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The Graduate Attributes (GAs) 
defined by  

Washington Accord 
 

are aligned with the   
The Program Outcomes (POs)  

defined by the  
National Board of Accreditation 
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Outcomes Based Education (OBE) 

and is addressed  

through the  

Course Outcomes (COs) of the Curriculum 

supported by  

Effective Pedagogy and Relevant Assessments 
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Program Outcomes (POs)  
PO1  Engineering Knowledge  
PO2  Problem Analysis 
PO3 Design/Development of Solution 
PO4 Conduct Investigations of Complex Problems 
PO5 Engineering Tool Usage 

PO6 The Engineer and The World  
PO7 Professional Ethics 
PO8 Individual  and Team work 
PO9 Communicate Effectively 
PO10 Project Management and Finance 
PO11 Life-Long Learning  

  The Program Outcomes for Engineering 
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Effective from  
July 2024 



PO5: Engineering Tool Usage  

Create, select and apply appropriate 
techniques, resources and modern 
engineering & IT tools, including prediction 
and modelling recognizing their limitations to 
solve complex engineering problems (WK2 
and WK6)  
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  Typical Activities through an Engineering Tool 

Programming Language 
•Equation to Code 
•Code to Equation 
•Analyze the given  Block of Code 
•Design, implement, analyze 
•Built the Tool Box  
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     Two Examples  

1. Analog Signal Processing using Python 
and Multisim  

 

2. Digital Signal Processing using Python 
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Personal Journey 
Learning Lessons  

Wish list  



    The Learning Lessons: Pedagogy  

Initial Practice: Pedagogy  
•        Proprietary Software 
•        In-built Functions 
•        Every Experiment was  
          an independent/discrete  
•        Fixed set of experiments 
•        Laboratory Manual 
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Evolved: Pedagogy  
•        Open-source Tools  
•        Avoid In-built Functions    
•        Student defined  
         Experiments  
•        Connect between   
          experiments  
•        Experiential Learning 
•        Develop the Document 
•        Tool Box 
 



   The Programming Approach 

Develop the 
CODE 

Ability to convert equation to CODE 

Mathematical  
Equation  

Code, without using inbuilt commands 
Use inbuilt command- verification 
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Aim to use the Tool to understand Signal Processing Concepts 
The developed code may not be the most efficient 



   The Programming Approach: Python  

Develop the 
CODE 

Ability to convert equation to CODE 

Mathematical  
Equation  

Code, without using inbuilt commands 
Use inbuilt command- verification 
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Pen and Paper Code  

No course in PYTHON   Introduce Commands as required 



 Fourier Series: The usual Pedagogy  

Step 1: 
Statement 

(words) 

Step 2: 
Statement 
(Equation) 

Step 3:  
 Proof  

(Mathematical) 

Step 4: 
Numerical 
Examples 

Step 5:  
Laboratory 

Experiments  
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Concept: Fourier Series 



  Changed the Pedagogy: Experiential Learning  

Step 3: 
Statement 
(equation) 

Concept: Fourier Series 

Step 4:  
 Proof  

(Mathematical) 

Step 5: 
Numerical 
Examples 

Step 1:  
Laboratory 

Experiments  

Observation: 
Students make  
the statement  
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Assessment 

Low Pass 
Filter (3KHz)  

2 KHz 

? 

 80% could answer  

  Changed the Pedagogy: Experiential Learning  



    The Learning Lessons:  Internal Assessment   

Initial Process 
•     Marks for every lab session 
•     Marks for the Record 
•     One application/ Student    
       designed experiment  
•     One Internal examination 
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Evolved Process 
•       No marks for Regular Lab 
•       No marks for lab record 
•       One application/ student   
         designed experiment  
•       Test 1, Test 2, Quiz 
 

 



    The Learning Lessons: Semester End Assessment   

Initial Process 
Semester End Assessment   

•        Give an experiment 
•        Initial write - up  
•        Conduction 
•        Viva      
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Evolved Process 
Semester End Assessment   

•        Question Paper  
•        Solve using the Tool Box 
•        Carry the Lab Record  
•        Viva      

Open Book 
Carry the Lab Record 
Access to the Tool Box Developed  



 
Analog Signal Processing Lab 

(Python and Multisim) 
Core Course – III Semester 
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Analog Signal Processing Lab 
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• Core Course in the III Semester 

• Introduces two Engineering Tools: Python and Multisim 

• Assume no prior knowledge in both Python and Multisim 

• Laboratory sessions are designed to support the concepts of the Course 
on ‘Analog Signal Processing’ 

• Experiential learning is adopted for few concepts  

• The Laboratory examination is ‘Open Book’, Access to all codes 
developed 

• NO in-built functions used 



 Course Course Outcome PO 

Analog Signal 

Processing 

Laboratory 

using Python 

and Multisim  
 

Develop the code for the given mathematical 

equation/ signal processing concept (WK2) 

PO1 

PO5 

Analyze the given code/ analog system and 

arrive at relevant conclusions (WK2, WK3) 

