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Semester – I 
Teaching & Learning Scheme 

Note: Prefix will be added to Course Code if applicable (T for Theory Paper, P for Practical Paper and S for Term Work) 
Legend: 

CI: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts) 
LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, field or other locations using different instructional/Implementation strategies) 
Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.)  

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc. 
C: Credits = (1 x CI hours) + (0.5 x LI hours) + (0.5 x Notional hours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of teacher to ensure outcome of learning. 

 

Course 

Codes 

 

Category of 

course 

 

Course Titles 

Teaching & Learning Scheme 
(Hours/Week) 

Classroom 
Instruction 

(CI) 

Lab 

Instruction 

(LI) 

Notional 

Hours 

(TW+ SL) 

Total 
Hours 

(CI+LI+TW+SL) 

Total 
Credits(

C) 
L T 

2449101 PCC Fundamentals of Food Sciences and 

Technology 

03 - 04 02 09 06 

2449102 PCC Food Chemistry 03 - 04 02 09 06 

2400104 HSC Communication Skills (English) 

(Common for all Programmes)  

03 - 04 02 09 06 

2400105D ASC Applied Mathematics -D 

(CACDDM, FCT, TE, GT, FPP) 

02 01 - 02 05 04 

2400006  NRC Environmental Education and Sustainable 

Development 

(Common for All Programmes) 

01 - 01 01 03 02 

2418107 BCC ICT Tools 

(CE, ME, ME (Auto), FTS, CSE, AIML, MIE, CRE, 

CHE, FPP, TE, CACDDM, GT) 

- - 04 02 06 03 

2400107 NRC Professional Ethics 
(CE, CSE, ELX, ELX (R), FTS, ME, AIML, MIE, 

CHE, CRE, FPP, GT, EE, AE, CACDDM) 

01 - - - 01 01 

2400207  NRC Indian Constitution 

(Common for All Programmes) 

01 - - - 01 01 

2400108  NRC Essence of Indian Knowledge System and 

Tradition 

(Common for All Programmes) 

01 - - - 01 01 

Total 15 1 17 11 44 30 
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Semester - I 
Assessment Scheme 

 

Course  

Codes 

 

Category of 

course 

 

 

 

 

 

Course Titles 

Assessment Scheme (Marks) 
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Theory Assessment 
(TA) 

      Term work & Self-Learning  
Assessment (TWA) 
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LA
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2449101 PCC Fundamentals of Food Sciences and 

Technology 

30 70 20 30 20 30 200 

2449102 PCC Food Chemistry 30 70 20 30 20 30 200 

2400104   HSC Communication Skills (English) 

(Common for all Programmes)  

30 70 20 30 20 30 200 

2400105D ASC Applied Mathematics -D 

(CACDDM, FCT, TE, GT, FPP) 

30 70 20 30 - - 150 

2400006     NRC Environmental Education and 

Sustainable Development 

(Common for All Programmes) 

    15 - 10 - 10 15 50 

2418107 BCC ICT Tools 

(CE, ME, ME (Auto), FTS, CSE, AIML, MIE, 

CRE, CHE, FPP, TE, CACDDM, GT) 

- - 20 30 20 30 100 

2400107 NRC Professional Ethics 
(CE, CSE, ELX, ELX (R), FTS, ME, AIML, 

MIE, CHE, CRE, FPP, GT, EE, AE, 

CACDDM) 

25 - - - - - 25 

2400207     NRC Indian Constitution 

(Common for All Programmes) 

25 - 25 - - - 50 

2400108     NRC Essence of Indian Knowledge System 

and Tradition 

(Common for All Programmes) 

25 - - - - - 25 

Total 210 280 135 150 90 135 1000 

Note: Prefix will be added to Course Code if applicable(T for Theory Paper, P for Practical Paper and S for Term Work) 
Legend:  PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes)  

PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, micro projects, industrial visits, self-learning, any other student activities etc. 

Note: ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, seminar 

and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of internal as well as external 
assessment may vary as per the requirement of respective course. For valid and reliable assessment, the internal faculty should prepare checklist & rubrics for these activities.  
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A) Course Code    : 2449101(T2449101/P2449101/S2449101) 

B) Course Title    : Fundamentals of Food Sciences and Technology 

C) Prerequisite Course(s)   :  

D) Rationale                         : 

The fundamentals of food science and technology are rooted in the principles of science and engineering, 

with a focus on understanding the composition, the nutritive value of plant and animal foods and their 

properties, and the behavior of food and applying that knowledge to develop safe, nutritious, and desirable 

food products, The field combines various scientific disciplines such as chemistry, biology, physics, 

engineering, and nutrition to study the physical, chemical, and biological properties of food. 

 

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the 

accomplishment of the following course outcomes by the learners. For this, the learners are expected to 

perform various activities related to three learning domains (Cognitive, Psychomotor, and Affective) the in 

classroom/ laboratory/ workshop/ field/ industry.  

 
 After completion of the course, the students will be able to- 
 

CO-1 Enumerate the importance of food science and technology 

CO-2 Outline the compositional, nutritional aspect of plant foods   

CO-3 Outline the compositional, nutritional aspect of animal foods   

CO-4 Apply the effect of processing on food  

CO-5 Apply the principles of preservation techniques  

F) Suggested Course Articulation Matrix (CAM): 

 

 
Course 

Outcomes 
(COs) 

Programme 
Outcomes (POs) 

Programme Specific 
Outcomes* 

(PSOs)  

PO-1 
Basic and 
Discipline 
Specific 

Knowledge 

PO-2 
Proble

m 
Analysis 

PO-3 
  Design/ 
Developmen
t of Solutions 

PO-4 
Engineering 

Tools 

PO-5 
Engineering 
Practices for 

Society, 
Sustainability 

and 
Environment 

PO-6 
Project 

Management 

PO-7 
Life Long 
Learning 

PSO- 1 PSO- 2 

CO-1 3 -  2 2 - 2   

CO-2 3 2 3 2 2 - 2   

CO-3 3 3 3 2 2 - 2   

CO-4 3 3 - 2 - - -   

CO-5 3 - 3 3 2 3 2   

Legend: High (3), Medium (2), Low (1) and No mapping (-) 
*  PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is 

optional 
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G) Teaching & Learning Scheme: 

Course 
Code 

 

Course  
Title 

 

Scheme of Study 
(Hours/Week) 

Classroom 
Instruction 

(CI) 

Lab Instruction 
(LI) 

Notional 
Hours 

(TW+ SL) 

Total  
Hours 

(CI+LI+TW+SL) 

Total 
 Credits 

(C)   
 L T 

2449101 

 
Fundamentals 

of Food 
Sciences and 
Technology 

 

03 - 04 02 09 06 

Legend: 

CI: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case 

method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts) 

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, 

field or other locations using different instructional/Implementation strategies) 

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

 SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

C: Credits = (1 x CI hours) + (0.5 x LI hours) + (0.5 x Notional hours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback 

of teacher to ensure outcome of learning. 

 

H) Assessment Scheme: 
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2449101 

 
Fundamentals of 

Food Sciences 
and Technology 

 

30 70 20 30 20 30 200 

Legend: 
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes) 
 PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, 

micro projects, industrial visits, self-learning, any other student activities etc. 
Note:  

 ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as 

well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, 
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ 
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of 
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment, 
the internal faculty should prepare checklist & rubrics for these activities.   
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I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and 
session level and their attainment by the students through Classroom Instruction (CI), Laboratory Instruction 
(LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory 
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs) 
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills, 
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be 
integrated appropriately. 

 

J) Theory Session Outcomes (TSOs) and Units: T2449101                   

Major Theory Session Outcomes (TSOs) Units  
 
 

Relevant 
COs 

Number(s) 
TSO 1a. Define food science and technology. 

TSO 1b. Establish the importance of food science 
and technology. 

TSO 1c. Outline the components of food science 
technology. 

TSO 1d. Explain the scope and current trends in food 
science and technology. 

TSO 1e. Discuss in detail the factors affecting the 
palatability of food. 

TSO 1f. Explain all the functions of food. 

TSO 1g. Prepare charts on functions of food 

TSO 1h. Explain the food pyramid with the help of a 
diagram. 

TSO 1i.  Classify the food groups. 

Unit-1.0 Introduction to Food Science and 
Technology  

 
1.1 Definition of food science and technology  

1.2 Components of food science and technology  

1.3 scope and current trends in food science and 

technology  

1.4 Acceptability of food, Factors affecting 

acceptability of food 

1.5 Functions of food - Physiological functions, 

Regulatory function, Socio-cultural functions, 

Psychological functions 

1.6 Basic food groups- Classification of food group, 

food pyramid 

 

CO1 
 
 
 
 
 
 

TSO 2a. Classify the lipids on the basis of origin and 
degree of saturation  

TSO 2b. Define rancidity. 

TSO 2c. Describe the hydrolytic and oxidative 
rancidity and its prevention. 

TSO 2d. Classify fruits and vegetables. 

TSO 2e. Explain the post-harvest changes in fruits 
and vegetables.  

TSO 2f. Explain the effect of processing on 
pigments. 

TSO 2g. Outline the process flow diagram of the jam. 

TSO 2h. Describe the process of tomato ketchup. 

 

Unit-2.0 Compositional, Nutritional, and 
Technological aspects of Plant Foods 

 

2.1 Fats and Oils – Definition, Classification of 

lipids, saturated fatty acids, unsaturated fatty 

acids, essential fatty acids, trans fatty acids 

2.2 Rancidity –Types- hydrolytic and oxidative 

rancidity and its prevention 

2.3 Fruits and Vegetables- Classification of fruits and 

vegetables, Post-harvest changes in fruits and 

vegetables 

2.4 Processing of tomato ketchup, pickles, jam, 

jellies, and squash  

CO2 
 
 
 
 
 

TSO 3a. List the number of components sent in 
meat. 

TSO 3b. Describe the post mortem changes in meat.  

TSO 3c. Classify the fish  

TSO 3d. Describe the fish spoilage  

TSO 3e. Outline the structure of an egg 

TSO 3f. Describe the effect of heat on egg proteins 

TSO 3g.  List the chemical composition of milk  

TSO 3h. Outline the process of milk with respect to 
pasteurization and homogenization  

Unit-3.0 Compositional, Nutritional, and 
Technological Aspects of Animal Foods 

 

3.1  Meat - Definition of carcass, the composition of 
meat, post-mortem changes in meat- rigor 
mortis, tenderization of meat, aging of meat 

3.2 Fish - Classification of fish (fresh water and 
marine), composition of fish  

3.3 Poultry - Structure egg, composition, and 
nutritive value, Effect of heat on egg proteins 

CO3 
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Major Theory Session Outcomes (TSOs) Units  
 
 

Relevant 
COs 

Number(s) 
 

3.4 Milk and Milk Products- Definition of milk, 
chemical composition of milk, its constituents, 
processing of milk, pasteurization, 
homogenization.  

