Teaching and Learning Process
To implement best pedagogy methods for teaching learning process to enhance the learning skills to gain technical knowledge not only from curriculum but also from open platforms like NPTEL, Coursera where the student gets knowledge form lectures delivered by eminent personalities. The practical skills are enhanced by implementing case studies for the subject concern and introduction of Technology exploration and product engineering as a part of the curriculum where student gains enhanced knowledge of real time hardware implementation to meet the industry needs.
Methods adapted for implementation:
· Project based courses
· NPTEL
· Case studies
· G-Learn
· Youtube videos
· Coursera
1 Project based courses
Each semester, specific courses are designated as project or activity-based, with assessments centered around student projects. A few examples of projects and activities from these courses are provided below, along with details of representative courses and sample activities.
i. Time delay circuit : consists of a resistor-capacitor (RC) network. When a voltage is applied, the capacitor charges through the resistor. The duration of the delay is determined by the time it takes for the capacitor to charge to a specific voltage level. This voltage can then be used to trigger a transistor or an integrated circuit, such as a 555 Timer, which controls the switching of the load on or off after the set delay as shown in Figure 1.
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fig.1 Time delay circuit
ii. Light-following robot is an autonomous mobile device designed to move towards a light source. This type of robot uses light sensors, such as photodiodes or photo resistors, to detect variations in light intensity and adjust its movements accordingly. as shown in Figure 2.

[image: ]Fig. 2 Light following robot
 2. NPTEL certification courses: The department faculty encourage students to use online courses like NPTEL( National Programme on Technology Enhanced Learning) which is an excellent resource for students to enhance their innovative learning. They can complement traditional classroom learning by providing additional resources, deeper insights, and practical applications of theoretical concepts. Students use NPTEL to reinforce their understanding of topics covered in their regular curriculum or delve into new areas of interest. One such instance for consideration is the course related to Control systems where certification is done by our third year students. 
3. Case studies: Faculty engage students in hands-on experience with product development, incorporating fundamental concepts from electronics, IoT, programming, and product planning. One such course, Technology Exploration and Product Engineering, is designed for first-year students, guiding them through the process of developing engineering products. Some examples of student-created products include: 
i. Smart Blind Stick Using Arduino and Ultrasonic Sensor: This case study describes the development of an ultrasonic walking stick for visually impaired individuals, utilizing an Arduino Uno. Blind individuals often rely on others for guidance to navigate their surroundings, facing significant challenges in their daily lives. This smart walking stick allows them to move with greater confidence by detecting obstacles and alerting the user with a buzzing sound. The device is designed to help users walk without fear, offering a practical solution to many of their difficulties. The project employs ultrasonic sensors and a transmitter for object detection. The stick is equipped with an ultrasonic sensor that measures the distance to obstacles and an RF remote, which enables the user to locate the stick through a remote buzzer. The ultrasonic sensors detect obstacles by emitting ultrasonic waves and receiving their reflections. The data is then transmitted to the microcontroller, which processes it to determine if an obstacle is within a critical range. If no obstacle is detected nearby, the system remains idle. However, when the obstacle is close enough, the microcontroller activates the buzzer, alerting the user. The working model of the device is shown in the Figure 3.
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Fig. 3 Smart Blind Stick Using Arduino and Ultrasonic Sensor

ii. Robotic arm using Arduino and Joystick: This case study aims at building a joystick-controlled robot arm using Arduino. Introduction: Building a robotic arm using Arduino is an excellent starting point for individuals with little to no experience in robotics or coding. The design was carefully selected, and the robot arm parts were 3D printed to meet specific requirements. With joystick control, the arm offers an intuitive and interactive way to operate, making it an engaging learning experience. This project helps users grasp fundamental concepts in robotics, electronics, and programming. The working model is shown in the Figure 4.
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Fig.4 Robotic arm using Arduino and Joystick

4 Online teaching and learning monitoring methods
The department faculty are well-versed in utilizing online monitoring tools like G-Learn, Moodle, and others to track student evaluation and attendance. These platforms provide flexibility for students and parents to monitor attendance and continuous academic progress on a daily basis. Below are some of the key software tools used:

i. G-Learn: The G-Learn module supports various student-related activities, such as managing attendance, uploading study materials and assignments, posting midterm and final grades to the DOE portal, sharing timetables, quizzes, and more. Each faculty member has a G-Learn folder containing the subjects they are assigned to for the current academic year, along with the corresponding attendance records for their students. Attendance is updated online, and both students and parents can easily access this information. Additionally, an automatic SMS notification is sent to parents if a student misses a scheduled class. Attendance can be tracked on both a daily and monthly basis. 
ii. Moodle: In the academic year 2021-22, to address the specific needs of the GITAM community and prepare for the increased use of online learning during the pandemic, GITAM adopted a more advanced Learning Management System (LMS) called Moodle. After being tested in AY 2020-21, Moodle was fully implemented in 2021-22, offering students adaptive and personalized learning experiences with the flexibility to access content anytime, anywhere. It also provides valuable insights into the learning process through detailed metrics, analytics, and scalable quality content. Additionally, the evaluation system was digitized using barcoding and Optical Mark Reading (OMR) techniques. The university also adopted Codetantra for conducting and evaluating online exams during the pandemic. The Moodle platform offers the following features: Course Information: Students have access to lesson plans, syllabi, and evaluation schemes. Attendance Tracking: The blended attendance module provides comprehensive daily, weekly, and consolidated attendance data for students. Evaluation System: Evaluations are conducted online through a grade book setup where students are assessed based on assignments, quizzes, and midterm exams. The grade book module consolidates internal marks and calculates total internal scores. Student Resources Monitoring: Faculty can monitor and manage the learning materials they provide to students through Moodle. This includes posting resources such as syllabi, lesson plans, and lecture notes. Assignments are uploaded to an assignment folder, where students submit their work for online evaluation. Faculty can track submission statuses, and the administrative team can monitor the teaching and learning process to ensure compliance with academic norms.
5 Youtube Lectures
You tube videos based on Digital logic circuits was developed by Dr.Masood Ahmed .This session covers concepts related to related to Number Systems, Boolean Algebra and Logic Circuits, Gate-Level Minimization:, Combinational circuits, sequential circuits Flip Flops and counters and many more related topics. The you tube picture is shown below. 
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Fig. 5: Faculty lectures on youtube
ii. Youtube based course was developed by Prof. Prasantha Reddy Mudimela on A synchronous counter using T flip-flops is a type of digital counter circuit where the flip-flops are triggered by an external clock signal, ensuring that all the flip-flops change states simultaneously. Each T flip-flop in the counter is connected to the output of the previous flip-flop, creating a cascaded structure. In this schematic: The Clock signal serves as the input to all T flip-flops and is usually a square wave. Each T flip-flop (T) has a data input (T) and an output (Q), which represents the state of the flip-flop. The output of each flip-flop (Q) is connected to the data input (T) of the next flip-flop in the sequence. The outputs (Q) of the flip-flops represent the binary count sequence. In a 3-bit counter, you have outputs for Bit 0, Bit 1, and Bit 2. The count sequence of this 3-bit counter is from 000 to 111, and it increments by 1 on each rising edge of the clock signal. This synchronous operation ensures that all flip-flops change states simultaneously, avoiding any glitches or timing issues that may occur in asynchronous counters. 
https://www.youtube.com/watch?v=A8I9cUqN3h8

iii. Youtube based course was developed by Dr. K Praveen Kumar on microprocessor and explains the architecture, instruction set of 8086. 
URLis: https://www.youtube.com/watch?v=MAyX5jen7fQ
 (https://www.youtube.com/watch?v=MAyX5jen7fQ) The You tube picture is as follows:
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Fig. 6: Faculty lectures on youtube
VI. coursera courses: Coursera, a leading online learning platform, enhances teaching and learning through various innovative methods and features. Coursera partners with top universities and organizations worldwide, providing access to high-quality courses taught by renowned professors and industry experts. This ensures that learners receive up-to-date and credible information. The department offers various open elective courses like battery technologies where Coursera covers topics related to related to emerging areas like lithium batteries, primary and secondary’s batteries, battery comparison manufacturing and packing ,Zn and nickel based batteries etc
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Fig. 7. Course completion certificate by the student 
 
Reproduction and Reusability of work
To inculcate creativity, critical thinking and problem solving skills with hands on approach to all incoming freshmen and emphasis product development using engineering approach the course Technology exploration and product engineering was introduced in the academic year 23-24. The course is not limited to but includes the major areas covering the topics like:
1 IoT based LPG Gas Leakage Detector using ESP8266 and Arduino.
2 Controlling Lights in a home by voice command
3 Bluetooth-controlled Wireless Notice board using P10 LED Matrix Display and Arduino
4Smart Blind Stick Using Arduino and Ultrasonic Sensor 
5 Automatic plant watering using Arduino/Raspberry Pi
6 Smart baby cradles
7 Automatic door locking system using Mobile PIN/RFID/Bluetooth technology.
8 Smart Dust bin
9 Smart texts to Voice converter
10 Line following Robot.
The work is done by the students during technology exploration and product engineering, where the drive link is available for students to refer to the above projects when required and reproduce the work with innovative ideas by thinking out of the box.
For example: The smart door locking system can be implemented by various methods like using RFID, Solenoid, PIN/Password. 
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Fig. 8. Automatic door locking using RFID
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Fig. 9. Automatic door locking using solenoid

PEER REVIEW FOR INNNOVATION BY FACULTY
· Student projects: As a part of continuous evaluation for 70 marks internal
· Coursera subjects: Review of quiz and assignments from coursera 
· NPTEL: Review of assignments by NPTEL experts and end exam for 100 marks with consolidation to 25 marks internal and 75 marks external with 10/25 and 30/75 total 40 /100 to pass
· TEPE projects: Internal evaluation 40 marks individual; Group evaluation 60 marks: Stage 1 17.5 marks; stage 2=17.5 marks and project exhibition 25 marks total consolidated to 100 marks.
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