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Abstract 
This research investigates novel pedagogical approaches for reinforcing the understanding of successive differentiation in advanced engineering 

mathematics. Emphasizing simplicity and efficacy, the suggested methodologies incorporate interactive simulations, applications in real-world contexts, 

and collaborative problem-solving. Utilizing visual aids and technology-based tools enhances the overall learning experience, making it more engaging 
and applicable. Increasing the understanding of difficult ideas and helping students concentrating in higher engineering mathematics retain them better is 

the main objective.  

Keywords: Successive differentiation, simple innovative teaching, methods, engineering mathematics. 

Received 08.01.2025 Revised 09.02.2025 Accepted 01.03.2025 
 

                             Introduction 
Man has involved in many unbelievable mysteries of the universe and 

environment by exploration due to his curiosity and tries to solve those 
mysteries and problems with the help of mathematicians and engineers by 

using higher engineering mathematics.In higher engineering mathematics, 

successive differentiation is a crucialtopic because it is the base of 
understanding the complex relationships between functions and their 

variations (rate of change).Many researchers, educators, Teachers and 

motivators are experimenting with non-traditional teaching strategies to 
make better the understandings[Bruner JS (1974), Bogen JE (1969), Dafei H 

(2010),Fischbein E (1987), Watson J (2000),Agnihotri, R. B., Singh, A. V., 
& Verma, S. (2015), Ranjan, I., & Agnihotri, R. B. (2019, June), Tripathee 

et al. (2024), Kumar et al. (2024), Kumar et al. (2024)]. In this introduction 

we are aiming to explore the idea of understating of successive 
differentiation through simple, effective teaching style screated for higher 

engineering mathematics. We will abbreviate higher engineering 

mathematics as HEM (higher engineering mathematics). To remove the 
difficulty in teaching successive differentiation in higher education, 

particularly in the fields of engineering and applied mathematics, it is 

important to develop   student’s intuitive understanding. It may be possible 
that traditional lecture-based styles shall unable to hold student’s attention to 

hold their interest in the subject.  So therefore in this new generation 

teaching techniques must be implemented so that students grasp their brain 
[Fujita T, Jones K and Yamamoto Sh (2004), Giant D (2001), Gazzaniga MS 

(1974), Agnihotri, R. B., Pandey, N., & Verma, S. (2018).]. To change the 

technique of teaching successive differentiation to engineering students in 
engaging and meaningful way, this investigation aims to investigate 

innovative and simple innovative teaching technique. The aim of educators 

and motivators  is to remove  the gap between pure  mathematical concepts 

and their practical applications in engineering applications by including the 

features such interactive visualization tools like smart classes, real-world 

applications (by giving real world examples) , problem-solving workshops 
(by organising ), and peer-to-peer learning by organising emirates 

professors, teachers educators and motivators as guest lecturers .[Hadamard 

J (1945), Noddings N (1985), Poincaré H (1913, Agnihotri, R. B., Singh, A. 
V., & Verma, S. (2015)]. By using the technology, online simulations, and 

gamification adds a contemporary twist to the teaching technique, 

implementing the digital tools and platforms that are easily available to 
students. In addition, by introducing of case studies and visiting lecturers 

from industry experts brings a real-world experience to the theoretical 

aspects of successive differentiation, illustrating its significance in solving 
complex HEM (Higher engineering mathematics) [Rösken B, and Rolka K 

(2007), Skemp RR (1971), S, kemp RR (1979)]. As we navigate this 

exploration of innovative teaching techniques , our  goal is to inspire a sense 
of curiosity and appreciation for the subject and motivating students to not 

only master the mathematical concepts used but also to imagine the wider 

engineering landscape where successive differentiation becomes a powerful 
mathematical tool. Through embedding of theoretical understanding, 

practical applications, and including pedagogical approaches, educatorsand 

motivators are aiming to improve the adaptability the new generation of 

engineers with a solid foundation in successive differentiation and its 
different roles in the world of HEM. 

Simple Innovative Teaching Methodology: 
Successive differentiation is a very basic concept in HEM (higher 
engineering mathematics) that involves taking differentiation of a function 

many times. In order to improve students' understanding of successive 

differentiation, we may use different types of simple innovative teaching 
methods. Here are some ideas given below: 

a.Engineering Applications in Real world: By giving  variety of examples 
of real-world engineering problems where successive differentiation is 

necessary  in physics analysis of electrical circuits or motion equations, 

where many differentiations and differential equations  are used to examine 
the behaviour of system. 

b.Workshops for problem solving:By organising workshops where 

students can go through the series of more complicated topics associated 
with successive differentiation. Encouraging teamwork and dialogue session 

to ensuring that the concepts are fully understandable. 

c.Peer-Teaching and Learning: By implementinga peer-to-peer teaching 
techniques where students are gathered to explain concepts of successive 

differentiation to one another. 