TSO 4a. Define the browning reaction with examples. 

TSO 4b. Describe the caramelization process. 

TSO 4c. Define, the gelatinization of starch. 

TSO 4d. Describe the factors affecting gelatinization.  

TSO 4e. Describe the chemical changes in proteins 
during processing. 

TSO 4f. outline the table of functional properties of 
proteins in the food system. 

TSO 4g. List the factors affecting denaturation. 

Unit-4.0 Effect of processing on food  

4.1 Browning reactions in foods – Millard reaction, 
caramelization. 

4.2 Causes and prevention of browning 

4.3 Gelatinization, factors affecting gelatinization, 

4.4 Denaturation- factors affecting denaturation 

4.5 Functional properties of proteins in the food 
system 

CO1, CO4 

TSO 5a. State general principles of preservation. 

TSO 5b. List Methods of preservation. 

TSO 5c. State preservation principle of high 
temperature. 

TSO 5d. Explain the factors affecting heat 
penetration. 

TSO 5e. Outline the process flow diagram of canning. 

TSO 5f. State preservation principle of low 
temperature. 

TSO 5g. Outline the process flow diagram of frozen 
peas, carrots. 

TSO 5h. State the principle of preservation of drying. 

TSO 5i. Differentiate between drying and 
dehydration.  

TSO 5j. Outline the process flow diagram of drying of 
grapes.  

Unit-5.0 Food Processing and Preservation 

5.1 General principles of preservation 
5.2 Methods of preservation 
5.3 Preservation principle of high temperature, 

Definition of blanching, pasteurization, and 
sterilization    

5.4 Factors affecting Heat Penetration.  
5.5 Processing steps and flow diagram of canning 
5.6 Preservation principle of low temperature, 

factors affecting rate of freezing 
5.7 Processing steps of frozen fish, peas, and carrot  
5.8 Preservation principle of drying, Definition of 

Drying and Dehydration 
5.9 Processing steps of Grapes, Garlic, Onion, 

Potatoes 
 

CO4, CO 5 

Note: One major TSO may require more than one Theory session/Period. 
 
K)   Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2449101 

Practical/Lab Session Outcomes (LSOs) 
S. 

No. 
Laboratory Experiment/Practical Titles 

Relevant 
COs 

Number(s) 
LSO 1.1. Use of Penetrometer 

 

1. 
 

Demonstrate the acceptability of food 
samples with respective.  

 Taste  

 Flavor  

 Texture  

 Color  

CO1 

LSO 2.1. Select the proper hierarchy types of food  

LSO 2.2. Prepare healthy food daily diet  

2 Prepare a chart of the food pyramid CO1 

LSO 3.1. Observe the changes in fruits and 
vegetables during ripening  

LSO 3.2. Use of penetrometer, 
spectrophotometer, texture analyzer   

3 Demonstrate the post-harvest changes in 
fruits and vegetables   

CO2 
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Practical/Lab Session Outcomes (LSOs) 
S. 

No. 
Laboratory Experiment/Practical Titles 

Relevant 
COs 

Number(s) 

LSO 4.1. Select the proper cooking oil  

LSO 4.2. Identify the rancid and fresh oil  

4 Compare the rancid oil and fresh oil  CO2 

LSO 5.1. Use of purpler, refractometer, steam kettle   

LSO 5.2. Use of FSSAI specification  

5 Prepare the Mango or apple jam or mix fruit 
jam 

CO2, CO5 

LSO 6.1. Select the proper equipment  

LSO 6.2. Use of FSSAI specification  

6. Demonstrate preparation of tomato 
ketchup by using preservatives. 

 CO2, CO5 

LSO 7.1. Use of Juicer, peeler, seam jacketed kettle 

LSO 7.2. Use of FSSAI specification  

7. Demonstrate preparation of orange/ 
mango/lime squash. 

CO2, CO5 

LSO 8.1. Observe the % of moisture present in the 
flesh 

LSO 8.2. Use of Hot air oven and analytical balance. 

8. Calculate the percentage of moisture of the 
given flesh sample 

CO2, CO3,  

LSO 9.1. Observe the post mortem changes in 
meat. 

9. Demonstration of the post mortem changes 
in meat with respective Color Texture Smell  

CO3, CO4,  

LSO 10.1. Outline the chart with a type of fish  10. Prepare a chart of types of fish CO3 

LSO 11.1. Use of pasteurizer   

LSO 11.2. Observe the phosphatase test  

11. Phosphatase test for Checking Efficiency of 
Pasteurization in Liquid Milk 

CO3, CO5 

LSO 12.1. Select the proper raw material for 
enzymatic and non-enzymatic browning  

LSO 12.2. Check the color changes in the sample   

12. Study different types of browning reactions: 
enzymatic and non-enzymatic. 

CO2, CO3, 
CO4 

LSO 13.1. Use of cans, retort. 

LSO 13.2. Observe the canning process  

13. Demonstrate the canning process CO2, CO3, 
CO5 

LSO 14.1. Use of drier, weighing balance 

LSO 14.2. Calculate the moisture % of drying 
sample  

14. Demonstrate the drying of potatoes CO2, CO4, 
CO5 

L)      Suggested Term Work and Self Learning: S2449101 Some sample suggested assignments, micro project and 
other activities are mentioned here for reference. 

a. Assignments: Questions/Exercises to be provided by the course teacher in line with the targeted COs. 

 

i. Collect information scope and current trends in food science and technology  
 

b. Micro Projects:  

1. Survey and collect information on fats and oil/fruits and vegetables industry in India  
2. Prepare a report on meat/fish/poultry value added products available in the Indian market  
3. Collect the data protein rich food manufacturing industry  
4. Carryout market survey on the shelf life of packaged foods available in local markets and prepare a 

report on method(s) of preservation used. 
c. Other Activities: 

1. Seminar Topics:  
 

 Current trends in food science and technology  

 Mechanism of rancidity and prevention of rancidity  

 Value added products from meat/fish/poultry/egg  

 Application of preservation methods  
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2. Visits: Visit nearby food industry/oil industry/ fruits and vegetables industry /meat, poultry, and fish 

industry to prepare a report of the visit with respect to the processing and preservation of food.  
 

3. Self-Learning Topics: 

 Food grouping  

 Classification of fruits and vegetables 

 Milk and milk products  

 Preservation techniques  
 

M) Suggested Course Evaluation Matrix: The course teacher has to decide and use the appropriate 
assessment strategy and its weightage in theory, laboratory, and Term Work for ensuring CO attainment. 
The response/performance of each student in each of these designed activities is to be used to calculate 
CO attainment. 

Legend: 
*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc. 
**: Mentioned under point- (N) 
 #: Mentioned under point-(O) 
Note:  
• The percentage given are approximate 
• In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped 

with total experiments. 
• For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related 

to achievement of each COs. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

COs 

Course Evaluation Matrix 

Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)# 

Progressive 
Theory 

Assessment 
(PTA) 

Class/Mid 
Sem Test 

End Theory 
Assessment 

(ETA) Term Work & Self Learning  
Assessment 

 Progressive Lab 
Assessment 

(PLA) 

End Laboratory 
Assessment 

(ELA) 
Assignments Micro 

Projects 
Other Activities* 

CO-1 15%         15%  15%       10% 10% 15%  20%  

CO-2 20% 20% 20% 25% 20% 20% 20% 

CO-3 20% 20% 20% 25% 25% 20% 20% 

CO-4         15% 15% 15% 15% 15% 15% 20% 

CO-5 30% 30% 30% 25% 30% 30% 20% 

Total 
Marks 

30 70 20 20 10 20 30 

50 
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N) Suggested Specification Table for End Semester Theory Assessment: The specification table represents the 
reflection of sample representation of assessment of the cognitive domain of the full course. 

Unit Title and Number Total  

Classroom 

Instruction 

(CI) 
Hours 

Relevant 
COs 

Number(s) 

Total 
Marks 

ETA (Marks) 

Remember 
(R) 

Understanding 
(U) 

Application 
& above 

(A) 

Unit-1.0 Introduction to food 
science and Technology  

8 CO1 12 4 4 4 

Unit-2.0 Compositional, 
Nutritional, and 
Technological aspects of 
Plant foods 

10 CO1, CO2 14 4 6 4 

Unit-3.0 Compositional, 
Nutritional and 
Technological aspects of 
Animal foods 

10 CO3, CO4 14 4 6 4 

Unit-4.0 Effect of processing on 
food  

8 CO3, CO4 10 2 4 4 

Unit-5.0 Food Processing and 
Preservation 

12 CO4, CO5 20 6 8 6 

Total 48 - 70 20 28 22 

Note:  Similar table can also be used to design class/mid-term/ internal question papers for progressive assessment. 

 

O)    Suggested Assessment Table for Laboratory (Practical): 

S. 
No. 

Laboratory Practical Titles 
Relevant 

COs 
Number(s) 

PLA/ELA  

Performance Viva-
Voce 
(%) 

PRA* 
(%) 

PDA** 
(%) 

1.  Demonstrate the acceptability of food sample with respective.  

 Taste  

 Flavor  

 Texture  

 Color  

CO1 40 50 10 

2.  Prepare chart of food pyramid CO1 40 50 10 

3.  Demonstrate the post-harvest changes in fruits and vegetables   CO2 30 60 10 

4.  Compare the rancid oil and fresh oil CO2 30 60 10 

5.  Prepare the Mango or apple jam or mix fruit jam CO2, CO5 40 50 10 

6.  Demonstrate preparation of tomato ketchup by using 
preservative 

CO2, CO5 40 50 10 

7.  Demonstrate preparation of orange/ mango/lime squash. CO2, CO5 40 50 10 

8.  Calculate the percentage of moisture of given flesh sample  CO2, CO3, 40 50 10 

9.  Demonstrate the post mortem changes in meat with respective 
Color Texture Smell  

 

CO3, CO4, 30 60 10 
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S. 
No. 

Laboratory Practical Titles 
Relevant 

COs 
Number(s) 

PLA/ELA  

Performance Viva-
Voce 
(%) 

PRA* 
(%) 

PDA** 
(%) 

10.  Prepare chart of types of fish CO3 40 50 10 

11.  Phosphatase test for Checking Efficiency of Pasteurization in 
liquid Milk 

CO3, CO5 40 50 10 

12.  Demonstrate the different types of browning reactions: 
enzymatic and non-enzymatic. 

CO2, CO3, 
CO4 

30 60 10 

13.  Demonstrate the canning process CO2, CO3, 
CO5 

40 50 10 

14.  Demonstrate the drying of potatoes CO2, CO4, 
CO5 

40 50 10 

Legend:  
PRA*: Process Assessment   
PDA**: Product Assessment 

Note: This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be 
prepared by the course teacher for each experiment/practical to assess the student performance. 

