the post-lunch session, with 
activity-based, experiential learning exercises/assignments, which 
were performed as the group.

Conceptual understanding

	z Research – basic concepts in research, scientific inquiry 
(observation, problem, hypothesis, prediction, tests, results), 
Inductive and Deductive reasoning, Independent and 
Dependent variables; Scientific approach (what, why, how, so 
what); Types of research – Basic or Fundamental versus Applied 
and Translational.

	z Literature review – approach, rationale, and relevance; 
Research problem - identifying a research problem, designing 
a research problem, Concept of model organisms; Using the 
Internet for background research - Boolean logic.

	z Research abstract – what is an abstract, how to write an 
abstract, types of abstract, framing title and key words; Research 
paper review – how to write a review or critique; Difference 
between abstract and review

	z Research proposal/project – Writing a research proposal, 
writing an impact statement of research work – example with 
the help of a case study; Research project presentation – How to 
present your research work – PowerPoint presentation versus 
poster presentation

	z Research Journal – Subscription-based versus Open access, 
Types of Journals, Impact factor, h-index, Scopus database; 
Research ethics / Plagiarism; Software for checking plagiarism, 
Ethical guidelines, Conflict of Interest.
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	z A special session was also conducted by the United States-India 
Educational Foundation (Resource person: Dr Ryan Pereira, 
Regional Officer, USIEF; Fulbright Commission in India) about 
Fulbright-Nehru Awards, which enable the most outstanding 
students, academics and professionals in India and the U.S. to 
study, research and teach in the host country. In this session, the 
various fields of study and research that are supported by the 
Fulbright Fellowships were discussed, along with an interactive 
session that focused on the process of applying for Fulbright 
Fellowships, with some insights and tips on how to submit a 
competitive application.

Activity-based experiential learning

Participants were divided into heterogeneous groups, whereby 
each group had 4-5 students, representing different subjects from 
pure and applied sciences such as Botany, Chemistry, Biochemistry, 
Microbiology, Zoology, Biotechnology, and Bioanalytical Sciences 
(Refer to Figure 2). The following activities were assigned to 
participants so that they could present them as a group:

	z Developing Research Skills in Experimentation using 
Primary Scientific Literature

	 (Resource person: Ms. Meena Kharatmal; Scientific Officer, 
Homi Bhabha Centre for Science Education, TIFR)

	 Type of activity:Questionnaire and Group Exercise

	 Learning Objective: To read a scientific paper and interpret the 
experimental design and understand its parameters.

	 Nature of activity: A prior reading exercise, followed by a 
discussion and Q&A about experimental design and its 
parameters.

	 Resources: The research article to be read was shared prior with 
the participants during registration for the workshop; students 
are expected to read the article before the workshop.
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	 Learning Outcome: Students could connect topics discussed 
in a typical chalk- and-talk research methodology course with 
an understanding of real-world experimentation that helped in 
developing research skills.

	z Activity based on Role Play / Skit to develop necessary skills 
for presenting a skit/role play for a topic related to real-
world scientific research

	 Type of activity: Collaborative group exercise (Skit / Role play)

	 Learning Objective: To encourage students to develop necessary 
skills for presenting a skit/role play for a topic related to real-
world scientific research.

	 Nature of activity: Preparing a skit/role play (duration 10 
minutes) for a topic related to real-world scientific research.

	 Learning Outcome: Students learnt the art of presenting 
scientific topics through skits, besides gaining confidence for 
public speaking, and how to overcome stage fright. They also 
understood the value, impact, and the need to communicate 
work done by researchers/scientists, not just to specialists in 
science but also to society and the wider public.

	z Activity based on writing an abstract for a research article

	 Type of activity: Collaborative group exercise

	 Learning Objective: To encourage students to do brainstorming, 
loud thinking, and discussion to inculcate and develop the 
necessary skills for writing an abstract.
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	 Nature of activity: Preparing a suitable title, abstract and 
keywords for the given unknown research paper (unknown 
research paper is a research paper whose title, authors, abstract, 
key words, name of the journal, volume, etc. are intentionally 
being masked/morphed/hidden).

	 Learning Outcome: Students learnt the skills of writing an 
abstract within word limits, framing key words and a title for a 
research paper.

	z Activity based on a PowerPoint presentation of a research 
paper

	 Type of activity: Collaborative group exercise

	 Learning Objective: To encourage students to develop the 
necessary skills for creating a PowerPoint presentation for the 
research paper.

	 Nature of activity: Preparing a PowerPoint presentation 
(maximum 7 slides; time: 7 minutes’ duration) for the given 
known research paper (known research paper is a research 
paper whose title, authors, abstract, key words, name of the 
journal, volume, etc. are having open access).

	 Learning Outcome: Students learnt the presentation skills 
of preparing and presenting a PowerPoint presentation for a 
research paper with restrictions of the number of slides, time, 
content layout, etc.

	z Activity based on creating a research poster on a research 
topic for a poster presentation

	 Type of activity: Collaborative group exercise

	 Learning Objective: To encourage students to brainstorm, to 
encourage discussion, and to develop necessary creative skills 
for designing a research poster.

	 Nature of activity: Preparation of a poster for the unknown 
research paper with the help of the title, abstract and keywords 
prepared by the group for that research paper.
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	 Learning Outcome: Students learnt the skills of creating a 
research poster with restrictions of size, space, content layout, 
etc.

	z Activity based on writing a review for a research paper

	 Type of activity: Collaborative group exercise

	 Learning Objective: To encourage students to brainstorm, to 
encourage critical thinking and to develop analytical skills for 
writing a review of a research paper.

	 Nature of activity: Preparing a suitable review for the given 
known research paper 

	 Learning Outcome: Students learnt the skills of writing a review/
critique for a research paper, along with justifying it with relevant 
comments.

	z Activity based on Peer Review

	 The group read out the title, abstract, and key keywords created 
by them for the unknown (morphed/masked) research paper, 
which was given to them. After they completed their task, 
thereafter, the given unknown research paper was unmasked/
revealed to the groups, so that, they compared and checked 
the extent of accuracy for the title, abstract, key words created 
by them for this research paper, with the original title, abstract 
and key words created by the authors of that research paper, 
and thereafter, analyzed the reasons for the differences and 
similarities. The groups also gave PowerPoint presentation on 
the known research paper and gave their review/critique of the 
given research paper, and justified their review by commenting 
on the relevance and limitations of the research paper.

 Observations

It was observed during the workshop that the students came with 
an open, inquiring mind, with a spirit of curiosity and willingness to 
explore new territories and learn new things. The students learnt 
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best and most in moments when they were challenged to go beyond 
the conventional approach and realized the relevance of teamwork. 
They were eager and looked forward to completing the assignments/
exercises. It was also interesting to note that they did not participate 
only for getting a certificate, rather they also enjoyed the freedom 
given to them to present topics in the form of skit/role play and 
presentation of research articles in the form of reviews and oral/
poster presentations. Moreover, the students discussed how the 
concepts learned in this workshop would help them in designing 
and executing a research problem or a research project/research 
dissertation in future, which was an interesting insight during the 
workshop, thereby revealing the fact that students are problem 
solvers and scientific investigators in their own way.

Conclusion

The relevance of this workshop was that it encouraged students 
to be curious and discover the excitement that can be found in 
researching the scientific world. It also created awareness amongst 
students about research as one of the satisfying career options and 
motivated students towards pursuing research. The workshop was 
also instrumental to a few students pursuing research opportunities 
beyond the course requirements and academic curriculum. 
Moreover, it also encouraged them to focus on research ideas, not 
only to advance knowledge in science, but also to apply research 
methodology to find solutions to real-life problems. It has motivated 
and inspired a few students to think ‘out of the box’ and believe in 
their research ideas and themselves (Refer to Figure 3).
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Geotagged photographs of the Intercollegiate Research-Based 
Pedagogy Workshop

Fig. 1 Dr. Ryan Pereira, Regional 
Officer –USIEF, giving insights on 
Fulbright Fellowships & Research 

opportunities

Fig. 2 Ms. Meena Kharatmal, 
Scientific Officer – HBCSE, 

interaction during question / 
answer session on research skills

Fig. 3 Students preparing research 
posters –experiential learning

Fig. 4 Students get an overview of 
research papers and posters – peer 

learning

Fig. 5 Students presenting review 
of research paper

Fig. 6 Students presenting 
abstract of research paper
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Figure 1. Intercollegiate participation for the Research-Based 
Pedagogy Workshop

Figure 2. Subject-wise participation of students for the Research-
Based Pedagogy Workshop

Figure 3. Feedback response for Research-Based Pedagogy 
Workshop
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Link for the above graphs, charts

h t t p s : / / d o c s . g o o g l e . c o m / s p r e a d s h e e t s /
d/1hYpnY9Ov69majVKOEVzGZRU4J60 6TH5Z/edit?

usp=drive_link&ouid=110247554249006350244&rtpof=true&sd=true
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 Abstract

Over the last few decades, Diversity, Equity, and Inclusion 
(DEI) initiatives have become central elements of corporate 
strategy and organizational culture. As firms conduct business in 
increasingly globalized environments with diverse stakeholders, 
the need to build work cultures responsive to and respectful of 
human diversity has become more and more urgent. Globally 
recognised organisations have ideally established the practice 
of a focused DEI training element in their organizational culture, 
such as Google’s “Unconscious Bias @ Work” module, Microsoft’s 
focus on inclusive hiring, Starbucks’ racial bias training, and others. 
Key best practices across organisations highlight success factors, 
including senior leadership buy-in, continuous learning approach, 
incorporation into larger HR initiatives, data-driven process, and 
employee engagement.