d.Creating Concept Mapping:To improve understanding, by create 
flowcharts or concept maps or diagram that help to use the connections 

between a function and its successive derivative. 

e.Online Simulations: By Incorporating online simulations online seminars 
or online virtual smart classes in such a way that students may practice with 

various functions and can see the effects og the graph's shape and behaviour 

by using successive differentiation [Tall D (1980)]. 

f.Gamification (game or quiz):By Creating instructional games or tests or 

quiz with a step-by-step derivative process, Student’s understanding may 

bemore interesting and beatiful through gamification. 
G.Case Studies: By Presenting case-study of real engineering problems 

which require for successive differentiation for solution that can help 

students to see the practical applications and encourage them to learn the 
concept more broadly. 

H.Socratic Method: By using Socratic Method by asking open-ended 

questions that promote students to analyze critically about successive 
differentiation. Encourage discussions and guide them towards discovering 

the answers themselves. 

i. Flipped Classroom Approach: Flip the traditional classroom model by 
assigning lecture materials as homework and using class time for problem-

solving, discussions, and hands-on activities related to successive 

differentiation. 
j. Integration with Programming: Integrate programming languages like 

Python or MATLAB to numerically explore successive differentiation. This 

practical implementation can deepen students' understanding and connect 
mathematical concepts with computational skills. 
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k.Visiting Lectures: By inviting visiting lecturers who are experts in 

applying successive differentiation in their engineering fields, students may 

find inspiration and motivation by drawing on real-world experiences and 

useful insights. It's critical to modify these techniques to fit the unique 

requirements and learning styles of students. Therefore by using these 

techniques, higher engineering mathematics may be taught in a thorough and 
engaging way. 

Future Scope of Work: Improving student’s comprehensive understanding, 

application, and retention of HEM (higher engineering mathematics) is the 
goal of enhancing the teaching method of successive differentiation using 

creative teaching techniques. This involves looking into innovative methods, 

interactive educational resources, and practical applications to improve the 
efficacy of the educational process. Additionally, assessing the effects of 

these techniques on student involvement and performance falls under the 

purview.  The future scope to enhance the method or technique of successive 
differentiation through innovative teaching methods in higher engineering 

mathematics may encompass: 

a.Real-World Applications Integration: We can develop modules 
including real-world examples to show practical applications of successive 

differentiation in engineering [Tall D (1991)]. 

b.Interactive Simulations: By Providing students with a dynamic learning 
environment and by developing virtual lab experiments and simulations that 

illustrate the steps involved in successive differentiation processes by 

graphically .[Kumar, M., & Agnihotri, R. B. (2019, June), Fujita T, Jones K 
and Yamamoto Sh (2004)]. 

C.Hands-On Exercises: By giving useful works and scenario which allow 

students to use the concepts and techniques of successive differentiation in 
higher engineering mathematics which promotes a greater knowledge via 

practical applications [Rösken B, and Rolka K (2007)]. 

d.Technology Integration: By creating a attractive learning environment or 
by integrating smart classes, innovative technological tools and interactive 

software we can help students to participate in interactive exploration and 

practice of successive differentiation. 
e.Case Studies: By giving different cases related to engineering studies can 

challenge students to evaluate and use successive differentiation techniques 

to address the real-world applications and examples? 

f.Cumulative Learning Techniques: By inspiring group projects and peer 

teaching methods or techniques to promote cumulative learning while 

exploring knowledge sharing and conversations around the concepts of 

successive differentiation. 

g.Assessment Tools: By Creating a wide range of evaluation instruments 

such as tests, assignments, and presentations which enhance student’s 
understanding and application of much more complex concepts of successive 

differentiation in higher engineering mathematics. 

h. Feedback Tools: By providing a variety of evaluation tools, such as 
projects, tests, and presentations, to encourage student’s comprehensive 

understandings and various applications of successive differentiation 

principles in HEM (Higher Engineering Mathematics). 
i. Adaptability to Diverse Learning Techniques: By adapting the 

instructional strategies or techniques to different learning styles so that all 

students may understand the ideas of successive differentiation in HEM 
(Higher Engineering mathematics) 

j. Continuous Improvement Strategies: Implement mechanisms for 

ongoing improvement by incorporating feedback from educators and 
students, refining and enhancing teaching methods over time.                                                                                                                          

Furthermore, we can say that the investigations have explored the use of case 

studies and collaborative learning approaches to foster a deeper 
understanding of successive differentiation concepts among engineering 

students. 

Conclusion 

Conclusively, the body of work addressing the improvement of successive 

differentiation understanding in higher engineering mathematics emphasizes 

the efficacy of inventive teaching methodologies. In addition, researches 
have diversified the use of different cases studied and teamwork learning 

approaches to sharing a deeper understanding of successive differentiation 

concepts among engineering students. 
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