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may 

be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved 

Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio 

Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications 

Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video 

Clippings, Use of Open Educational Resources (OER), MOOCs, etc. 

Q) List of Major Laboratory Equipment, Tools, and Software:  

S. 
No. 

Name of Equipment, 
Tools and Software 

Broad 
Specifications 

Relevant 
Experiment/Practical 

Number 
1. Weighing Machine  

 
One digital weight balance of up to 20 kg and one digital analytical 
balance up to 500 maximum  

All 

2. Hot air Oven  Laboratory Hot air oven with standard specification temperature 
maximum 250 degree Cel. 

4,812,14 

3. Steam Jacketed Kettles Both jacket and pan are fabricated with S.S.-304 grade stainless 
steel of heavy gauge. The pan is 2/3 jacketed which provides 
Maximum steam utilization and efficiency. It is available in the 
following capacities:25 gallons 

5,6,7,13 

4. FRUIT CRUSHER 
(CRUSHING 
MACHINE) 

This fruit Crusher is ideal for various fruits and vegetables 
processing. It can be used to crush a variety of fruits and 
vegetables, such as berry, pear, apple, carrot, tomato, etc. 
Technical Parameters: 

 Production Capacity: 1-2T/hr 

 Cutter Rotational Speed: 310 rpm 

 Motor Power: 2.2 kW 

 Dimensions: 910x600x1175 (mm) 

5,6,7,13 

5. Bottle Filling Machine This machine is suitable for accurate filling of liquids like 
medicines, syrups,ketchup, solutions etc. In bottles, machine 
consists of two/four filling heads with vaccum pump and 1/2 H.P. 
motor. All 
contact parts are of stainless steel 

3,4 



Diploma in Food Processing & Preservation                          Semester - I                                                                                 SBTE, Bihar                                                                                 

 
Page- 9  

R) Suggested Learning Resources: 

(a) Books:  

S. 
No. 

Titles Author(s) Publisher and Edition with ISBN 

1. Food Science  Norman N. Potter New York: Chapman & HalI, 1995 
ISBN 978-1-4613-7263-9 ISBN 978-1-4615-
4985-7 (eBook) 

2. Principles of Food Chemistry John M. deman Springer (India) Pvt. Ltd. ISBN 81-8128-545 

3. Foods facts and Principles 

 

N.Shakuntala Manay, 

M.Shadaksharaswamy 

New Age International (P) Limited Publishers, 
New Delhi, ISBN:978-81-224-2215-3 

4. Handbook of meat processing Fidel Toldra Blackwell Publishing, ISBN 978-0-8138-2182-5 

5 Preservation of fruits and 

vegetable   

Girdharilal, Sidhapa and 
Tandin  

CFTRI Mysore 

 

(b) Online Educational Resources: 

1. https://www.youtube.com/watch?v=ucnvxrexYtU (Introduction to food science and Technology) 

2. https://www.youtube.com/watch?v=N8Gpm3G-6gQ (Fats and oils Types & Nutritive value) 

3. https://www.youtube.com/watch?v=gck27umVtzc (structure, composition and nutritive value of 

meat) 

4. https://www.youtube.com/watch?v=3-rjxE4cZlA (Post mortem changes in meat) 

5. https://www.youtube.com/watch?v=d8juxVZ4Hns (post-harvest management of fruits and 

vegetables) 

6. https://www.youtube.com/watch?v=RVT0MLyc820 (factors affecting the quality of poultry) 

7. https://www.youtube.com/watch?v=OAz7oYQVRoQ (preservation of fish preservation) 

8. https://www.youtube.com/watch?v=fr1nzF9AMXs (Principles of food processing and preservation)   
 

Note:  Teachers are requested to check the creative commons license status/ financial implications of the suggested, online 

educational recourses before use by the students. 

(c) Others:  

1.  Material Handbook 

2. Lab Manuals 

******

https://www.youtube.com/watch?v=ucnvxrexYtU
https://www.youtube.com/watch?v=N8Gpm3G-6gQ
https://www.youtube.com/watch?v=gck27umVtzc
https://www.youtube.com/watch?v=3-rjxE4cZlA
https://www.youtube.com/watch?v=d8juxVZ4Hns
https://www.youtube.com/watch?v=RVT0MLyc820
https://www.youtube.com/watch?v=OAz7oYQVRoQ
https://www.youtube.com/watch?v=fr1nzF9AMXs


Diploma in Food Processing & Preservation                          Semester - I                                                                                 SBTE, Bihar                                                                                 

 
Page- 1  

A) Course Code    : 2449102(T2449102/P2449102/S2449102) 

B) Course Title    : Food Chemistry 

C) Pre- requisite Course(s)   :  

D) Rationale                         : 

Food Chemistry includes the conversion of food material into such food products which are safer and have 

longer shelf life for consumption using certain methods.  Diploma holder must have basic knowledge of 

concepts of applied chemistry like atomic structure, chemical bonding, solutions, water, biomolecules, 

minerals to solve various problems related to food processing and preservation. In food production and 

preservation, chemical substances play a significant role. For example, Food additives like Preservatives, 

flavoring agents, sweetening agents, antioxidants etc. are used for such purposes. Food supplements are also 

used as sources of nutrition. Analysis of food requires knowledge of various concepts and principles of 

chemistry to detect food components. The given course will be helpful for the student to select and use 

relevant chemicals and methods in solving problems related to processing and preservation of food 

effectively and efficiently. 

 

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the 

accomplishment of following course outcomes by the learners. For this, the learners are expected to perform 

various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/ 

laboratory/ workshop/ field/ industry.  

 

 After completion of the course, the students will be able to- 
 

CO-1 Solve various engineering problems applying the basic concepts of atomic structure, chemical bonding 

and solutions. 

CO-2 Use relevant water treatment methods to solve industrial problems. 

CO-3 Apply the knowledge of Biomolecules in the development and improvement of food products. 

CO-4 Use chemistry and applications of minerals, vitamins, and food supplements in the Food Industry. 

CO-5 Apply the knowledge of food additives for improving formulation, processing, and preservation of 

food products. 

CO-6 Apply various analytical methods for the analysis of food components. 

F) Suggested Course Articulation Matrix (CAM): 

 

 
Course 

Outcomes 
(Cos) 

Programme 
Outcomes (Pos) 

Programme Specific 
Outcomes* 

(PSOs)  

PO-1 
Basic and 
Discipline 
Specific 

Knowledge 

PO-2 
Proble

m 
Analysis 

PO-3 
  Design/ 
Developmen
t of Solutions 

PO-4 
Engineering 

Tools 

PO-5 
Engineering 
Practices for 

Society, 
Sustainability 

and 
Environment 

PO-6 
Project 

Management 

PO-7 
Lifelong 
Learning 

PSO- 1 PSO- 2 

CO-1 3 2 1 - - - 1   

CO-2 3 3 2 2 2 1 1   

CO-3 3 2 1 -  1 - 1   

CO-4 3 2 2 1 2 1 1   

CO-5 3 2 2 2 1 3 1   

CO-6 3 2 2 2 1 3 1   

Legend: High (3), Medium (2), Low (1) and No mapping (-) 
*  PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is 

optional 
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G) Teaching & Learning Scheme: 

Course 
Code 

 

Course  
Title 

 

Scheme of Study 
(Hours/Week) 

Classroom 
Instruction 

(CI) 

Lab 
Instruction 

(LI) 

Notional 
Hours 

(TW+ SL) 

Total  
Hours 

(CI+LI+TW+SL) 

Total 
 Credits 

(C) 
 L T 

2449102 
Food 

Chemistry 
03 - 04 02 09 06 

Legend: 

CI: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case 

method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts) 

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, 

field or other locations using different instructional/Implementation strategies) 

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

 SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

C: Credits = (1 x CI hours) + (0.5 x LI hours) + (0.5 x Notional hours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback 

of teacher to ensure outcome of learning. 

 

H) Assessment Scheme: 

 

C
o

u
rs

e
 C

o
d

e
 

 
 
 
 

 
Course Title 

 Assessment Scheme (Marks) 

 

To
ta

l 
M

ar
ks

 (
TA

+
TW

A
+L

A
) Theory Assessment (TA) Term Work & 

Self-Learning 
Assessment (TWA) 

Lab Assessment 
(LA) 

P
ro

gr
e

ss
iv

e 
Th

e
o

ry
 

A
ss

e
ss

m
e

n
t 

(P
TA

) 

En
d

 T
h

e
o

ry
 

A
ss

e
ss

m
e

n
t 

(E
TA

) 

 

In
te

rn
al

 

Ex
te

rn
al

  

P
ro

gr
e

ss
iv

e
 L

ab
 

A
ss

e
ss

m
e

n
t 

(P
LA

) 

En
d

 L
ab

o
ra

to
ry

 

A
ss

e
ss

m
e

n
t 

(E
LA

) 

2449102 Food Chemistry 30 70 20 30 20 30 200 

Legend: 
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes) 
 PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, 

micro projects, industrial visits, self-learning, any other student activities etc. 
Note:  

 ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as 

well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, 
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ 
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of 
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment, 
the internal faculty should prepare checklist & rubrics for these activities.   
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I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and 
session level and their attainment by the students through Classroom Instruction (CI), Laboratory Instruction 
(LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory 
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (Cos) 
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills, 
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be 
integrated appropriately. 

 

J) Theory Session Outcomes (TSOs) and Units: T2449102                   

Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
Cos 

Number(s) 
TSO 1a. Describe the three subatomic particles in 

an atom. 

TSO 1b. Draw the shapes of s, p and d orbitals. 

TSO 1c. Explain quantum numbers and their 
significance briefly. 

TSO 1d. Explain the importance of principles 
followed in expressing electronic 
configuration of elements. 

TSO 1e. Explain the types of Chemical Bonding with 
examples. 

TSO 1f. List different modes of expressing the 
concentration of solutions-Molarity, 
Normality, and parts per million. 

TSO 1g. Prepare the solution of given 
concentration. 

   
 

Unit-1.0 Atomic Structure, Chemical Bonding and 
Solution 

 
1.1 Fundamental particles- mass and charges of 

electrons, protons, and neutrons with names of 

the scientists who discovered these 

fundamental particles. 

1.2 Atomic number, atomic mass number. 

1.3 Definition of orbit and orbitals, shapes of s and 

p orbitals, the brief concept of quantum 

numbers and their significance. 

1.4 Introduction to Aufbau’s principle, Pauli’s 

exclusion principle and Hund’s rule of 

maximum multiplicity. 

1.5 Electronic configurations of elements with 

atomic number up to 20.  

1.6 Chemical bonding- Ionic or Electrovalent bond, 

Covalent bond, Coordinate bond, Hydrogen 

bond. 