This article assesses the range of DEI trainings, supported by 
well-defined engagement processes, and as organisations go to 
on a journey of moving beyond checkbox diversity to embracing 
diversity as a lever for creating real transformational change, the 
attention moves towards the deeper connection between DEI and 
the achievement of human equity more generally.
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Diversity, Equity, and Inclusion (DEI)

It was her first team lunch—new job, new city, first real step in her career. 
Laughter, burgers, and cricket talk were all around the room. She smiled, 
nodded, tried to fit in. When the waiter came, she quietly asked for a Jain 
meal —no onion and no garlic. The table paused. Someone joked, “Not 
here” She said nothing, ate her plain rice, and left early.

No one meant harm. But no one really saw her either. Exclusion often 
hides in silence—in the moments when identity or culture is treated as 
strange.

DEI is not just about avoiding offence. It is about creating spaces where 
everyone’s background isn’t just accepted, but expected. Because there 
is a difference between being invited and being accepted. Let’s all try to 
bridge that gap.

Diversity, according to Roberson (2006), refers to the presence of 
differences among individuals within a social group, e.g., demographic 
differences in gender, race, ethnicity, and other factors.

Equity is defined as: “The fair treatment, access, opportunity, and 
advancement for all people, while at the same time striving to identify 
and eliminate barriers that have prevented the full participation 
of some groups,” according to the Diversity, Equity, and Inclusion 
Glossary of Terms by the University of Washington (2021).

Inclusion, as illustrated by Shore et al. (2011), is the extent to which 
individuals feel a sense of belonging and value within a given context.

DEI Training

DEI training is a systematically structured training program with the 
objective of increasing awareness, knowledge, and competencies 
to be effective in working within diverse settings. DEI training is 
increasingly recognized as a key component in developing inclusive 
work cultures that maximize organizational effectiveness as well as 
employee well-being. By making employees sensitive to unconscious 
bias and promoting inclusive behaviours, such training empowers 
employees with the ability to manage and value diverse inputs.
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Bezrukova et al. (2016) characterize diversity training as “a distinct 
set of programs aimed at facilitating positive intergroup interactions, 
reducing prejudice and discrimination, and enhancing the skills, 
knowledge, and motivation of participants to interact with diverse 
others.” These training programs tend to include explicit and implicit 
biases, cultural competence, and ways of establishing more inclusive 
organizational cultures (Nishii & Mayer, 2009). These programs 
also facilitate diversity-related compliance laws while building the 
organization’s reputation with customers and potential employees. 
When well executed, DEI training creates stronger teams, promotes 
collaboration, and creates a workplace culture in which all feel safe, 
valued, and empowered to contribute.

Beyond compliance and culture, DEI training makes sure that 
organizational values are aligned with the expectations of employees, 
providing them with a sense of purpose and belonging. It gives 
leaders the skills to make equitable decisions, reduces turnover, 
and helps to unlock the full potential of diverse talent—making 
inclusion a sustainable business imperative and not an episodic 
moment. Effective DEI training can also enhance team functioning 
and conflict minimization by promoting norms of equity and respect 
(Kulik & Roberson, 2008). However, a study by Bezrukova et al. (2016) 
identifies that the success of DEI initiatives is highly dependent on 
long-term commitment from leadership as well as their alignment 
with organizational goals.

Thus, DEI training cannot be treated as a one-time initiative but 
as an essential component of a long-term cultural transformation 
strategy.
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Types of DEI Training

Fujimoto and Härtel (2017) point out, effective DEI training needs 
to be customized to organizational context and aligned with 
overall organizational development programs to produce lasting 
change. Today, organizations have a variety of Diversity, Equity, and 
Inclusion (DEI) training options, each designed to address specific 
organizational needs and strategic priorities. Choosing the right type 
of DEI training ensures alignment with overall diversity goals and 
maximizes the effectiveness of inclusion initiatives.

1.	 Awareness Training: As the foundation of the majority of 
DEI programs, this fundamental training introduces staff 
members to the most important DEI principles. It creates a 
common understanding and terminology of inclusion, laying 
the groundwork for more in-depth involvement in subsequent 
programs.

2.	 Unconscious Bias Training: Designed to recognize and combat 
implicit biases, this training is mandatory for promoting fair 
behaviour and preventing discriminatory tendencies in everyday 
workplace interactions. It is a core element of most DEI plans.

3.	 Cultural Sensitivity Training: Such training enhances cultural 
awareness and sensitivity to various cultural practices, 
communications, and values.It ensures better working with 
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multicultural or global teams, and works best within globally 
operating firms.

4.	 Inclusive Leadership Training: Designed for executives and 
managers, this training offers leaders the necessary tools 
to build inclusive team cultures. It emphasizes the value of 
psychological safety, fair decision-making, and accountability in 
leadership as core elements for driving inclusion.

5.	 Microaggressions Training: Designed to recognize and react 
to subtle and frequently unconscious slights, this training 
encourages respectful workplace behaviour and seeks to create 
a psychologically safe workplace for all staff.

6.	 Religious Sensitivity Training: Religious sensitivity training 
educates employees on different religious celebrations and 
traditions, promotes respect and tolerance, and optimizes 
accommodation and minimizes conflict in multi- faith or 
multicultural working environments.

7.	 Skills-Based Diversity Training: Focused on real skills like inclusive 
communication, fair hiring, and managing performance, this 
training connects the practice-theory gap. It is necessary to 
integrate DEI ideas into the practice of daily business.

DEI Training Examples from Leading Companies

	z Google: Unconscious Bias Training

	 Google developed its “Unconscious Bias @ Work” training program 
to help employees recognize and reduce their implicit biases. 
Google made headlines by publishing portions of this training to 
the public, thus making it available to other organizations (Google, 
2020; Fessler, 2017). This training employs data- driven approaches 
to help employees understand the influence of unconscious biases 
on workplace decision-making and interpersonal interactions. 
Moreover, Google complements this training with other programs 
in allyship, inclusive leadership, and managing diverse teams 
(Google Diversity Annual Report, 2023).
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	z Microsoft: Inclusive Hiring Program

	 Microsoft instituted thorough inclusive hiring training for hiring 
managers and recruiters (Microsoft Diversity and Inclusion 
Report, 2023). The initiative seeks to remove bias from job 
postings, candidate assessments, and interview processes 
(Nadella, 2022). Microsoft also offers interviewers specialized 
training when interviewing candidates with disabilities, ensuring 
accommodations are provided throughout the hiring process 
(Microsoft Accessibility Blog, 2022). Their “Include” curriculum 
goes beyond hiring to include inclusive product design and 
accessible technology development (Smith & Hood, 2021).

	z SrStarbucks: “Third Place” Training

	 After a 2018 racial profiling incident in a Philadelphia store, 
Starbucks closed 8,000+ US stores for one day to provide 
175,000 employees with anti-bias training (Starbucks 
Newsroom, 2018). The record-breaking action demonstrated 
the company’s dedication to eliminating racial bias. The training 
centred on welcoming a “third place” between work and home 
for all customers. Starbucks has since maintained this with 
continuous education efforts and created an inclusion academy 
for continuous DEI learning (Johnson, 2019; Starbucks Global 
Environmental and Social Impact Report, 2022).

	z PwC: Color Brave Initiative

	 PricewaterhouseCoopers created its “Color Brave” program to 
promote open conversations about race and diversity rather 
than promoting a “colour blindness” policy (PwC Diversity & 
Inclusion Transparency Report, 2022; Salesforce, 2019). The 
training is intended to empower employees to have constructive 
interactions with race issues. PwC also requires unconscious bias 
training for all employees involved in performance reviews and 
promotion conversations to ensure fair assessment processes 
(Shannon, 2021; Ryan & Weissman, 2023).
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	z Mastercard: Conscious Inclusion Training

	 Mastercard’s “Conscious Inclusion” employee training program 
educates employees about how unconscious bias impacts 
decision-making and teaches actionable techniques for more 
inclusive behaviour (Mastercard Sustainability Report, 2023; 
Frida, 2021). The firm complements this training with its “Relaunch 
Your Career” program, which addresses diverse job applicants 
who are re-entering the workplace after career interruptions, 
opening the way to greater diversity (Banga, 2020; Mastercard 
Diversity, Equity & Inclusion Report, 2022).

	z Target: Inclusive Leadership Training

	 Target offers focused DEI leader development at all levels, 
centred around leadership inclusive behaviour (Target 
Corporate Responsibility Report, 2023; Cornell, 2022). Their 
“Diversity Action Committees” across all stores reinforce 
training with continuing dialogue and action planning. Target 
even provides accessibility and accommodation training to 
team members serving customers interacting with people who 
have disabilities, providing inclusive customer service (Target 
Diversity & Inclusion Report, 2022).

	z IBM: Workplace Inclusion Training

	 IBM’s large-scale Diversity, Equity, and Inclusion (DEI) training program 
includes classes on inclusive language, intercultural communication, 
and generational workplace differences (IBM Diversity & Inclusion 
Report, 2023). IBM employs AI software to support employees in 
identifying possibly biased language employed in their documents 
and communications, and thus offering immediate learning 
opportunities (IBM Research Blog, 2021).

	z Accenture: Allies Program

	 Accenture created an “Allies” training program that educates 
employees on how to be active allies to underrepresented-group 
peers (Accenture Inclusion & Diversity Report, 2023; Sweet, 
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2021). The training is scenario-based and includes actionable 
steps that allies can take to build inclusive cultures.