PO2 

PO5 

Design, implement and Analyze the anolog 

Butterworth filters to meet given specifications 

(WK2, WK3)  

PO2 

PO3 

PO5 

Build the Analog Signal Processing Tool Box 

(WK2, WK3, WK9) 

PO5 

 PO10 

PO11 
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Analog Signal Processing Lab 
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Week 1: Python as Calculator 

Typical Examples: 

• Addition/ Multiplication of numbers 

• Exponential/Logarithm of constants 

• Trigonometric function (sine/cosine) 

• Complex number representation 

• If-else statement 

• for loop 
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Week 2: Plot of signals  

Typical Examples: 

• Plot of Signals 

• Plot of functions 

• Subplots  

• Plot Signal and its Square 

 

Functions Developed: 

• my_Plot_Signal 

• my_Unit_Step 

• my_Sync 

• my_Rect_Pulse 

• my_Power 

• my_Energy 
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Week 3: Statistical Averages 

Typical Examples: 

• Statistical averages  

• Sequence with Uniform/ Gaussian 
distribution 

• Density/ Cumulative functions  

• Signals with added noise 

 

Functions Developed: 

• my_Mean 

• my_Variance 

• my_STD 

• my_Integration 

• My_Differentiation 
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The Tool Box: Analog Signal Processing  

NO in-built functions used 



 
Digital Signal Processing Lab 

using Python 
Core Course – IV Semester 
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 Course Course Outcome PO 

Digital Signal 

Processing  

(using Python)  

Develop the code for the given mathematical 

equation/ signal processing concept (WK2) 
PO1, PO5 

Analyze the given code/ digital system and 

arrive at relevant conclusions (WK2, WK3) 
PO2, PO5 

Develop the code for the design of digital filters 

to meet given specifications (WK2, WK3) 
PO3, PO5 

Design and implement an application of signal 

processing concepts for the classroom (WK2, 

WK3) 

PO3, PO5, 

PO6 

Build the Digital Signal Processing Tool 

Box(WK2, WK3, WK9) 

PO5, PO10, 

PO11 
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The Tool Box: Digital Signal Processing  

NO in-built functions used 
30 



 Analog Signal Processing  

 
Assessment of Laboratory Component  

20% weightage  80% weightage  
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Open Book 
Carry the Lab Record 
Access to the Tool Box Developed  



The Course: Signals and Systems Analog 

 
 Assessment of Laboratory Component  
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Sample Question Paper  



  Attributes Developed through an Engineering Tool 

Design assessments to measure the ability to: 
•      Recall syntax 
•      Apply  
•      Analyze 
•      Design/ Develop  
•      Investigate  
•      Team work 
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Double Edged Sword 

We the Faculty  



  When we graduated  

 

Text Books 

Tables at the ‘Back of the Book’ 
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35 

Probability Distribution functions 
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The Complementary Error functions 



  The available computational power 

 

Simple Codes to be developed for the  

Tables at the ‘Back of the Book’ 

The Engineering Tool  
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  When we graduated  

 

Text Books 

Treasure 
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  The available Computational Power  
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When the student Graduates:  
• List the concepts of Mathematics 
• List the concepts of Science 
• List the concepts of ALL Courses of the Curriculum  
    (concepts, that can be implemented using the Tool) 

 
• Develop Code for the concepts using Open Source Tool 
• Without using in-built functions  
• Use them only to verify the result 

 



IEEE SSCI   

https://ieeexplore.ieee.org/document/5745562 

Opportunity to meet  
Prof Kathllen E Wage and Porf. John R Buck 

IEEE DSP SPE conference 2011, Arizona 



  The Concepts Inventory  

The IEEE Signals and Systems Concepts 
Inventory (SSCI)  

 

    Continuous Time  

    Discrete Time  
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K. E. Wage, J. R. Buck, C. H. G. Wright and 
T. B. Welch, ‘The signals and systems 
concept inventory’, in IEEE Transactions 
on Education, vol. 48, no. 3, pp. 448-461,  
DOI: 10.1109/TE.2005.849746; August 
2005  



  The Concepts Inventory  

The IEEE Signals and Systems Concepts 
Inventory (SSCI)  

 

    Continuous Time 

    Discrete Time  
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Our Curriculum: 
Analog Signal Processing 
Digital Signal Processing  

B Kanmani , “Introducing signals and systems concepts through analog signal 
processing first”, IEEE Signal processing society: 14th DSP Workshop & 6th SPE 
Workshop, Enchantment Resort, Sedona, Arizona,  4th  -7th January, 2011 
DOI: 10.1109/DSP-SPE.2011.5739191, Publication Year: 2011 , Page(s): 84 – 89 

http://dx.doi.org/10.1109/DSP-SPE.2011.5739191
http://dx.doi.org/10.1109/DSP-SPE.2011.5739191
http://dx.doi.org/10.1109/DSP-SPE.2011.5739191


  The Available Computational Power   

 

The IEEE Signals and Systems Concepts 
Inventory (SSCI)  

 

    Continuous Time 

    Discrete Time  
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Explore Course: 
SSCI – CT 
SSCI – DT 
Certification  
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