1.7 Solutions, Solute and Solvent, Modes of 

expressing concentration of solutions-Molarity, 

Normality, and parts per million. 

CO1 
 
 
 
 
 
 

TSO 2a. Explain the different physical properties of 
water. 

TSO 2b. Classify hardness of water. 

TSO 2c. Explain EDTA titration method for 
quantitative measurement of hardness of 
water. 

TSO 2d. List factors affecting water activity and shelf 
life. 

TSO 2e. Outline different methods of treatment of 
water for food processing. 

TSO 2f. Explain water softening techniques. 

TSO 2g. Explain the effect of pH on growth of 
pathogenic microorganism 

Unit-2.0 Water 
 
2.1 Introduction, Sources of water, Chemistry of 

water, Physical properties of water: specific 

heat, latent heat, vapor pressure, boiling point. 

2.2 Hardness of water, types of hardness, Degree 

of Hardness (In terms of CaCO3 equivalent), 

Unit of Hardness, Quantitative Measurement 

of Water Hardness by EDTA method. 

2.3 Importance of Water in food system, Water as 

dispersing medium, types of water-free and 

bound water in food, Water activity, Water 

activity and shelf life of food, factors affecting 

water activity and shelf life -Effect of freezing, 

dehydration, and concentration in food quality. 

2.4 Treatment of Water for Food Processing-

clarification of water by coagulation using 

alum, filtration of water, water softening, 

disinfection of water.  

CO1, CO2 
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Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
Cos 

Number(s) 
2.5 Water Softening Technique-Soda Lime Process, 

Zeolite and Ion exchange resin process. 

2.6 pH scale, pH in food preservation-effect of pH 

on growth of pathogenic microorganisms. 

TSO 3a. Classify carbohydrates based on their 
behavior in hydrolysis. 

TSO 3b. Draw structures of Maltose and Sucrose. 

TSO 3c. Explain the open and cyclic structure of 
glucose. 

TSO 3d. Explain the structure of starch, cellulose, 
and glycogen. 

TSO 3e. Classify proteins based on structure. 

TSO 3f. Explain different properties of proteins. 

TSO 3g. Explain saponification value. 

TSO 3h. Differentiate between good cholesterol 
and bad cholesterol. 

TSO 3i. Explain the role of enzymes in food 
industry. 

Unit-3.0 Biomolecules 
 
3.1 Biomolecules and their importance. 
3.2 Carbohydrates: General formula, Definition, 

Classification of carbohydrates – 
Monosaccharides, oligosaccharides and 
polysaccharide, Open and cyclic structure of 
glucose, the structure of disaccharides- Maltose 
and Sucrose, polysaccharides- general 
introduction to their source and structure of 
starch, cellulose, and glycogen, Metabolic and 
lifestyle disorder- Diabetes Mellitus. 

3.3  Proteins: Amino acids, Classification of amino 
acids (acidic, basic and neutral), Structure of 
protein (fibrous, globular, tertiary and 
quaternary structure of protein), introduction 
to Casein protein in milk, Properties of proteins 
– Amphoteric, Isoelectric point, hydrolysis, 
denaturation, Coagulation, Deficiency diseases 
of proteins.  

3.4 Lipids: Definition, structure, Classification of 
lipids, simple lipids -fats and oils, saponification, 
Iodine value, fatty acids, derived lipids -steroids-
cholesterol, good cholesterol-high density 
cholesterol and bad cholesterol-low density 
cholesterol, deficiency diseases of lipids. 

3.5 Enzymes: Definition, Role of enzymes in food 
industry- α-Amylase, β-galactosidase, Chymosin 
and Proteases. 

CO3 

TSO 4a. Explain the sources and deficiency diseases 
caused by vitamins. 

TSO 4b. Explain the importance and functions of 
different minerals.  

TSO 4c. Explain the harmful effects of high dose of     
dietary supplements. 

Unit-4.0 Vitamins and Minerals 
 

4.1 Vitamins:  Fat soluble and water-soluble 

vitamins (A, B1, B6, B2, B12, C, D, E, K), 

sources and deficiency diseases. 

4.2 Minerals: Types of minerals, importance of 

Minerals like Na, K, Fe, I, Zn, their functions, 

sources, effects of excessive mineral 

consumption. 

4.3 Dietary supplements-definition and 

examples, harmful effects of high dose of 

dietary supplements. 
 

CO3, CO4 

TSO 5a. Classify various food additives. 

TSO 5b. Explain the functions of Food Additives like 
Preservatives, flavoring agents, essence, 
sweetening agents, Antioxidants, 
thickeners and gelling agents, emulsifiers, 
colors, bleaching agents, anti-caking 
agents, acidity regulators-acid, bases, and 
buffers. 

Unit-5.0 Food Additives 

5.1 Introduction to uses, advantages and harmful 
effects of food additives with few examples: - 

 Preservatives,  

 flavoring agents, 

 essence, 

 sweetening agents, 

 Antioxidants, 

 thickeners and gelling agents, 

CO3, CO5 
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Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
Cos 

Number(s) 
TSO 5c. List the various harmful effects of food 

additives. 

TSO 5d. Describe food adulteration and its 
prevention. 

 emulsifiers, 

 colors (natural and synthetic), 

 bleaching agents, 

 anti-caking agents, 

 acidity regulators-acid, bases, and 
buffers. 

5.2 Food Adulteration and its prevention 

TSO 6a.  Explain drying method of moisture 

analysis moisture analysis of food using 

drying method.  

TSO 6b. Describe the basic principle and method 

of acid-base titration to find out acidity of 

food products. 

TSO 6c. Differentiate between reducing and non-

reducing sugars using Fehling’s Test. 

TSO 6d. Explain importance of Biuret test for 

analysis of proteins. 

TSO 6e. Describe principle of adsorption 

chromatography and thin layer 

chromatography method. 

 Unit 6.0: Analysis of food 
 
6.1 Moisture analysis-Drying method and ash 

analysis of food 
6.2 Acidity and pH of food products by acid-based 

titration and pH meter. 
6.3 Carbohydrate analysis of food, analysis of 

reducing and non-reducing sugars using 
Fehling’s test. 

6.4 Protein analysis of food- Biuret test. 
6.5 Purification of organic compounds- Distillation, 

Sublimation, Crystallization, Chromatographic 
techniques- Principle of Adsorption 
chromatography- thin layer chromatography. 

 

   CO6 

Note: One major TSO may require more than one Theory session/Period. 
 
K)   Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2449102 

Practical/Lab Session Outcomes (LSOs) 
S. 

No. 
Laboratory Experiment/Practical Titles 

Relevant 
Cos 

Number(s) 

LSO 1.1. Weigh oxalic acid. 

LSO 1.2. Prepare a solution of oxalic acid. 

1. 
 

Preparation of 250ml N/10 Oxalic acid 
Solution 

CO1 

LSO 2.1. Weigh Sodium Carbonate. 

LSO 2.2. Prepare a solution of sodium 
carbonate. 

2. Preparation of 250 ml N/10 Sodium carbonate 
solution. 

CO1 

LSO 3.1. Calculate the strength of given sodium 
hydroxide solution by titrating against 
oxalic acid solution. 

LSO 3.2. Derives titration curves for strong acids 
and strong bases. 

3. Detection of strength of Sodium Hydroxide 
Solution by Titrating against Oxalic Acid                
Solution. 

CO1 

LSO 4.1. Prepare a solution of sodium 
hydroxide solution. 

LSO 4.2. Perform acid-base titration.  

4. Detection of acidity of milk/jam/pickle/fruit 
juice by alkali titration. 

   CO1, CO6 

LSO 5.1. Determine total hardness, temporary 
hardness, and permanent hardness of 
water sample by EDTA method. 

5. Estimate total hardness, temporary hardness, 
and permanent hardness of given water 
sample by EDTA method using EBT as an 
indicator.  

 CO2 

LSO 6.1. Determine reducing sugars, and non-
reducing sugars in given sample of 
food. 

6. Detection of reducing sugar and non-reducing 
sugars using Fehling’s solution. 

CO3, CO6 

LSO 7.1. Determine the saponification value of 
given oil. 

     
7. 

Estimation of saponification value of fats and 
oils. 

CO3 

LSO 8.1. Determine iodine value in oils and fats. 8. Estimation of iodine value of fats and oils. CO3 
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Practical/Lab Session Outcomes (LSOs) 
S. 

No. 
Laboratory Experiment/Practical Titles 

Relevant 
Cos 

Number(s) 

LSO-9.1. Determine the rate of hydrolysis of 
starch by salivary amylase. 

LSO-9.2. Determine the effect of pH on 
hydrolysis of starch. 

9. Detect the effect of pH and temperature on 
hydrolysis of starch by salivary amylase. 
 

CO3 

LSO 10.1.  Detection of minerals in vegetable 
juices. 

10. Detect the presence of minerals (K, Ca, Mg) in 
vegetable juices. 

 CO4 

LSO 11.1. Determine the presence of adulterants 
in jaggery. 

11. Detection of washing soda and chalk powder in 
jaggery as adulterant. 
 

CO5 

LSO-12.1. Determine the presence of adulterants 
in jaggery. 

12. Detection of water, starch, urea and detergent 
powder in milk as adulterants. 

CO5 

LSO-13.1. Determine the effect of concentration 
of preservative on preservation of food. 

13. Detect the effect of concentration of 
potassium metabisulphite (preservative), 
temperature and time on preservation of 
food. 

CO5 

LSO-14.1. Calculate percentage of moisture 
content in given cereal sample. 

14. Detection of Moisture in millet/ragi/ 
oat/maize by hot air oven-drying method. 

CO6 

LSO-15.1. Calculate ash content in the given 
sample.  

15. Detection of ash content of 
millet/ragi/oat/maize. 

CO6 

LSO-16.1. Perform thin layer chromatography 
technique to separate amino acid in a 
mixture. 

16. Identify amino acids in a mixture by thin layer 
chromatography. 

CO3, CO6 

L)      Suggested Term Work and Self Learning: S2449102 Some sample suggested assignments, micro project and 
other activities are mentioned here for reference. 

a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line with 

the targeted Cos such as 

1. Explain the importance of Aufbau principle, Hund’s rule of maximum multiplicity and Pauli Exclusion 
principle in writing electronic configuration of element up to atomic number 20. 

2. Describe the various steps and methods involved in the treatment of water used for Food 
Processing. 

3. Explain identification tests for carbohydrate and protein using chemical reactions. 

 
b. Micro Projects:  

1. Determination of pH, starch (iodine test), carbohydrates (Fehling’s test) and proteins (Biuret test) in 
various fruits and vegetables. 

2. Compare the quality of different samples of milk by finding out quantity of casein present in them. 
3. Detection of adulterants in food products- Ghee, sugar, honey etc. 
4. Detect the presence of acids and mineral contents of vegetables and fruits. 