	 Accenture complements this with executive leadership-specific 
training on building and executing DEI strategies and measuring 
their effectiveness (Shook & Sweet, 2022; Accenture Inclusion & 
Diversity Research, 2021).

	z Johnson & Johnson: Diversity University

 	 Johnson & Johnson has introduced “Diversity University,” 
an in-depth online learning platform that is intended for its 
worldwide employees (Johnson & Johnson Diversity, Equity 
& Inclusion Report,2023). The platform provides training in 
several areas, such as cross-cultural communication and 
inclusive product development. Furthermore, J&J provides 
leadership development with emphasis on Employee Resource 
Groups (ERGs) to maximize leverage of these critical diversity 
networks within the firm (J&J Corporate Responsibility Report, 
2022; Peterson & Wirth, 2021).

DEI Training in Indian Companies

Diversity, Equity, and Inclusion (DEI) training is on the rise within 
Indian corporate culture, as firms begin recognizing both the strategic 
and ethical opportunities found in fostering inclusive workplaces. 
Traditionally, firms in India have focused mainly on compliance-
related diversity efforts such as gender diversity or issues related to 
affirmative action under legal mandates like the Rights of Persons 
with Disabilities Act, 2016 or the Sexual Harassment of Women at 
Workplace (Prevention, Prohibition and Redressal) Act, 2013. But 
globalization, increased social awareness, and stakeholder pressure 
have brought DEI to the forefront, going beyond compliance to 
include elements such as reducing bias, inclusive leadership, cultural 
sensitivity, and allyship.

Firms such as Tata Consultancy Services (TCS), Infosys, and Wipro 
have established systematic DEI initiatives, typically with elements 
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of unconscious bias training, sensitivity training, and programs 
supporting LGBTQIA+ inclusion (Business Today, 2023; People 
Matters, 2022). Similarly, multinationals have long recognized 
the importance of meeting the local context for training, as with 
companies such as Accenture, Google, and Microsoft embedding 
DEI into their training structures. As a 2022 KPMG report highlighted, 
Indian companies that engage in DEI as core values experience 
improved employee engagement and innovation. In practice, there 
is ongoing work to engage with issues such as caste-based bias, the 
rural-urban divide, and the limited awareness of DEI principles in 
many mid-sized enterprises.

Nevertheless, the outlook is optimistic, as many Indian firms are 
starting to see DEI training as something strategic over and above 
compliance.

Best Practices Throughout Companies

Some shared components recur in effective company DEI training 
initiatives:

1.	 Integration with business strategy: Successful programs link DEI 
training to fundamental business goals instead of viewing it as an 
independent initiative . (Ely & Thomas, 2020; Hunt et al., 2018)

2.	 Leadership engagement: Top leadership engagement 
indicates company commitment and fosters greater employee 
participation (Bourke & Dillon, 2018; Zheng, 2020).

3.	 Tailoring: The best programs are written to fit into particular 
organizational situations and issues instead of applying stock 
content (Bezrukova et al., 2016; Lindsey et al., 2017).

4.	 Continuous learning: Organizations are shifting from single 
workshops to ongoing learning processes that reinforce major 
concepts over time (Dobbin & Kalev, 2018; Leslie, 2019).

5.	 Measurement: Top companies set specific metrics to measure 
training success and monitor progress toward DEI goals (Dixon-
Fyle et al., 2020; Hernandez & Avery, 2022).
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6.	 Accountability mechanisms: Effective programs involve 
accountability mechanisms that link DEI performance to 
performance reviews and pay (Castilla, 2015; Zheng, 2020).

7.	 Experiential components: Experiential exercises, simulations, 
and scenario learning make more effective training experiences 
than lecture methods (Madera et al., 2021; Kalinoski et al., 2013).

Conclusion

Diversity, Equity, and Inclusion are not just workplace principles; 
they are business principles. When implemented correctly, DEI 
training doesn’t just provide knowledge; it transforms the way teams 
communicate, work together, and lead. Creating cultures in which 
people don’t feel the need to code-switch, be silent, or minimize 
themselves to fit in is critical. But culture change does not happen 
overnight; it takes time.

In summary, while DEI training is one part of creating inclusive 
environments, the full benefit comes from organizational 
commitment and properly developing and deploying a strategic plan.
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 Abstract

Personalized learning is a transformative approach to education 
that tailors the learning experience to the individual needs, 
preferences, and abilities of each student. This article explores 
the fundamental principles of personalized learning, including 
individualized learning pathways, autonomy, data-driven insights, 
and technological integration. It discusses the potential benefits 
of personalized learning, such as increased student engagement, 
deeper learning, and the ability to address diverse learning needs. 
However, it also examines the challenges associated with its 
implementation, including resource requirements, equity concerns, 
teacher workload, and the balance between technology and human 
interaction. The role of technology in facilitating personalized 
learning is highlighted, and the future of this educational model is 
discussed in terms of its scalability, adaptability, and potential for 
widespread adoption. Ultimately, personalized learning presents 
a paradigm shift in education that, if implemented effectively, has 
the potential to foster a more inclusive, engaging, and effective 
learning environment.

 Keywords:

Keywords Personalized learning, individualized learning pathways, 
student engagement, technology in education, data-driven 
insights, adaptive learning, teacher autonomy, educational equity, 
future of education, learning gaps, digital literacy.

 Introduction

The education system has undergone significant transformations 
in the past few decades, largely influenced by advancements in 
technology, changing societal needs, and evolving pedagogical 
philosophies (Malik, 2018). Among these shifts, personalized learning 
stands out as a transformative approach to teaching and learning 
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(Singh et al., 2024). By tailoring the educational experience to meet 
the individual needs, skills, and interests of students, personalized 
learning offers the potential to fundamentally change how we think 
about and deliver education (Shemshack & Spector, 2020).

At its core, personalized learning is about recognizing that each 
student is unique, with different learning styles, speeds, strengths, 
and areas that need development (Wu et al., 2024). This article 
explores personalized learning in- depth, analyzing its potential, 
challenges, and implications for both educators and students.

The Essence of Personalized Learning

Personalized learning is an educational approach that focuses on 
customizing learning experiences to fit the individual needs of each 
student (Alamri et al., 2020). While traditional education often involves 
a one-size-fits-all curriculum delivered in a standardized manner, 
personalized learning shifts the focus to meet each student where 
they are in their academic journey (Thomas, 2023). This may involve 
adjusting the pace, content, and methods used to teach the student, 
ensuring they are not only absorbing the required knowledge but are  
also engaged in the process.

Personalized learning is based on several key principles:

1. 	 Individualized Learning Pathways

	 Individualized learning pathways are a foundational principle of 
personalized learning, ensuring that each student’s educational 
journey is unique. In a traditional education system, students 
often progress through standardized curricula at the same 
pace, regardless of their individual strengths, weaknesses, or 
learning speeds. However, personalized learning acknowledges 
that each student learns differently and at different rates 
(Kushwaha, 2024).

	 With individualized learning pathways, students are allowed to 
progress at their own pace. Some may grasp concepts quickly 
and move on to more advanced topics, while others may need 
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more time to master foundational skills (Gunawardena et al., 
2024). This approach eliminates the frustration that comes from 
either being held back by a slow-paced curriculum or being 
left behind due to a lack of understanding of the material. For 
example, in a math class, a student who excels in algebra may 
move on to geometry while another who struggles with algebra 
can revisit the topic until they feel confident before advancing 
(OECD, 2024).

	 This model ensures that students are not penalized for 
needing more time or held back for advancing too quickly. 
It encourages mastery of content rather than the arbitrary 
completion of assignments within a fixed timeframe (Miller 
et al., 2021). By tailoring the learning pace to each student’s 
ability, individualized learning pathways enable students to fully 
understand the material before moving on, which can result in 
greater academic success and a deeper understanding of the 
subject matter (Taylor et al., 2021).

2.	 Choice and Autonomy 

	 Another core principle of personalized learning is providing 
students with choice and autonomy in their educational 
experiences (Kayyali, 2024). In a traditional system, teachers 
usually dictate what students learn, how they learn it, and 
when they must complete assignments. However, personalized 
learning places the power in the hands of the learners, 
giving them greater control over their educational journey 
(Alisauskiene et al., 2020). 

	 This principle allows students to choose the subjects or topics 
they are most interested in and determine the methods they 
use to learn. For example, a student may prefer to watch 
videos to understand complex topics, while another may 
benefit from reading articles or engaging in hands-on activities. 
When students have the opportunity to choose their learning 
methods, they are more likely to be engaged and motivated to 
learn (Teravainen-Goff, 2022). 
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	 Moreover, autonomy also includes letting students set their 
own learning goals and timelines. This sense of control fosters 
responsibility and accountability, as students become active 
participants in their learning (Al Asmari, 2013). They are 
encouraged to reflect on their progress, identify areas where 
they need improvement, and determine the best strategies to 
achieve their learning objectives. In turn, this autonomy nurtures 
critical thinking skills, selfdiscipline, and intrinsic motivation 
(Pulatovna, 2024).