 
 

c. Other Activities: 

1. Seminar Topics:  

 Food poisoning and preventions 

 Biomolecules 

 The role of food science in human nutrition 

 Common food preservation method 
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2. Visits:  

 Organize a visit to nearby shops where milk-based products are made. 

 Organize a visit to Bakery shops. 

 Organize a visit to the nearby food and beverage industry. 
 

3. Self-Learning Topics: 

 Food adulteration 

 Biomolecules 

 Water activity 

 Food additives 

 Vitamins and minerals 
 

M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment 
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The 
response/performance of each student in each of these designed activities is to be used to calculate CO 
attainment. 

Legend: 
*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc. 
**: Mentioned under point- (N) 
 #: Mentioned under point-(O) 
Note:  
• The percentage given are approximate 
• In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped 

with total experiments. 
• For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related 

to achievement of each COs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Cos 

Course Evaluation Matrix 

Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)# 

Progressive 
Theory 

Assessment 
(PTA) 

Class/Mid 
Sem Test 

End Theory 
Assessment 

(ETA) 

Term Work & Self Learning  
Assessment 

 
Progressive Lab 

Assessment 
(PLA) 

End Laboratory 
Assessment 

(ELA) Assignments Micro 
Projects 

Other 
Activities* 

CO-1 10% 10% 10% - - 10% 10% 

CO-2 15% 15% 15% 20% 20% 15% 15% 

CO-3 25% 25% 25% 20% 25% 25% 25% 

CO-4 20% 20% 20% 20% 20% 20% 20% 

CO-5 20% 20% 20% 20% 20% 20% 20% 

CO-6 10% 10% 10% 20% 15% 10% 10% 

Total 
Marks 

30 70 20 20 10 20 30 

50 
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N) Suggested Specification Table for End Semester Theory Assessment: Specification table represents the 
reflection of sample representation of assessment of cognitive domain of full course. 

Unit Title and Number Total  

Classroom 

Instruction 

(CI) 

Hours 

Relevant 
COs 

Number(s) 

Total 
Marks 

ETA (Marks) 

Remember 
(R) 

Understanding 
(U) 

Application 
& above 

(A) 

Unit-1.0 Atomic Structure, 
Chemical Bonding and 
Solutions 

8 CO1 7 3 2 2 

Unit-2.0 Water 8 CO2 10 3 2 5 

Unit-3.0 Biomolecules 8 CO3, CO6 17 4 7 6 

Unit-4.0 Vitamins and Minerals 8 CO4 14 5 4 5 

Unit-5.0 Food Additives 8 CO5 14 3 5 6 

Unit-6.0 Analysis of Food 8 CO3, CO6 8 2 3 3 

Total 48 - 70 20 23 27 

Note:  Similar table can also be used to design class/mid-term/ internal question paper for progressive assessment. 

 

O)    Suggested Assessment Table for Laboratory (Practical): 

S. 
No. 

Laboratory Practical Titles 
Relevant 

COs 
Number(s) 

PLA/ELA  

Performance Viva-
Voce 
(%) 

PRA* 
(%) 

PDA** 
(%) 

1.  Preparation of 250ml N/10 Oxalic acid Solution CO1 40 50 10 

2.  Preparation of 250 ml N/10 Sodium carbonate solution. CO1 40 50 10 

3.  Detection of strength of Sodium Hydroxide Solution by Titrating 
against Oxalic Acid                Solution. 

CO1 30 60 10 

4.  Detection of acidity of milk/jam/pickle/fruit juice by alkali 
titration. 

   CO1, CO6 30 60 10 

5.  Estimate total hardness, temporary hardness, and permanent 
hardness of given water sample by EDTA method using EBT as 
an indicator.  

 CO2 40 50 10 

6.  Detection of reducing sugar and non-reducing sugars using 
Fehling’s solution. 

CO3, CO6 40 50 10 

7.  Estimation of saponification value of fats and oils. CO3 30 60 10 

8.  Estimation of iodine value of fats and oils. CO3 40 50 10 

9.  Detect the effect of pH and temperature on hydrolysis of starch 
by salivary amylase. 
 

CO3 30 60 10 

10.  Detect the presence of minerals (K, Ca, Mg) in vegetable juices.  CO4 40 50 10 
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S. 
No. 

Laboratory Practical Titles 
Relevant 

COs 
Number(s) 

PLA/ELA  

Performance Viva-
Voce 
(%) 

PRA* 
(%) 

PDA** 
(%) 

11.  Detection of washing soda and chalk powder in jaggery as 
adulterant. 

CO5 30 60 10 

12.  Detection of water, starch, urea and detergent powder in milk 
as adulterants. 

CO5 40 50 10 

13.  Detect the effect of concentration of potassium metabisulphite 
(preservative), temperature and time on preservation of food. 

CO5 50 40 10 

14.  Detection of Moisture in millet/ragi/ oat/maize by hot air oven-
drying method. 

CO6 30 60 10 

15.  Detection of ash content of millet/ragi/oat/maize. CO6 40 50 10 

16.  Identify amino acids in a mixture by thin layer chromatography. CO3, CO6 40 50 10 

Legend:  
PRA*: Process Assessment   
PDA**: Product Assessment 

Note: This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be 
prepared by the course teacher for each experiment/practical to assess the student performance. 

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may 

be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved 

Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio 

Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications 

Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video 

Clippings, Use of Open Educational Resources (OER), MOOCs etc. 

Q) List of Major Laboratory Equipment, Tools and Software:  

S. 
No. 

Name of Equipment, Tools and Software Broad 
Specifications 

Relevant 
Experiment/Practical 

Number 
1. Electronic Weighing Balance Type of Laboratory Balance: Analytical, 

Sensitivity (mg): 1 mg, Maximum Capacity 
of weighing (grams): 200 g, Shape of PAN: 
Circular, Power Supply: Single Phase, 
Display: LED.  

1,2,3,14,15 

2. Hot plate magnetic stirrer Hot plate with Magnetic stirrer: 
Number of stirring Positions:1, Calibration: 
Automatic Calibration, Magnetic stirrer 
with a hot plate, Speed Control Accuracy of 
set speed (+/-) (RPM): 5, Maximum Stirring 
capacity per position: 3000 ml,Top plate 
Material: Stainless steel 

1,2 

3. Digital pH meter  Digital pH Meter:  
Type: Microcontroller Based, Display: LED / 
LCD / Touch Screen, 3 digits, Calibration: up 
to 3 points with auto buffer, pH Range (pH): 
0.00 to 14.00, +/- 0.05, Power 
Requirements: 230 V +/- 10, 50 Hz AC, 
Modes: pH mV- C, Temperature 
Compensation Type: Automatic, 
Temperature Compensation Range (Degree 

4, 6, 9, 10 
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S. 
No. 

Name of Equipment, Tools and Software Broad 
Specifications 

Relevant 
Experiment/Practical 

Number 
C): 0 to 100, Temperature Accuracy (Degree 
C): +/- 0.3, Resolution (pH): 0.01 

4. Stop Watch Stop Watch: 

LCD Display, digital timer stopwatch 

show hour, minute, second, AM / PM 

indicator, month, data, and day of the 

week. 1/100 second chronograph up to 

23 hours, 59 minutes, 59 seconds. SPLIT 

/ RESET, MODE and START / STOP 

buttons for convenient 
Operation 

4, 6, 9, 10 

5. Muffle furnace Temperature up to 9000C, digital 
temperature 
controller with an accuracy of +/- 3℃ 

14 

6. Apparatus- Watch glass, funnel, volumetric 

flask, conical flask, beaker, burette, pipette, 

dropper, China dish, dessicator, test tube, 

Iodination flask, 
burette stand, Measuring cylinder, wire 
gauze, thermometer, Bunsen burner, TLC 
chamber, Capillary tube, funnel, red and blue 
litmus paper, TLC plate, water bath, pieces of 
pumice. 

Borosil (Glassware) All 

7. Chemicals and reagents: Oxalic Acid, 

Sodium carbonate, Sodium Hydroxide, 

Phenolphthalein, Buffer solutions – pH 4.0, 

7.0 and 9.0, Potassium hydroxide,  

Ethyl alcohol, Hydrochloric acid, Fehling 

solution A and 

Fehling solution B, Iodine Monochloride, 

Potassium Iodide, Sodium thiosulphate, 

Starch indicator, Chloroform, Distilled 

water, Sodium Chloride, Ninhydrin, 

Butanol, Acetic acid, EDTA, Eriochrome 

Black-T, Buffer 

solution (NH4Cl + NH4OH), Picric acid, 

Ammonium Chloride, Ammonium Oxalate, 

Ammonium Hydroxide, Disodium Hydrogen 

Phosphate. 

LR grade Chemicals (Lab grade Chemicals) All 
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R) Suggested Learning Resources: 

(a) Books:  

S. 
No. 

Titles Author(s) Publisher and Edition with ISBN 

1. Principles of Food Chemistry 

 
 

John M. deMan, John W. 
Finley, W. Jeffrey Hurst, 
Chang Yong Lee 

Springer, 2018, ISBN: 9783319636054 

2. Food Chemistry H.-D. Belitz , W. Grosch, P. 
Schieberle  

Springer, 2004, ISBN: 
9783540408178 

3. Foods Facts and Principles  
 

N. Shakuntala Manay, M. 
Shadaksharaswamy  

New Age International Private Limited, 2020, 
ISBN: 9789389802405 

4. A Laboratory Manual of Food 

Analysis 

Shalini Sehgal Dreamtech Press, 2020, ISBN : 9789389633238 

5. Applied Chemistry with Lab 

manual 

Anju Rawlley 
Devdatta V. Saraf 

Khanna Book Publishing Co. (P) Ltd. New Delhi, 
2012, ISBN-978-93-91505-44-8. 

 

 

(b) Online Educational Resources: 

1. www.chemguide.co.uk/atommenu.html  

2. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7150035/pdf/main.pdf 

3. https://www.classcentral.com/course/swayam-food-chemistry-14061 

4. http://ecoursesonline.iasri.res.in/course/view.php?id=89 

5. https://ncert.nic.in/textbook/pdf/lehe105.pdf 

6. file:///C:/Users/amarl/Downloads/8IJCBS-12-1-18-1.pdf 

7. https://fssai.gov.in/dart/ 

8. https://fmtmagazine.in/adulteration-of-food/ 

 
Note:  Teachers are requested to check the creative commons license status/ financial implications of the suggested, online 

educational recourses before use by the students. 