3.	 Data-Driven Insights

	 In personalized learning, data plays a crucial role in shaping the 
educational experience for both students and educators. By 
leveraging data from assessments, quizzes, interactive learning 
tools, and other platforms,educators can gain real-time insights 
into each student’s progress, strengths, weaknesses, and 
learning preferences (Beatrice, 2024).

	 Data-driven insights allow teachers to monitor student 
performance continuously and intervene when necessary 
(Hearne, 2023). For example, if a student struggles with a 
particular concept, data can highlight the area where they are 
facing difficulties, allowing the teacher to offer targeted support 
or adjust the instruction accordingly. Conversely, data can 
also reveal when a student is excelling, allowing the teacher to 
provide enrichment opportunities or introduce more advanced 
material to keep the student engaged (Reis & Renzulli, 2023).

	 Moreover, personalized learning uses data not just for assessing 
academic progress, but for identifying each student’s preferred 
learning style (whether visual, auditory, or kinaesthetic). This data 
can guide educators in offering a variety of teaching methods and 
learning materials that align with each student’s learning preferences, 
increasing the effectiveness of instruction (Sajja et al., 2023).

	 Importantly, these data-driven insights help create a more 
tailored and responsive educational environment, making it 
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possible to identify and address learning gaps in real-time rather 
than waiting for end-of-term assessments. Teachers can adapt 
their teaching methods quickly and make informed decisions 
about how to best support their students (Wise, 2019).

4.	 Technological Integration

	 Technology plays a pivotal role in facilitating personalized 
learning, enabling educators to deliver tailored experiences 
for each student. Digital platforms, adaptive learning software, 
and other technological tools are integral to the success of 
personalized learning, as they allow for the customization of 
learning experiences in ways that traditional methods cannot 
match (Contrino et al., 2024).

Adaptive learning technologies, for instance, use algorithms to adjust 
the difficulty of the content based on a student’s performance, 
providing an individualized learning experience. If a student answers 
questions correctly, the system presents increasingly complex 
challenges. On the other hand, if a student struggles with certain 
questions, the system may offer additional explanations, resources, 
or practice exercises on the same topic to ensure mastery before 
moving on (Rincon-Flores, 2024).

Learning management systems (LMS) and educational apps provide 
a centralized hub where students can access resources, engage in 
interactive lessons, and track their progress (Vetrivel et al., 2024). 
Real-time feedback from these platforms allows students to monitor 
their own performance and make adjustments as needed. This 
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feedback loop helps students stay on track and fosters a sense of 
ownership over their learning journey (Song et al., 2024).

Technological tools also enable asynchronous learning, allowing 
students to access content at their own pace, on their own schedule. 
This flexibility is especially beneficial in providing accommodations 
for diverse learners, such as students with disabilities or those who 
need extra time to grasp concepts.

Technology also facilitates the inclusion of multimedia resources—
videos, simulations, games, and interactive quizzes—that cater 
to different learning styles, further enhancing the personalized 
experience (Moorhouse & Wong, 2022).No.

Despite the reliance on technology, it is important to note that 
technology in personalized learning should never replace the teacher 
but rather complement their role. Teachers remain the guides and 
mentors, using technology to enrich the learning experience and 
make data-informed decisions. With the right balance between 
technology and human interaction, personalized learning can create 
an optimal learning environment for students (Chang & Menzies, 
2022).

The Case for Personalized Learning

Personalized learning addresses some of the most persistent 
problems in education. One of the main criticisms of traditional 
education is that it treats all students as if they are the same, despite 
the vast differences in their abilities, backgrounds, and interests. 
Personalized learning provides a more inclusive approach, ensuring 
that every learner, regardless of their starting point, has access to a 
tailored educational experience (Sharma, 2024).

	z Enhancing Student Engagement: One of the major advantages 
of personalized learning is its ability to increase student 
engagement. When students are allowed to pursue topics that 
interest them, they are more likely to take ownership of their 
learning and remain motivated. Personalized learning also 

No.
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allows students to move through content at a pace that suits 
their needs, reducing frustration and disengagement that often 
occur in traditional classroom settings (Tetzlaff et al., 2021).

	z Fostering Deeper Learning: With the ability to focus on their 
individual interests and strengths, students are more likely 
to engage in deeper learning. Rather than simply memorizing 
facts for standardized tests, students in a personalized learning 
environment are encouraged to think critically, problem-solve, 
and apply their knowledge in meaningful ways (Majumdar & 
Majumdar, 2024).

	z Addressing Learning Gaps: Personalized learning allows teachers 
to identify and address learning gaps early. In a traditional 
classroom, students who fall behind may remain unnoticed, 
while those who excel may not be sufficiently challenged. 
With personalized learning, teachers can provide targeted 
interventions and enrichment, ensuring that all students are 
given the support they need to succeed (Bernacki et al., 2021).

	z Supporting Diverse Learning Needs: Every student learns 
differently, and personalized learning acknowledges this. 
It provides various pathways for students, such as visual, 
auditory, and kinesthetic learning, and allows for multiple 
forms of assessment. This flexibility can support students with 
disabilities, those who are gifted, or English language learners, 
ensuring they receive a learning experience that works for them 
(Dewi, 2024).

	z Preparing Students for the Future: In a world where technology 
is rapidly advancing, students need to develop critical thinking, 
problem-solving, and adaptability skills. Personalized learning 
encourages these skills by allowing students to take control of 
their learning journey. Moreover, it cultivates digital literacy, as 
students often engage with various educational technologies to 
support their personalized learning pathways (Anurogo et al., 
2023).
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The Challenges of Implementing Personalized Learning

Despite its potential benefits, personalized learning is not without its 
challenges.

To fully realize the benefits of personalized learning, schools and 
educators must navigate several obstacles.

	z Resource Intensive: Personalized learning requires significant 
resources. Teachers must be trained to implement personalized 
strategies effectively, and schools need to invest in technology 
that supports individualized learning pathways. Adaptive 
learning software and other digital tools can be costly, and not 
all schools have access to the necessary infrastructure (Isaeva 
et al., 2025).

	z Equity Concerns: While personalized learning has the potential 
to address disparities in education, it could also exacerbate 
them if not implemented thoughtfully. Students from lower-
income families or underfunded schools may not have access to 
the same technology and resources as their peers in wealthier 
districts, creating a digital divide (Reynolds et al., 2022). This 
equity gap could undermine the effectiveness of personalized 
learning and widen existing educational inequalities.

	z Teacher Workload: Personalized learning requires a high 
degree of planning and ongoing assessment. Teachers need to 
continually monitor student progress, provide feedback, and 
adjust instruction as needed. This can increase teacher workload, 
which may lead to burnout or frustration if proper support is 
not in place (Park & Ramirez, 2022). Additionally, there is a risk 
that teachers might focus too heavily on technology and data, 
neglecting the human aspects of teaching, such as relationship-
building and emotional support.
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Sr. No.

	z Data Privacy and Security: Personalized learning relies heavily on 
data collection to track student progress and tailor instruction. 
This raises concerns about the privacy and security of student 
data. Schools must ensure that they are following strict protocols 
to protect student information, which may involve navigating 
complex legal and ethical issues (Ismail & Aloshi, 2025).

	z Teacher-Student Relationships: While technology can facilitate 
personalized learning, it can also create a more detached 
learning experience  if not managed properly. The importance 
of teacher-student relationships in the learning process cannot 
be overstated (David, 2024). Personalized learning must strike a 
balance between technological tools and human interaction to 
ensure that students receive the emotional and social support 
they need.

The Role of Technology in Personalized Learning

Technology is one of the driving forces behind personalized 
learning. Adaptive learning platforms, educational apps, and digital 
assessments allow for a more customized approach to education. 
These technologies provide instant feedback, track progress over 
time, and offer different learning paths based on student needs 
(Isaeva et al., 2025).

For instance, platforms like Khan Academy, DreamBox, and Coursera 
offer personalized learning experiences by using algorithms to 
adjust the content based on the learner’s performance. Gamification 
is another tool that engages students by turning learning into a more 
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interactive and fun experience (Alt, 2023). Students can progress 
through levels, earning rewards and badges for achieving milestones.

While technology plays a crucial role in personalized learning, it should 
not be viewed as a replacement for teachers. Instead, technology 
should be seen as a tool that enhances and supports the teacher’s 
role. Teachers remain the guides and mentors, using technology to 
complement and inform their instructional strategies (Shah, 2013).

Looking Ahead: The Future of Personalized Learning

As we look to the future, personalized learning has the potential to 
reshape education in profound ways. However, the widespread 
adoption of this approach requires careful consideration  of the 
challenges outlined  above (Thomas, 2023). To be successful, 
personalized learning must be implemented thoughtfully, with  a focus 
on equity, teacher  support, and the holistic development of students.

For personalized learning to become truly transformative, it must 
move beyond a technological gimmick and become an integral part 
of educational philosophy (George, 2023). We must continue to invest 
in research, professional development, and policy reforms to ensure 
that personalized learning benefits all students, not just those with 
access to advanced technology or resources.

Moreover, personalized learning should not be seen as a one-size-
fits-all solution. Instead, it must evolve to fit the unique needs of 
each educational environment (Thomas, 2023). Different schools, 
districts, and communities will have  different  resources,  student  
populations,  and  goals,  and  personalized learning must be 
adaptable to these differences.

Conclusion

Personalized learning represents a paradigm shift in the way we 
approach education. By emphasizing individualized pathways, 
learner autonomy, and data-driven insights, personalized learning 
has the potential to address the diverse needs of students, engage 
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them in meaningful ways, and prepare them for a rapidly changing 
world. However, realizing the full potential of personalized learning 
requires overcoming significant challenges, including resource 
constraints, equity concerns, and the balancing of technology with 
human interaction.

As we move forward, the question is not whether personalized 
learning is the future, but how we can best implement it to ensure that 
all students have access to the high-quality, customized education 
they deserve. If done correctly, personalized learning could become 
the foundation of a more inclusive, engaging, and effective education 
system for generations to come.
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 Abstract

Online professional development (OPC) courses offer educators 
a flexible way to enhance their expertise and maintain teaching 
standards. Our study evaluates the significant role of OPC in the 
professional lives of our teaching staff by analyzing responses 
obtained via an online survey. A notable proportion accessed 
OPCs through MOOC platforms, with maximum favouring 
subject- specific content. The motivators for OPC participation 
included professional development requirements, technological 
skill acquisition, teaching improvements and personal growth. 
Post-OPC, educators reported substantial enhancements in topic 
delivery, technology utilization, and student engagement.

 Introduction

Every country needs motivated and successful instructors as a 
cornerstone of education, so it can educate and prepare the youth 
for a promising future in accordance with the education system 
(Irgatoglu, 2021). The teaching quality of teachers is considered 
to be an important predictor of students’ learning outcomes. The 
assessment of the performance of teachers, therefore, remains an 
essential precondition for enhancing the effectiveness of educational 
processes. A change in classroom education can be brought about 
by enthusiastic teachers who have self-directed lifelong learning 
tendencies (Karatas et al., 2021).



62

SIES School of Learning and Leadership Development

Hence, organising professional development courses for in-service 
teachers appears to be the most appropriate way to ensure better 
teaching-learning outcomes (Zhang et al., 2021).

To establish the link between OPC and student outcomes, it is 
imperative to examine what opportunities among OPC are available 
to teachers and whether these OPC activities make a positive 
impact on students’ learning.Through a systematic survey followed 
by methodological steps to analyze the data, we explored the 
interrelation between our teachers’ participation in OPCs and 
its impact on their knowledge, classroom practices, and student 
achievement. We also examined the advantages of OPCs in improving 
instructors’ capacities and self-growth, along with the challenges.

Method

The study employed a cross-sectional online survey to investigate 
the perceived impact of OPC on educators’ teaching practices and 
personal growth. The demographic data and rate of OPC completion 
of the respondents were collected and analyzed using a 21-item 
online questionnaire survey.

Outcome

Our results affirm the pivotal role of OPC in fostering the continuous 
growth of teachers. A significant number of teachers demonstrated 
sustained engagement through multiple course completions, 
indicating a strong commitment to continuous online learning. The 
main motivators for participation included professional development 
requirements and the acquisition of new technological skills, 
highlighting the practical value of OPCs. Notably, OPCs significantly 
enhanced educators’ topic delivery, technology utilization, and 
crucial soft skills such as growth mindset, confidence, problem-
solving, adaptability, time management, and communication. While 
a substantial proportion of respondents perceived improvements in 
student performance, the absence of quantitative data necessitates 
further investigation into this aspect. Time constraints, resource 
accessibility, and a lack of institutional motivation were key 
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deterrents to OPC participation. Consequently, interactive, engaging, 
and affordable learning modules can ensure broader participation, 
leading to a substantial enhancement in the quality of teaching.

Recommendations

The participants suggested some recommendations to enhance 
their professional development through online learning. They 
strongly advocated for dynamic and engaging online sessions, 
moving away from traditional, lecture- heavy formats that often 
lead to boredom. To ensure relevance and applicability, participants 
advocated for targeted, subject-specific courses, particularly 
in areas like analytical instrumentation, innovative teaching 
methodologies, and emerging technologies like AI in education. 
They expressed a preference for self-paced learning modules to 
accommodate their demanding schedules. They highlighted the 
importance of interactive elements such as discussion forums, live 
practicals and live tutor contact to facilitate deeper understanding 
and keep pace with the evolving education sector. They also 
suggested that reducing administrative burdens would free up 
valuable time for professional development. Finally, participants 
highlighted the importance of accessible and affordable online 
courses, suggesting that institutions should consider offering 
more free or low-cost options to encourage broader participation 
and develop quality teaching.
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 Abstract

Artificial Intelligence (AI) has changed healthcare education, 
especially in the domain of pharmaceuticals and medical sciences. 
This case study highlights the implementation of Body Interact, 
an AI-based clinical simulation platform, in increasing training 
interventions for pharmacy students. Through a detailed virtual 
case involving a hypertensive diabetic patient with atrial fibrillation, 
students were trained to identify, optimize pharmacotherapy, 
drug-drug interactions and improve patient communication. 
The AI platform enabled a safe and realistic repeatable clinical 
environment that enhanced clinical reasoning, critical thinking and 
interprofessional collaboration. This case study demonstrates the 
effectiveness of AI-driven training modules in preparing pharmacy 
students for realistic healthcare scenarios by promoting active 
learning, decision-making and hands-on experience skills.

 Introduction

Embracing the Digital Renaissance in Pharma Education

In Labs where mortar met pestle's grind,

Now, algorithms and data intertwine. 

From chalkboard lessons to virtual minds, 

Pharma's future, by AI defined.

The advent of Artificial Intelligence has ushered in a digital renaissance 
across various sectors, with pharmacy education experiencing a 
boundless transformation. Traditional didactic methods are giving 
way to pioneering, technology-driven approaches that cater to the 
dynamic needs of contemporary learners. This article explores the 
integration of AI into pharmacy training interventions, shedding light 
on its benefits, applications and the path forward.

Pleasing to the Eye Pharmaceutical Sciences Training with Body 
Interact: A Case Study on AI-based Training Interventions
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Artificial Intelligence (AI) has emerged as a transformative force in 
healthcare education, providing collaborative, data-driven solutions 
that address the challenges of old-style pedagogy. Among its most 
promising applications is in simulation-based training, where AI 
facilitates immersive, riskless clinical experiences for learners. This 
case study outlines how Body Interact, a sophisticated AI-motivated 
platform, was united into pharmacy education to simulate the 
complex running of a multi-morbid patient and to train students 
in identifying drug-drug interactions and optimizing therapeutic 
regimens.

The virtual case presented a 64-year-old male with hypertension, 
type 2  diabetes mellitus, and newly diagnosed atrial fibrillation. He 
complained of swollen ankles, shortness of breath and occasional 
dizziness. His current medications included metformin, furosemide, 
lisinopril, and warfarin. During the mock-up, his vital signs do not 
seem to be normal: a blood pressure of 148/92 mmHg, an irregular 
heart rate of 110 bpm, and a fasting blood glucose of 210 mg/dL.

This simulation permitted students to engage in a truthful patient 
encounter within the AI-driven Body Interact interface. The learning 
experience started with a thorough patient assessment, requiring 
the student to interpret clinical signs, evaluate the medication profile, 
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and identify therapeutic challenges. The virtual patient, powered by 
real-time AI replies, allowed for the lively evolution of symptoms 
based on the student's actions.

One of the crucial learning objectives was to identify and manage 
potential drug-drug interactions. The synchronized use of warfarin 
and furosemide presented a bleeding risk due to altered metabolism 
and potential dehydration. In addition, the interaction between 
metformin and warfarin posed concerns regarding glycemic control 
and amplified bleeding risk. The AI platform provided instantaneous 
feedback on these interactions, encouraging students to consider 
safer alternatives, enhanced monitoring strategies and dosage 
adjustments.

Students were counselled to recommend appropriate interventions, 
such as adjusting the furosemide dose to prevent volume depletion, 
exploring the possibility of transitioning the patient to a direct oral 
anticoagulant and suggesting frequent INR monitoring. For diabetes 
management, students were directed to consider add-on therapy or 
lifestyle adjustments to better control blood glucose levels. These 
conclusions were met with dynamic physiological changes in the 
virtual patient, offering immediate insights into the effectiveness of 
each intervention.
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The simulation highlighted patient counselling as a core pharmacy skill 
that students practised by delivering vital messages on medication 
adherence, warning signs of adverse reactions, dietary restrictions 
(especially relevant for warfarin), and lifestyle changes for chronic 
disease supervision. This feature supported the development of 
soft skills, such as clarity in communication, empathy, and patient 
education.

Interprofessional collaboration was another key component of the 
scenario. Students were required to interact with a virtual physician 
and nurse, reinforcing the pharmacist's role in a healthcare team. 
These interactions were modelled hands-on, justifying their 
clinical decisions and clinical communication, ensuring students 
understood how to advocate for therapy modifications.