 

(c) Others:  

1. Lab Manuals 
2. Tutorials 

 

******

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7150035/pdf/main.pdf
https://www.classcentral.com/course/swayam-food-chemistry-14061
http://ecoursesonline.iasri.res.in/course/view.php?id=89
https://ncert.nic.in/textbook/pdf/lehe105.pdf
file:///C:/Users/amarl/Downloads/8IJCBS-12-1-18-1.pdf
https://fssai.gov.in/dart/
https://fmtmagazine.in/adulteration-of-food/
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A) Course Code    : 2400104(T2400104/P2400104/S2400104) 

B) Course Title    :  Communication Skills (English) (Common for all Programmes) 

C) Pre-requisite Course(s)   :  

D) Rationale         

              Communication forms a crucial element in the success of any organization or industry in the globalized 

economy.  The global village gives due weightage to the English language and it enjoys a privileged status. 

Engineering students with English as a communicative language are open to many opportunities across the 

globe. This course will develop Listening, Speaking, Reading, and Writing Skills (LSRW) in the students for 

effective dissemination of their ideas, projects, patents, and research in the form of presentations, reports, 

research papers, memos, circulars, etc. Additionally, it will help students of diploma in engineering to present 

concepts and designs effectively along with writing CVs, Group Discussions, and Mock Interview sessions in 

placements and job recruitments. Though communication skills in SBTE, Bihar largely emphasizes to 

communicate effectively in English communication in Hindi is also focused to some extent at the diploma level. 

Effective Communication can be easily learned through Indian mythological scriptures like Bhagwat Geeta, 

Ramayana, Mahabharata, and others. (IKS) 

 

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the 

accomplishment of the following course outcomes by the learners. For this, the learners are expected to 

perform various activities related to three learning domains (Cognitive, Psychomotor, and Affective) in 

classroom/ laboratory/ workshop/ field/ industry.  

 

 After completion of the course, the students will be able to- 

 

CO-1 Communicate contextually in different situations. 

CO-2 Use Verbal Communication Effectively  

CO-3 Deploy Non-Verbal Communication Contextually. 

CO-4 Write various texts using vocabulary and correct grammar.   

CO-5 Draft effective business correspondence with brevity and clarity.  

F) Suggested Course Articulation Matrix (CAM): 

 

 
Course 

Outcomes 
(COs) 

Programme 
Outcomes (POs) 

Programme Specific 
Outcomes* 

(PSOs)  

PO-1 
Basic and 
Discipline 
Specific 

Knowledge 

PO-2 
Proble

m 
Analysis 

PO-3 
  Design/ 
Developmen
t of Solutions 

PO-4 
Engineering 

Tools 

PO-5 
Engineering 
Practices for 

Society, 
Sustainability 

and 
Environment 

PO-6 
Project 

Management 

PO-7 
Life Long 
Learning 

PSO- 1 PSO- 2 

CO-1 3 - - - - 3 3   

CO-2 - - - - - 3       3   

CO-3 - - - - - 3 3   

CO-4 - - - - 3 3 3   

CO-5 3 - - - - 3 3   

Legend: High (3), Medium (2), Low (1) and No mapping (-) 
*  PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is 

optional 
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G) Teaching & Learning Scheme: 

Course 
Code 

 

Course  
Title 

 

Scheme of Study 
(Hours/Week) 

Classroom 
Instruction 

(CI) 

Lab 
Instruction 

(LI) 

Notional 
Hours 

(TW+ SL) 

Total  
Hours 

(CI+LI+TW+SL) 

Total 
 Credits 

(C)   
 L T 

2400104 
Communication 
Skills (English) 

03 - 04 02 09 06 

Legend: 

CI: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case 

method, Demonstrations, Video demonstration, Problem-based learning, etc. to deliver theoretical concepts) 

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, 

field, or other locations using different instructional/Implementation strategies) 

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term Work (includes assignments, seminars, micro-projects, industrial visits, any other student activities, etc.) 

 SL: Self Learning, MOOCs, spoken tutorials, online educational resources, etc.  

C: Credits = (1 x CI hours) + (0.5 x LI hours) + (0.5 x Notional hours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback 

of the teacher to ensure the outcome of learning. 

 

H) Assessment Scheme: 

 

C
o

u
rs

e
 C

o
d

e
 

 
 
 
 

 
Course Title 

 Assessment Scheme (Marks) 

 

To
ta

l 
M

ar
ks

 (
TA

+
TW

A
+L

A
) 

Theory Assessment (TA) Term Work & 
Self-Learning 

Assessment (TWA) 

Lab Assessment 
(LA) 

P
ro

gr
e

ss
iv

e 
Th

e
o

ry
 

A
ss

e
ss

m
e

n
t 

(P
TA

) 

En
d

 T
h

e
o

ry
 

A
ss

e
ss

m
e

n
t 

(E
TA

) 

 

In
te

rn
al

 

Ex
te

rn
al

  

P
ro

gr
e

ss
iv

e
 L

ab
 

A
ss

e
ss

m
e

n
t 

(P
LA

) 

En
d

 L
ab

o
ra

to
ry

 

A
ss

e
ss

m
e

n
t 

(E
LA

) 

2400104 
Communication 

Skills (English) 
30 70 20 30 20 30 200 

Legend: 
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes) 
 PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, 

micro projects, industrial visits, self-learning, any other student activities etc. 
Note:  

 ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as 

well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, 
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ 
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of 
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment, 
the internal faculty should prepare checklist & rubrics for these activities.   
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I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and 

session level and their attainment by the students through Classroom Instruction (CI), Laboratory Instruction 

(LI), Term Work (TW), and Self Learning (SL). Students are expected to demonstrate the attainment of Theory 

Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to the attainment of Course Outcomes 

(COs) upon the completion of the course. While curriculum detailing, NEP 2020-related reforms like Green 

skills, Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS), and others 

must be integrated appropriately. 

 

J) Theory Session Outcomes (TSOs) and Units: T2400104 The details of TSOs and units for 
communication in English is mentioned in Part – A while communication in Hindi is mentioned in Part 
– B in the following table.                   

Major Theory Session Outcomes (TSOs) Units Relevant 

COs 

Number(s) 

Part -A (English) 
TSO1.a Define communication and its different 

forms. 

TSO1.b Explain the elements of communication 

with Case Studies from Bhagwat Geeta's 

conversation between Krishna and Arjun 

before the war.  (IKS) 

TSO1.c Explain the linkages between different                

stages of communication with the help                

of a diagram. 

TSO1.d Apply the principles of effective               

communication and state two examples of 

communication from Ramayana (IKS) 

TSO1.e State eight for explaining different types of 

barriers to communication Case Studies 

from Mahabharata - the conversation 

between Kauravas and Pandavas in the war 

field (IKS) 

TSO1.f Identify the barriers to communication. 

TSO1.g  Suggest the ways to overcome/minimize             

communication barriers. 

Unit-1.0 Communication      

 

1.1 Communication: Role, Relevance, Elements 

(Context-Sender-Message-Channel-Receiver-

Feedback)   

1.2 Process / Stages: Ideation- Encoding, Selecting 

Proper Channel, Transmission, Receiving, 

Decoding, Giving Feedback 

1.3 7 Cs / Principles of Effective Communication: 

Considerate, Correct, Concrete, Concise, Clear, 

Complete. Courteous 

1.4 Barriers to Communication: Physiological, 

Physical, Psychological, Mechanical, 

Semantic/Language, Cultural. Overcome/ 

minimize Barriers. 

1.5 Case Studies from:  

 Bhagwat Geeta's conversation between 

Krishna and Arjun before the war (IKS) 

 Mahabharata the conversation between 

Kauravas and Pandavas in the war field (IKS) 

CO1 

CO2 

TSO 2a. Distinguish between formal and informal 

communication Case Studies from Bhagwat 

Geeta and the different conversations of 

Krishna and Arjun during the war (IKS). 

TSO 2b. Illustrate the types of Formal              

Communication with examples. 

TSO 2c. Define verbal & non-verbal communication. 

TSO 2d. TSO 2d. Explain the advantages of oral and 

written Communication. 

TSO 2e. Interpret non-verbal codes from 

Mahabharata (IKS) 

TSO 2f. Explain the role of tables, charts & graphs 

in communication. 

TSO 2g. Differentiate Intrapersonal and 

Interpersonal Communication with Case 

Studies 

Unit- 2.0 Types of Communication      
                                   
2.1 Based on organizational structure: Formal 

(Vertical, Horizontal, Diagonal), Informal 

(Grapevine) 

2.2 Based on the method of expression: Verbal-Oral 

& Written communication. Non-verbal 

communication and its Codes- Kinesics, 

Chronemics, Proxemics, Haptics, 

Vocalics/Paralanguage, Artifacts, Graphic and 

Visual Communication 

2.3 Based on the number of people involved: 

Interpersonal, and Group Communication. 

2.4 Case Studies from Bhagwat Geeta‘s different 

conversations with Krishna and Arjun during the 

war (IKS). 

CO3 
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Major Theory Session Outcomes (TSOs) Units Relevant 

COs 

Number(s) 

TSO 2h. List the advantages and disadvantages of              

Group Communication. 

TSO 3a. Prepare a glossary of new words from the 

given texts.  

TSO 3b. Summarize the given texts in your own 

words. 

TSO 3c. Recognize the types of sentences in the 

given texts. 

TSO 3d. Find out idioms and phrases used in the 

given texts. 

TSO 3e. Write a short biography of the given 

writers. 

TSO 3f. Identify the figures of speech used in the 

given texts. 

TSO 3g. Classify the forms of poetry. 

TSO 3h. Elaborate the central idea / theme of the 

given poems in your own words. 

 

Unit-3.0 Reading Comprehension     
                         
       Comprehension, vocabulary enhancement and     
       grammar exercises based on the reading of the  
       following texts: 

 
Section-1 (Prose) 

 
3.1 An Astrologer’s Day by R K Narayan 

3.2 Indian Civilization and Culture by M K Gandhi 

3.3 The Secret of Work by Swami Vivekanand 

3.4 My Struggle for an Education by Brooker T 

Washington 

Section-2 (Poetry) 
 

3.5 Where the Mind is without Fear by R N Tagore 

3.6 Ode on Solitude by Alexander Pope 

3.7 Stopping by Woods on a Snowy Evening by 

Robert Frost 

3.8 A Psalm of Life by H W Longfellow 

CO4 

CO5 

TSO 4a. Form new words adding prefix and suffix 

to the given root words. 

TSO 4b. Write synonyms and antonyms of the 

given words. 

TSO 4c. Use the given idioms and phrases in your 

own sentences. 

TSO 4d. Distinguish between acronym and 

abbreviation. 

TSO 4e. Prepare a list of technical jargons of your 

respective branch. 

TSO 4f. Identify the parts of speech of the specific 

words in the given sentences. 

TSO 4g. Fill in the blanks with suitable verb forms 

in the given sentences. 

TSO 4h. Transform the given sentences as 

directed. 

TSO 4i. Punctuate the given paragraphs.  