Accordingly, Body Interact generated a personalized performance 
report. This feedback detailed the student’s strong points—such 
as clinical decision-making and communication—as well as areas 
in need of upgrade. The self-assessment component sponsored 
reflective learning and guided students toward mastery.

This case study highlights the pedagogical value of AI in 
pharmaceutical education. By simulating complex patient 
circumstances in a controlled environment, Body Interact 
promotes clinical accuracy, critical thinking, and builds confidence. 
It renovates passive theoretical knowledge into active, experiential 
learning.

 Conclusion

AI platforms such as Body Interact offer a powerful supplement 
to traditional teaching methods. Their integration into pharmacy 
training not only bridges the gap between classroom learning 
and clinical application but also prepares students for proactive 
challenges with competence and consideration.
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Notes

	z This article is based on the author’s instructional implementation 
of Body Interact during simulation training in 2024.
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 Abstract

Botany, the study of plant life, has been taught through textbooks, 
lectures and field-based studies, traditionally. Traditional Botany 
had started to lose its sheen among students. With advancements 
in technology and the creation of new teaching and learning 
methods, such as Artificial Intelligence (AI), Virtual and Augmented 
Reality (VR / AR) and Gamification, a subject that was in decline 
in popularity. This article aims to introduce, conceptualise and 
analyse these innovations. Comparing these newer methods with 
traditional methods fleshes out the effectiveness of these teaching 
learning tactics. This review concludes by suggesting a hybrid 
approach and integration of traditional with modern techniques as 
an optimal strategy for creating an immersive learning experience 
in Botany.

 Keywords:

Botany Education, AI in Learning, Virtual and Augmented Reality, 
Gamification in Science, Hybrid Learning Approaches.

 Introduction

The Need for Technological Integration with Plant Sciences
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The world of science is abuzz with a technological crest lately. With 
Bioinformatics being an integral part of biological sciences, it has 
become imperative for scientists and facilitators alike to embrace 
this technological boom in research and education. For example, the 
subject of Zoology has seen a major shift towards technology and 
innovation since the ban on the dissection of animals. As a result, 
virtual dissections have become a part and parcel of teaching and 
learning methodology at the school and college level. Similarly, 
medical and chemical sciences have ventured on the path of 
technological advancements. A shift towards technology was a 
natural step in these cases.

As opposed to these popular and in-demand subjects, Botanical 
Science has garnered less attention all around the world. The study 
of the very organisms (i.e., plants) that are pertinent to our existence 
has been ignored when it comes to modernisation. Plants have 
been studied using traditional learning methods, like textbooks, 
model diagrams, charts, field visits, and herbarium specimens. While 
all these teaching learning methods are relevant and effective to 
date, a period of lull has set in the world of plants. With rampant 
developmental projects expanding into our forests, we are quickly 
losing our green cover, with many plant species being under threat 
or endangered. This situation makes it difficult to conduct on-field 
study tours, as well as the collection of plant specimens has become 
restrictive. Another difficulty that looms over the world of Plant 
Sciences is the lack of enthusiasm in the newer generation to pursue 
the subject of Botany. In India, there is a general trend of students 
pursuing ‘glamorous’ subjects over Botany.

Nevertheless, these tribulations can be trounced by veering 
towards novel study tools. The use of Artificial Intelligence (AI), 
Virtual Reality / Augmented Reality (VR / AR) environments, 
gamification, animation videos, and experiential learning tactics 
can bring in the much-needed glamour in the subject of Botany 
(Dicheva et al., 2015).
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Why is there a need for novel study tools?

	z Traditional methods of teaching and learning rely on rote 
learning and memorisation. Interactive and personalised 
learning can enhance conceptual learning.

	z The limited availability of plants can be overcome by using 
virtual apps, which help in plant dissections; AI-driven plant 
identification apps can work wonders along with gamification 
(Leo Ramirez et al., 2023; Rose, 2021).

	z The reduction in green cover and the lack of accessibility to 
protected areas for on-field study tours can be surmounted by 
the creation of VR / AR environments (for virtual study tours), 
which can make the study of protected areas accessible to 
everyone.

This article aims to enlighten facilitators and researchers towards 
new and advanced teaching-learning methods and tools in the field 
of Botanical Sciences.

Adaptive Learning Models and Artificial Intelligence

Artificial Intelligence (AI) is at the helm of technology, steering forward 
the research and education towards newer horizons. Adaptive 
learning models are another approach to enhance learning, which 
integrate AI to adapt to the students’ learning patterns (Kabudi et al., 
2021). Together, these learning models can help build personalised 
content for the individual students. Such a strategy can help students 
in areas where they need improvement.

AI applications can provide assistance concerning topics like plant 
physiology, ecology, cytogenetics, plant taxonomy, etc. (Wäldchen & 
Mäder, 2018).

AI-Based Plant Identification Applications

Plant identification applications have existed long before the advent 
of AI- powered learning. Most of these applications have gone a 
step further to amalgamate AI for better plant species identification, 
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which can provide instant classification and ecological information 
to the learners.

	z Pl@ntNet Application (Goëau et al., 2013): This application uses 
AI algorithms to identify different plant species from images that 
can be uploaded to these applications. Details like taxonomy of 
the plant species, growth pattern, and ecological significance 
can be retrieved from these applications. It was developed by 
a group of institutions like CIRAD, INRIA, INRAE, IRD, and the 
Tela Botanica network (France). This application is available 
to download from Apple’s App Store and Android’s Play Store 
(Google Play). Users can also contribute their observations  
through the application’s collaboration feature. Another key 
feature here is that this application also works offline. So, if a 
student wants to use this application on-field where there is 
no internet connection, it enables the use of the application 
in offline mode. According to the developers, while working 
offline, one may be able to download a database specific to a 
geographical location in the future (Pl@ntNet, n. d.).

	z Flora Incognita Application: (Mäder et al., 2021; Wäldchen & 
Mäder, 2016): This application was developed by the Technical 
University of Ilmenau and the Max Planck Institute for 
Biogeochemistry (Germany). This application is also available 
on both the Android and iOS App stores. Similar to Pl@ntNet, 
this application uses AI-based image recognition to identify 
and give relevant details about plants. It allows offline data 
collection; the user can take three pictures per plant (flower, 
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leaf, and whole plant), store the observations as ‘unknown’. 
Once internet access is back, the application identifies the plant 
from the stored observations (Flora Incognita, n. d.).

	z AI-Powered Herbaria - Global Biodiversity Information Facility 
(GBIF): AI-powered Digital Herbaria are transforming the 
landscape of botanical studies. These herbaria can be used for 
preserving plant diversity and contributing towards ecology, 
thereby helping plant taxonomists in the long run. One such 
herbaria is GBIF, which is a network funded by the world’s 
governments to provide open access to data pertaining to all 
life on Earth. It sources data from Natural History museums and 
citizen science networks. GBIF has over five lakh plant species 
deposited in its database to date (GBIF, n. d.).

	z AI-Powered Herbaria – iNaturalist: Developed at the University 
of California, Berkeley, School of Information, this is a citizen 
science project that allows users to document, contribute, and 
identify biodiversity around the world. When users upload 
photographs or videos of the organisms, the platform’s AI 
suggest possible identifications based on its trained versions. 
The AI generates multiple plant species recommendations, 
and when it is unsure of the species, it suggests the genus or 
family of the plant. Further identification can be done based 
on community engagement with propositions from fellow 
users. This strategy increases the accuracy of plant species 
identification (iNaturalist, n. d.).

	z Google Lens: This is a famous AI-powered tool from Google that 
can be used to identify any image around the world. It utilises 
the extensive power of the Google search engine to do so. 
Interestingly, facilitators can encourage learners to make use 
of this tool to identify plants and other forms of biodiversity. It 
may not generate a direct result, but it does connect the users 
to relevant botanical resources and information (Google Lens, 
n. d.).
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	z LeafSnap: It is an AI-powered Application created in collabora-
tion of Columbia University, the University of Maryland, and 
the Smithsonian Institution (USA). It is similar to Pl@ntNet, 
providing identification of plants based on their leaf structure 
and relevant information. It is available on both Android and 
iOS App stores (LeafSnap, n. d.).

	z PictureThis: This AI-based Chinese plant identification 
application was developed by Danatech. The makers claim 
98% identification accuracy for plants. Additionally, it provides 
detailed care instructions for the plants. This application is also 
available on both Android and iOS App stores (PictureThis, n. 
d.).

AI-Based Plant Disease Detection - Deep Learning Models

Deep learning models make use of algorithms such as Convolutional 
Neural Networks to detect plant diseases and pests, and plant 
stresses (Kabudi et al., 2021). Without going into the technicalities of it, 
one must understand the importance of such AI-driven applications. 
These applications analyse images of diseased and healthy leaves, 
accounting for vein structure, discolouration and fungal growth, for 
classifying plant diseases. These applications have proven to be a 
boon to the farmers around the world. Such applications can be 
incorporated by facilitators to encourage the learners to embrace 
technology even in the field of plant disease identification. Some of 
the applications running on a deep learning model are listed below:

	z AgroAI: This AI-powered platform can provide identification for 
various plant diseases, facilitating early detection and preventing 
loss of yield. It can be used by farmers and researchers alike. It 
also provides disease management strategies. The platform is 
accessible via web browsers (AgroAI, n. d.).

	z PlantVillage: This is another initiative aimed at assisting farmers 
throughout the globe. PlantVillage doubles as an educational 
tool for students and educators alike concerning plant diseases. 
Images of healthy plants and diseased plants are analysed, and 
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then a disease diagnosis is provided by the application. The 
application is available on both Android and iOS App Stores 
(available as PlantVillage Nuru) (PlantVillage, n. d.).

	z TensorFlow-based Disease Detection: This is an open-source 
deep learning framework developed by Google. It helps 
researchers to create AI models for accurate plant disease 
identification. It also provides tutorials and resources to 
educators and students, allowing them to understand machine 
learning applications in agriculture (TensorFlow, n. d.).