Unit-4.0 Vocabulary and Grammar   
                                   
4.1 Word Formation: Prefix, Suffix, Acronym 

4.2 Synonyms, Antonyms, Homonyms, One Word 

Substitution, Idioms and Phrases 

4.3 Technical Jargons -Related to the respective 

program 

4.4 Parts of speech 

4.5 Time and Tense 

4.6 Transformation: Voice, Narration, Removal of 

‘Too’, Question Tag 

4.7 Punctuation 

 

CO4, CO5 

TSO 5a. Write the precis of the given passage with 
suitable title. 

TSO 5b. Draft letters and applications for the given 
purpose. 

TSO 5c. Compose E-mails, Notices, Memos, and 
Circulars. 

TSO 5d. Prepare reports of the projects of your 
respective branch. 

TSO 5e. Write a report on the events organized in 
your institute. 

Unit-5.0 Professional Writing    
                                            
5.1 Precis Writing 

5.2 Business Letters / Applications 

5.3 Drafting E-mails, Notices, Memos, Circulars 

5.4 Report Writing: Project and Event/ Incident 

Report Writing 

 

CO5 
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Major Theory Session Outcomes (TSOs) Units Relevant 

COs 

Number(s) 

Part -B (ह िंदी) 

TSO 1a समे्प्रषण कौशल का अर्थ स्पष्ट कर सकें गे. 

 TSO 1b भाव एवं समे्प्रषण में अंतर बता पाएँगे. 

TSO 1c समे्प्रषण की प्रक्रिया का उले्लख कर सकें गे. 

TSO 1d श्रवण अक्रवव्यक्ति, वाचन और लेखन की    

              अवधारणा को स्पष्ट कर सकें गे. 

TSO 1e समे्प्रषण कौशल के क्रनधाथरक तत्ो ंका क्रववेचन 

              कर सकें गे. 

TSO 1f प्रभावशाली समे्प्रषण के क्रसद्ांतो ंका समावेश 

             अपने वाताथलाप में कर सकें गे.  

Units-1.0:    समे्प्रषण हसद्धान्त एविं व्यव ार     

    

1.1 समे्प्रषण : पररचय , अर्थ एवं पररभाषा 

1.2 समे्प्रषण की प्रक्रिया एवं तत्त्व  

1.3 समे्प्रषण के प्रकार : औपचाररक एवं अनौपचाररक, 

शाक्तिक एवं अशक्तिक 

1.4 प्रभावशाली समे्प्रषण के  क्रसद्ांत एवं समे्प्रषण 

व्यवधान कुरुके्षत्र में श्रीकृष्ण- अरु्थन संवाद 

महाभारत युद् प्रारम्भ होने से पहले कुरुके्षत्र में श्री कृष्ण ने 

अरु्थन के प्रश्ो ंके उत्तर देते हुए र्ीवन के सूत्र समझाए रे्।ये 

उपदेश श्रीमद्भागव गीता में क्रमलते  

CO1, CO2, 

CO3 

TSO 2a तकनीकी कौशल एवं व्यव्हार कौशल में अन्तर 

बता पाएँगे . 

TSO 2b व्यव्हार कौशल का म महत् स्पष्ट कर पाएँगे . 

TSO 2c आत्मा र्ागरूकता एवं आत्मा क्रवशे्लषण का 

       क्रववेचन सोदाहरण कर पाएँगे . 

TSO 2d भावनात्मक बुक्तद्मत्ता एवं करुणा,  

             अनुकूलनशीलता एवं लचीलापन का क्रवकास  

              कर पाएँगे. 

TSO 2e दैक्रनक र्ीवन में अनुकूलनशीलता एवं  

             लचीलापन को आत्मसात कर पाएँगे . 

 

Unit-2.0: व्यावसाहिकउतृ्कष्टता  ेतु व्यव्हार कौशल 

2.1 पररचय : तकनीकी  कौशल एवं व्यवहार कौशल 

2.2 व्यवहार कौशल का महत्त्व 

2.3 र्ीवन कौशल : आत्म    र्ागरूकता एवं आत्म   

क्रवशे्लषण  

2.4 वनात्मक बुक्तद्मत्ता एवं करुणा, अनुकूलनशीलता 

एवं लचीलापन, व्यवहार कौशल का उपयोग 

श्रीराम केवट संवाद 

श्रीराम र्ब लक्ष्मण और सीता के सार् वन गमन के क्रलए 

प्रस्थान करते हैं तब सरयू नदी के पार उतारने क्रलए केवट 

से अनुरोध करते हैं।  

CO1 

TSO 3aपक्रित गद्ांश एवं पद्ांश से प्राप्त नयी शिावली 

             क्रवकक्रसत कर पाएँगे  

TSO 3b क्रदए गये कहाक्रनयो,ं कक्रवताओ ंएवं क्रनबंधो ंका 

             सारांश अपने शिो ंमें क्रलख पाएँगे. 

TSO 3c क्रदए गये कहाक्रनयो,ं कक्रवताओ ंएवं क्रनबंधो ंमें 

             प्रयुि मुहावरो ंएवं अलंकारो ंको बता पाएँगे . 

TSO 3d कक्रवताओ ंका भावार्थ  स्पष्ट कर पाएँगे . 

Unit-3.0: पाठ-बोध : शब्दावली पररवधधन एविं व्याकरण 

अभ्यास 

3.1 नमक का दरोगा, ईदगाह – मंुशी पे्रमचंद  

3.2 बात (क्रनबंध)- प्रताप नारायण क्रमश्र 

3.3 वह प्रदीप र्ो क्रदख रहा है क्रझलक्रमल दूर नही ंहै – 

रामधारी क्रसंह क्रदनकर 

3.4 नर हो न क्रनराश करो मन को – मैक्रर्लीशरण गुप्त  

3.5 कबीर के दोहे -काल्ह करे सो आर् कर , र्ाक्रत न पूछो 

साधू की , ऐसी वाणी बोक्रलए  

CO4 

TSO 4a अपनी शाखा से सम्बक्तित तकनीकी शिावली 

का चयन कर पाएँगे . 

TSO 4b पयाथयवाची एवं क्रवलोम शिो ंसे समं्बक्रधत 

शिावली  तैयार कर सकें गे . 

TSO 4c क्रदये गये गद्ांशो ंमें क्रवराम क्रचह्ो ंका सही प्रयोग कर 

             पाएँगे . 

Unit-4.0: शब्दावली एविं व्याकरण             2 Hrs 

4.1 सामान्य शिावली  

4.2 प्रशासक्रनक शिावली  

4.3 शि भेद, अनेक शिो ंके क्रलए एक शि  

4.4 क्रवराम क्रचन्ह 

4.5 मुहावरें  एवं कहावतें  

CO4 

CO5 

TSO 5a क्रदए गये क्रदए गये गद्ांशो ंका संके्षपण कर 

              पाएँगे . 

TSO 5b क्रवक्रभन्न प्रकार के पत्रो,ं आवेदनो ं,सूचनाओ,ं 

             क्रवज्ञक्तप्तयो ंको क्रलख पाएँगे . 

TSO 5c अपनी शाखा से समं्बक्रधत प्रक्रतवेदन लेखन कर 

             पाएँगे . 

TSO 5d अपने संस्थान में हुए आयोर्नो ंका प्रक्रतवेदन 

              क्रलख पाएँगे. 

Unit-5.0: लेखन कौशल   

 

5.1 सार- लेखन  

5.2 औपचाररक एवं व्यवसाक्रयक पत्र लेखन  

5.3 प्रारूप लेखन – सूचना, क्रनक्रवदा लेखन, प्रक्रतवेदन 

लेखन, बायोडाटा  

CO5 
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Note: One major TSO may require more than one theory session/period. 
 

K)    Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2400104 These 
practical’s are common for both Part – A and Part -B. 

 
Practical/Lab Session Outcomes (LSOs) 

S. 
No. 

 
Laboratory Experiment/Practical Titles 

Relevant 
COs 

Number(s) 

LSO1.a Identify the emotions of the speakers. 1 Emotions of the speakers. CO1 

LSO2.a Interpret instructions of audio transcripts. 2 Instructions of audio transcripts. CO1 

LSO3.a Solve the language puzzles based on the     
        audio transcript. 

3   Language puzzles. CO1 

LSO4.a Repeat words on language lab software after 
listening to them. 

4 Repetition of words  CO1 

LSO5.a Summarize the excerpt in their own words. 5 Summarize the excerpt. 
 

CO1 

LSO6.a Answer the questions based on the listening 
excerpt 

6  Listening excerpt CO2 

LSO7.a Differentiate the sounds of minimal pairs, 
syllables, words, etc. 

7  Sounds of minimal pairs, syllables words etc. CO2 

LSO8.a Pronounce the words/ sentences correctly 
based on the phonetic transcription. 

8  Phonetic transcription. CO2 

LSO9.a Read out the words and sentences based on 
stress and intonation marks. 

   9  Stress and intonation. CO2 

LSO10.a Apply the paralanguage codes in verbal 
dialogues to show different emotions. 

10  Paralanguage Codes  CO2 

LSO11.a Integrate the non-verbal codes in their verbal 
dialogues. 

11 Non-verbal Codes  CO2 

LSO12.a Correct the verbal and non-verbal 
presentations of their peer while giving 
feedback.  

12  Feedback on Presentations CO2 

LSO13.a Differentiate the sounds of minimal pairs, 
syllables, words, etc. 

13   Syllables and Words CO2 

LSO14.a Locate the dictated words from the excerpt.  
   14 

 Dictated words  CO3 

LSO15.a Arrange the correct and logical sequence of 
the jumbled sentences. 

15  Jumbled Sentences. CO3 

LSO16.a Read the given texts aloud with proper pauses 
and proper pronunciation. 

16  Pronunciation. CO3 

LSO17.a Compare the point of view with their peers. 17  Point of view of Self and Peers CO4 

LSO18.a Identify the main ideas of the excerpt 18  Main ideas of the excerpt CO4 

LSO19.a Prepare a list of technical jargon and register 
specific to their program /industry. 

19  Technical Jargons CO5 

LSO20.a Write the specifications of the machines/ 
equipment available in the workshops/labs. 

20  Specifications of the machines/ equipment CO5 

LSO21.a Write a report on the projects of their 
respective branches. 

21  Report on the Projects  CO5 
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L)      Suggested Term Work and Self-Learning: S2400104 Some sample suggested assignments, micro-projects, 

and other activities are mentioned here for reference. 

 

a.  Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line 
with the targeted COs. 

1. Visit your institute’s library/ web search and enlist the books, journals, and magazines related to your 

respective branches to prepare a bibliography consisting of names of the authors, titles of the books, 

publication, and place of publication. 

2. SWOT Analysis: Analyze yourself concerning your strengths and weaknesses, opportunities, and threats 

for your communication. 