AI Tutors and Virtual Assistants

AI-based tutors and virtual assistants enhance personal learning 
experience for learners, educators and researchers. These interactive 
chatbots can generate personalised  study  material,  solve  queries  
of  the  students,  and  allow  for improved self-learning (Leo Ramirez 
et al., 2023). Students can learn at their own pace and grasp complex 
botanical concepts easily. Engagement and retention of matter also 
increases. Facilitators can gain from these AI bots by learning gaps in 
their designed curricula. Some of the AI tutors are listed below: 

	z Socratic by Google: This is an AI-powered tutor aiming at students 
from different fields, including Botany. It gives sequential 
solutions to text-based and image-based queries. Solutions are 
sourced from authentic websites. The application for this tutor 
is available for free on Google Play Store and Apple App Store 
(Socratic by Google, n. d.).

	z ChatGPT: We effectively ushered in the age of AI through the 
ChatGPT chatbot post-pandemic. It is powered by OpenAI and 
serves as a go-to AI tutor for students as well as educators. 
It supports brainstorming and conceptual explanations. 
Additionally, it can summarise research papers, create subject-
related content, and generate quizzes. It can help students 
pursuing higher studies in scientific writing and in the creation 
of educational resources. It is free for basic use, but ChatGPT 
Plus is paid (OpenAI, n. d.). 
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	z Khan Academy AI (Khanmigo): This is another educational 
chatbot built as a personalised tutor for students. It offers 
structured lessons on a wide range of botanical topics. It helps 
students to foster critical thinking by using adaptive questioning. 
Full services of Khanmigo can be availed by a paid subscription 
(Khan Academy, n. d.).

	z Edsby AI Tutor: This is an institution-based Learning management 
system that requires a license for its full use. It works efficiently 
in blended classrooms where student progress and learning can 
be managed online through this platform. It offers interactive 
learning experiences through quizzes and other collaborative 
tools (Edsby, n. d.).

Virtual and Augmented Reality (VR / AR) in Botany

Study tours in Botany are a must, and many times, it is not feasible 
to conduct study tours so often. Here comes into play the power 
of VR / AR to create immersive environments. Students can get a 
three-dimensional view of plants, aiding better understanding of 
plant structures and functions (Dalgarno & Lee, 2010). A few VR / AR 
platforms are listed below:

	z 3D Plant Modelling for STEAM Education (Arango-Caro, 2025): 
This project is designed to be freely available to students and 
facilitators. The target demographic was high school students 
for this project, but it can be extended to undergraduates. The 
project takes into account the Science, Technology, Engineering, 
Arts and Mathematics (STEAM) approach. Students and teachers 
can collaborate on the creation of 3D plant models and visualise 
them. The models that are created by students are available on 
their website as open-access resources; the projects can also 
be downloaded. This innovative method blends science with 
design. The project was initiated by the Donald Danforth Plant 
Science Center (USA) (Danforth Plant Science Center, n.d.).

	z AR Herbarium: This herbarium is based on augmented reality, 
which has an interactive digital herbarium allowing students to 
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study plant specimens in three dimensions. Cal Poly Humboldt’s 
3D Digital Herbarium project creates 3D models of local flora, 
helping users to visualise and identify plants. Plants can be 
viewed in ·AR and VR. This project truly aims to revolutionise the 
study of plants (Cal Poly Humboldt, n. d.).

VR / AR platforms increase the visualisation and accessibility of 
plants. Students unable to attend field visits due to geographic or 
financial constraints can benefit greatly from such platforms.

Gamification & Interactive Learning

Gamification is known to increase motivation and enthusiasm in 
students with the help of rewards and interactive tasks. Gamification 
applications have features like leaderboards, quizzes and challenges, 
which encourage active participation among students (Dicheva et 
al., 2015). Some of the platforms that make use of gamification and 
interactive learning in Botany are listed below:

	z Labster Virtual Labs for Botany (Labster VR): This platform 
offers AI- generated plant experiments, such as virtual plant 
dissections, study of ecosystems, regulation of plant growth, 
practice of tissue culture, genetic modification and plant 
breeding techniques. Learners can also visualise biochemical 
reactions, physiological processes in plants in a virtual 
environment. However, the platform is paid for the availability 
of institutional access and individual plans (Labster, n. d.).

	z Interactive Virtual Flower Dissection Lab: It is a digital platform 
allowing students to dissect and analyse flowers virtually. 
Students can view the flowers from different viewpoints; this 
helps students to identify various floral structures of different 
plants. The platform was developed by the Chinese University of 
Hong Kong (CUHK). They also have their own virtual herbarium 
(CUHK, n. d.).

	z Plant Nanny: This is a gamified hydration-tracking application 
that boosts water drinking. Users can log their water intake, 
which in turn helps them grow their virtual plant. Although this 



81

Trends In Training and Development

is not a direct Botany educational tool, it brings gamification to 
plant care. Young students can be sensitised towards plants 
and their growth with the help of this application. It is available 
on Google Play Store & Apple App Store (Fourdesire, n.d.).

Experiential Learning and Hybrid Models in Botany

Experiential learning is a practical tactic that mixes everyday 
experiences with academic learning. Students gain a profounder 
knowledge of botanical concepts and processes by interacting with 
actual environments and ecosystems (Kolb, 1984). Hybrid models 
unite digital means with practical activities, allowing students to use 
both virtual simulations and fieldwork. Some examples are discussed 
here:

	z Urban Gardening Projects & Hydroponics Workshops: Projects 
related to gardening can be given to students as part of their 
internal assessments. Building indoor and outdoor gardens in 
the vicinity of their houses. Creation of vertical wall gardens, 
Nakshatra gardens, medicinal gardens, hydroponics and 
aeroponics systems can provide a deeper understanding of 
the practical aspect of Botany. Projects related to sustainable 
agricultural practices can also be given. The whole idea is 
to augment environmental awareness and food security 
knowledge. (UNESCO, 2022).

	z Blending Online and Offline Methods of Teaching: Hybrid 
Models: The various online resources discussed previously 
can be utilised in conjunction with offline training and learning 
methods for a better understanding of Botany. Educators can 
create their own teaching methodologies combining the best 
online and offline tools for a holistic approach towards student 
learning.

Comparative Evaluation: Traditional vs. Innovative Methods

Various aspects can be considered while comparing traditional 
methods of teaching with innovative ones. A comparative account of 
traditional vs innovative methods is given in Table No. 1.
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Aspect Traditional Methods Innovation Methods 
(VR / AR, AI and 
Gamification)

Engagement Engagement is high, but 
can turn passive due to 
monotony

High interaction and 
motivation

Accessibility Classrooms and books; 
the availability of E-books 
and E-classrooms has 
enhanced accessibility

High accessibility 
due to the web and 
mobile platforms being 
available

Effectiveness Memory-based; 
practicality can be 
increased by giving field 
projects

Understanding 
becomes conceptual

Implementation 
Cost

Low to moderate Moderate to high; 
although some 
platforms are free of 
cost and open source

Scalability Limited to institutions Global accessibility

Table No. 1.

Suffice to say, the key takeaway here is to go for a blended 
methodology of teaching in the subject of Botany, or any other 
subject for that matter.

Challenges & Future Prospects

Challenges here are many, with respect to the cost factor of newer 
technologies. The research and development of VR / AR, AI and 
gamification applications requires significant funding and resources. 
Furthermore, not all institutions have access to these resources. 
Only the freely available ones are accessible to all. Lastly, changing 
the outlook of educators to embrace innovative teaching methods 
poses a challenge still.
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Nevertheless, expansion of AI-driven Botany laboratories, adoption 
of hybrid learning models and increasing affordability of open-access 
platforms can provide a facelift to the subject of Botany.
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 Abstract

Resilience is a highly significant psychological asset or capability 
that enables individuals to navigate life experiences independently 
and rise above adversity and stress to reach new levels of 
development, despite uncertainty. Resilience plays a key role in 
emotional well-being and adaptive functioning as it increasingly 
faces challenges and uncertainties in the modern world. Resilient 
people are termed emotionally intelligent only when they can 
manage their emotions efficiently. They withstand hardships 
with a positive or solutions-oriented mindset and are confident 
about their skills to affect certain outcomes. They are adaptable 
and striving for change, taking challenges as lessons for learning 
and personal growth. Self-care measures are encouraged for 
long-term sustainment of resilience, with some emphasis on 
healthy boundaries and assertiveness as the essential elements 
in nurturing this life-giving quality in human nature. The major 
conclusion is that, through trained and encouraged practice, 
resilience can provide the foundation for how best to be well, to 
cope with distress, and to flourish. The eventualities that create 
distress are inevitable in the lives of those intentionally trained 
in resilience who remain confident, persevere through setbacks, 
and feel empowered by attending to the domain of emotions at 
interregional existential levels.

 Introduction

Resilience is a crucial psychological trait that allows individuals to 
navigate life’s challenges with strength, adaptability, and perseverance. 
Highly resilient people possess a unique set of characteristics that 
enable them to thrive despite adversity. It is a fundamental quality 
that allows people to withstand stress, recover from setbacks, and 
even grow stronger as a result of their experiences. In a world filled 
with uncertainties, hardships, and unpredictable circumstances, 
resilience plays a crucial role in determining an individual’s ability to 
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navigate life’s challenges with confidence and perseverance.

Resilient individuals exhibit a unique set of characteristics that 
differentiate them from those who struggle to cope with difficulties. 
These traits include emotional regulation, optimism, self-efficacy, 
problem-solving skills, social support, and a strong sense of purpose. 
Prior research suggests that resilience is not solely an inherent trait 
but can also be cultivated and strengthened through conscious 
effort and life experiences. Understanding the key attributes of 
resilience helps an individual to promote resilience in different areas 
of life, from personal well-being to professional success and societal 
stability.

This concept has been widely studied by psychologists and mental 
health experts who recognize that some individuals respond to 
trauma, stress, or failure more effectively than others. It also 
provides insights into how individuals can cultivate mental strength 
to handle life’s inevitable challenges. Resilient individuals can 
manage their emotions effectively, preventing negative feelings from 
overwhelming them. They are aware of their emotional responses 
and employ coping strategies that enable them to process difficulties 
constructively. By maintaining emotional stability, they can make 
rational decisions and find solutions even in the face of uncertainty. 
Individuals who maintain a positive outlook tend to view challenges 
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as temporary obstacles rather than insurmountable problems. 
Optimism does not mean ignoring difficulties; rather, it involves 
believing in the possibility of improvement and taking proactive steps 
to achieve positive outcomes. By fostering optimism, individuals can 
strengthen their resilience and approach setbacks with confidence 
and determination. Resilient individuals possess a strong sense 
of self-worth and confidence in their skills and abilities. This belief 
enables them to take initiative, persist in the face of obstacles, and 
actively seek solutions to problems. Supportive relationships offer 
encouragement, guidance, and a sense of belonging, which in turn 
reinforce an individual’s ability to cope with stress. Developing 
and maintaining meaningful connections can significantly enhance 
resilience and provide a safety net during challenging times. Resilient 
individuals approach challenges with a proactive mindset, analysing 
situations objectively and identifying effective ways to address them. 
Additionally, adaptability allows them to adjust to new circumstances 
and embrace change without being overwhelmed. In an ever-evolving 
world, the ability to adapt is essential for long-term success and 
emotional well-being. It has been found that people who find meaning 
in their experiences are more likely to exhibit resilience, as they view 
challenges as opportunities for growth rather than setbacks. By 
understanding the key traits of resilient individuals, we can cultivate 
resilience in ourselves and others, equipping individuals with the 
tools they need to face life’s adversities with courage and strength. 
As we explore these characteristics in greater detail, it becomes clear 
that resilience is not just a desirable trait but an essential one for 
personal growth, mental health, and overall well-being. This article 
explores the key traits of resilient individuals, supported by research 
and expert insights.

Unique set of Characteristics

A resilient individual possesses a unique set of characteristics that 
enable them to withstand stress, recover from setbacks, and even 
grow stronger as a result of their experiences. In a world filled with 
uncertainties, hardships, and unpredictable circumstances, resilience 
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plays a crucial role in determining an individual’s ability to navigate 
life’s challenges with confidence and perseverance.

Emotional Regulation

One of the primary characteristics of highly resilient individuals is 
their ability to regulate their emotions effectively. They manage stress, 
frustration, and disappointment without becoming overwhelmed 
(Gross, 2014). Emotional regulation allows them to stay calm under 
pressure, process emotions constructively, and maintain a balanced 
perspective during difficult times. According to a study by Tugade and 
Fredrickson (2004), individuals with high emotional resilience exhibit 
greater positive emotional responses, even in stressful situations. 
They practice mindfulness, cognitive reframing, and relaxation 
techniques to regulate their emotions effectively.

Optimism & Positive Thinking

Resilient people tend to adopt an optimistic mindset, focusing on 
solutions rather than dwelling on problems. They believe that setbacks 
are temporary and that they have the power to improve their situation 
(Seligman, 2011). Positive thinking helps them stay motivated and 
maintain a proactive approach to overcoming difficulties. Research 
shows that optimism is linked to better psychological well-being and 
increased resilience (Carver et al., 2010). By reframing challenges as 
opportunities for growth, resilient individuals cultivate a sense of 
hope and confidence in their ability to persevere.

Self-Awareness & Self-Efficacy

Self-awareness is another essential trait of resilient individuals. 
They understand their strengths and weaknesses, allowing them 
to make informed decisions and leverage their abilities effectively. 
Self-efficacy, or belief in one’s capabilities, plays a significant role in 
resilience (Bandura, 1997). Highly resilient people take responsibility 
for their actions and maintain a strong sense of self-worth. They 
recognize that they have control over their responses to challenges, 
which empowers them to take proactive steps toward success.
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Strong Problem-Solving Skills

Resilient individuals are skilled problem solvers who analyse situations 
effectively and develop practical solutions. They remain resourceful 
and adaptable in uncertain conditions, which allows them to navigate 
obstacles with confidence (Bonanno, 2004). Studies indicate that 
problem-solving ability is a key predictor of resilience (Neenan, 2009). 
Resilient people approach challenges with a logical and solution-focused 
mindset, utilizing creativity and critical thinking to overcome adversity.

Growth Mindset

A growth mindset, as proposed by Carol Dweck (2006), is the 
belief that intelligence and abilities can be developed through 
effort and learning. Resilient individuals embrace challenges as 
growth opportunities rather than viewing them as insurmountable 
obstacles. Research suggests that individuals with a growth mindset 
demonstrate greater resilience in the face of setbacks (Yeager 
& Dweck, 2012). They learn from their experiences, adapt their 
strategies, and persist in their efforts to achieve success.

Strong Social Support

Resilient people cultivate meaningful relationships and seek help 
when needed. Social support plays a vital role in emotional well-being 
and helps individuals cope with adversity more effectively (Cohen 
& Wills, 1985). By building strong connections with family, friends, 
and colleagues, resilient individuals create a reciprocal network 
of support. They offer assistance to others, reinforcing a sense of 
community and shared resilience.
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Adaptability & Flexibility

The ability to adapt to change and remain flexible is a hallmark of 
resilience. Resilient individuals adjust quickly to new circumstances 
and remain open to innovation and transformation (Southwick & 
Charney, 2012). Adaptability allows them to cope with unexpected 
challenges and find alternative solutions when faced with obstacles. 
Their willingness to embrace change enhances their ability to thrive 
in dynamic environments.

Sense of Purpose & Meaning

Having a sense of purpose and meaning in life strengthens resilience. 
Resilient individuals align their actions with a personal mission or 
core values, which provides motivation and direction during difficult 
times (Frankl, 2006). Studies indicate that people with a strong sense 
of purpose exhibit higher levels of psychological resilience and 
overall well-being (Ryff & Singer, 1998). Meaningful goals help them 
push forward and maintain a sense of fulfilment despite adversity.

Self-Care & Healthy Habits

Prioritizing physical and mental well-being is essential for resilience. 
Highly resilient individuals engage in self-care activities such as 
exercise, adequate sleep, and healthy nutrition to maintain their 
overall well-being (Shatté, Reivich, & Seligman, 2011). Mindfulness 
practices, relaxation techniques, and hobbies that recharge the mind 
and body contribute to emotional resilience. Taking care of oneself 
ensures that individuals have the strength and energy to handle life’s 
challenges effectively.

Strong Boundaries & Assertiveness

Resilient individuals establish strong personal boundaries and 
practice assertiveness. They say “no” when necessary and protect 
their energy from toxic influences (Linehan, 1993). Assertiveness 
allows them to stand up for themselves while maintaining respect 
for others. By setting clear boundaries, they prevent burnout and 
maintain a balanced and fulfilling life.



94

SIES School of Learning and Leadership Development

 Conclusion

Resilience is a multifaceted trait that encompasses emotional 
regulation, optimism, self-awareness, problem-solving skills, 
adaptability, and strong social connections. By cultivating these 
characteristics, individuals can enhance their ability to navigate 
adversity and thrive in challenging situations. Building resilience 
requires continuous effort, but the rewards include greater emotional 
well-being, improved stress management, and a more fulfilling life. 
By adopting the strategies and mindset of highly resilient people, 
anyone can develop the strength and adaptability needed to face 
life’s uncertainties with confidence.
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in November 2022. It is primarily an internal competency-building 
institute that aims to equip the teaching as well as non-teaching 
staff of all SIES institutions to get ready with the required skill sets 
of tomorrow. The objective is to build a world-class institute that 
would cater to the developmental needs of internal human resources 
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the efforts of SIES institutes in equipping the students with special 
and emerging competencies. This is the third book supported by 
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