3. Interview an eminent personality and write a report on it. 

4. Deliver a seminar for 10-12 minutes using PPT on the topic given. 

5. Prepare your timetable for a week and prioritize your activities. 

6. Visit any historical places/offices/farms/industries/development sites etc. near your city and prepare a 

report on it. 

7. Prepare a video of effective professional communication after listening to Bhagwat Geeta's conversation 

between Arjun and Krishna in the war field (IKS). 

 

b. Micro Projects: 

i. Book review – students should read a book and then write their reviews about the book and 

present it in the class. 

ii. Interview any successful person in your locality in context with his life journey, inspiration social 

contribution, role model, and keys to success. 

iii. Prepare a register of technical jargon of the industry related to their specific branch.  

iv. Prepare a presentation on environmental issues of their locality with their solution. 

v. Listen to the dialogues of the conversation between Krishna and Arjun before the war for 

specific and effective Communication (IKS) 

 

                      c.  Other Activities:     

1. Arrange a Blood Donation Camp in collaboration with a blood bank and prepare a communication 

plan for the same. 

2. Organize a cleanliness campaign in your campus premises and nearby places and prepare hoardings, 

boards, collages, and posters for the same. 

3. Organize a campaign on educational awareness in the nearby places and prepare an advertising 

campaign for the same. 

 

d. Self- learning topics: 

 Listen to different Conversations of Ramayana,(the Rama -Bharat conversation before going to 

Vanvaas) Mahabharata (Bheem and Arjun Conversation during War ), and Bhagwat Geeta 

(discussions of Strategies before War) to develop effective communication Skills (IKS) 

 Collect new words from daily newspapers. 

 Observe negotiation skills in the nearby shops. 

 Watch educational channels for improving English communication. 
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M) Suggested Course Evaluation Matrix: The course teacher has to decide and use the appropriate assessment 
strategy and its weightage in theory, laboratory, and Term Work for ensuring CO attainment. The 
response/performance of each student in each of these designed activities is to be used to calculate CO 
attainment. This matrix has been prepared considering both Part – A and Part -B. 

 
COs 

(Includ
es in 

Part -A 
& B) 

Course Evaluation Matrix 

Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)# 

Progressive 
Theory 

Assessment 
(PTA) 

Class/Mid 
Sem Test 

End Theory 
Assessment 

(ETA) 

Term Work & Self Learning  
Assessment 

 
Progressive Lab 

Assessment 
(PLA) 

End Laboratory 
Assessment 

(ELA) Assignments Micro 
Projects 

Other 
Activities* 

CO-1 15%  20%  15%  20% - 20%  20%  

CO-2 10% 15% 10% 20% 25% 10% 20% 

CO-3 20% 25% 15% 20% 25% 15% 20% 

CO-4 25% 20% 30% 20% 25% 15% 20% 

CO-5 30% 20% 30% 20% 25% 40% 20% 

Total 
Marks 

30 70 20 20 10 20 30 

50 
Legend: 
*: Other Activities include self-learning, seminars, visits, surveys, product development, software development, etc. 
**: Mentioned under point- (N) 
 #: Mentioned under point-(O) 
Note:  
• The percentage given are approximate 
• In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped 

with total experiments. 
• For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related 

to achievement of each COs. 

 

N) Suggested Specification Table for End Semester Theory Assessment: Specification table represents the 
reflection of sample representation of assessment of cognitive domain of full course. 

Unit Title and Number Total 

Classroom 

Instruction 

(CI) 

Hours 

Relevant 
COs 

Number 
(s) 

Total 
Marks 

ETA (Marks) 

Remember 
(R) 

Unders
tanding 

(U) 

Application & 
above (A) 

(Part - A) 

Unit-1.0 Communication Theory 

and Practice 

5 CO1, 
CO2 

10 3 3 4 

Unit- 2.0 Types of Communication   5 CO3 8 2 2 4 

Unit-3.0 Reading Comprehension    8 CO4, 

CO5 

12 3 3 6 

Unit-4.0 Vocabulary and Grammar   7 CO4, 

CO5 

10 3 3 4 

Unit-5.0 Professional Writing 7 CO5 10 3 4 3 

(Part-B) 

  Units-1.0: समे्प्रषण हसद्धान्त एविं 

व्यव ार 

2  
CO1, 
CO2 

 

3 1 1 1 

Unit-2.0: व्यावसाहिक उतृ्कष्टता  ेतु 

व्यव्हार कौशल 

2 CO3 3 1 1 1 
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Unit Title and Number Total 

Classroom 

Instruction 

(CI) 

Hours 

Relevant 
COs 

Number 
(s) 

Total 
Marks 

ETA (Marks) 

Remember 
(R) 

Unders
tanding 

(U) 

Application & 
above (A) 

Unit-3.0: पाठ-बोध :शब्दावली 

पररवधधन, एविं व्याकरण 

अभ्यास 

5 CO4, 
CO5 

5 1 1 3 

Unit-4.0: शब्दावली एविं व्याकरण  4 CO5 5 1 1 3 

Unit-5.0: लेखन कौशल 3 CO5 4 2 1 1 

Total 48 - 70 20 20 30 

Note:  Similar table can also be used to design class/mid-term/ internal question paper for progressive assessment. 

 

O)    Suggested Assessment Table for Laboratory (Practical): 

 

S. 
No. 

 

Laboratory Practical Titles 

Relevant 
COs 

Number (s) 

PLA/ELA 

Performance Viva- 
Voce 

(%) 
PRA* 

(%) 

PDA** 

(%) 

1 Emotions of the Speakers. CO1 30 60 10 

2 Instructions of Audio Transcripts. CO1 30 60 10 

3   Language Puzzles. CO1 30 60 10 

4 Repetition of   Words.  CO1 30 60 10 

5 Summarize the Excerpts. CO1 30 60 10 

6  Listening Excerpts. CO2 30 60 10 

7  Sounds of minimal Pairs, Syllables and Words etc. CO2 30 60 10 

8  Phonetic Transcription. CO2 30 60 10 

9  Stress and Intonation. CO2 30 60 10 

10  Paralanguage Codes  CO2 30 60 10 

11 Non-Verbal Codes  CO2 30 60 10 

12  Verbal and Non-Verbal Presentations CO2 30 60 10 

13  Sounds of minimal pairs, syllables and words  CO2 30 60 10 

14 Locate the Dictated Words  
 

CO3 30 60 10 
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S. 
No. 

 

Laboratory Practical Titles 

Relevant 
COs 

Number (s) 

PLA/ELA 

Performance Viva- 
Voce 

(%) 
PRA* 

(%) 

PDA** 

(%) 

15  Jumbled Sentences. CO3 30 60 10 

16  Pronunciation. CO3 30 60 10 

17 Compare the Point of view with their Peers. CO4 30 60 10 

18  Main Ideas of the Excerpt CO4 30 60 10 

19  Technical Jargons CO5 30 60 10 

20  Specifications of the machines/ equipment CO5 30 60 10 

21  Report on the Projects CO5 30 60 10 

Legend:  
PRA*: Process Assessment   
PDA**: Product Assessment 

Note: This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be 
prepared by the course teacher for each experiment/practical to assess the student performance. 

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may 

be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved 

Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio 

Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications 

Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video 

Clippings, Use of Open Educational Resources (OER), MOOCs etc. 

Q) List of Major Laboratory Equipment, Tools and Software:  

S. No. Name of 
Equipment, Tools 

and Software 

Broad Specifications Relevant 

Experiment/Pr

actical Number 

1. High end computers Intel® Core™ i5-9400 (6-Core, 9MB Cache, up to 4.1GHz with 
Intel® Turbo Boost Technology) RAM: 8GB DDR 4 HDD: 3.5" 1TB 
7200RPM SATA Hard Drive OS: Windows 10 Pro 64bit OEM 
License Other ports: Gigabyte LAN card 

1 to 21          

2. Language Lab 

software 

Teacher console supporting audio-visual language lab 1 to 21 

3. Printer LaserJet printer 1 to 21 

4. Head Phones with 

microphones 

Logitech H111 wired on headphones 1 to 21 

5. Computer Furniture Computer Desk, chair 1 to 21 

6. Smart Projector Standard Specification 1 to 21 
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R) Suggested Learning Resources: 

(a) Books:  

S. No. Titles Author(s) Publisher and Edition with 

ISBN 

1. Communication Skills in English  

(AICTE Prescribed Text Book) 

 Dr. Anjana Tiwari Khanna and Khanna, New Delhi 

  2. Business Communication  Dr. Nishith Rajaram Dubey, 
Anupam Singh 

 Publisher: Indra Publishing 
House, 2023 
ISBN- 978-93-93577-69-6 

3. Communication Skills Sanjay Kumar & Pushap 

Lata 

Oxford University Press, India 

                                                           

4. Employability Skills Dr. Nishith Rajaram 

Dubey, Anupam Singh 

Indra Publishing House, 2023  

ISBN - 978-93-93577-68-9   

5 Technical Communication for Engineers Shalini Verma S. Chand 

6. English Grammar  Raymond Murphy S. Chand 

7. British English Grammar and Composition Dr. Ashok Kumar Singh Student’s Friends 
 

8. A Textbook of English Phonetics T. Balasubramanian    Macmillan Publishers  

9. Thesaurus of English Words and Phrases Roget Simon and Schuster 

10      Better English Pronunciation J. D. O’Connor Cambridge: 
Cambridge University 
Press, 1980 

11 An English Grammar: Comprehending 
Principles and Rules 

Lindley Murray. London: Wilson and Sons, 
1908. 

12 Effective Communication Skills Kulbhushan Kumar Khanna Publishing House, 
New Delhi (Revised Edition 
2018) 

13 Examine your English Margaret M. Maison Orient Longman: New Delhi, 
1964 

14 Collin’s English Dictionary  Harper Collins  Harper Collins, Glasgow 

15 संप्रेषण कौशल  डॉ प्रवीण कुमार अग्रवाल ,  

डॉ अवनीश कुमार ममश्रा 
साहित्य भवन पब्ललकेशन : आगरा  

16 आधुमनक हिंदी व्याकरण और रचना  डॉ वासुदेवनंदन प्रसाद  भारती भवन पब्ललकेशन  

 

(b) Online Educational Resources: 

1. https://www.academia.edu/37871134/COMMUNICATION_SKILLS_1ST_YR_2_pdf 

2. https://socialsci.libretexts.org/Courses/Butte_College/Exploring_Intercultural_Communicatio

n_(Grothe)/05%3A_Nonverbal_Processes_in_Intercultural_Communication/5.02%3A_Types_

of_Nonverbal_Communication 

3.  http://muhamadjaelani35.blogspot.com/2014/11/inquiry-letter-order-letter-

complaint.html?m=1  

4.  https://www.slideshare.net/sundaredu/barriers-of-communication-53545680  

5. https://allpoetry.com/where-the-mind-is-without-fear  

https://www.academia.edu/37871134/COMMUNICATION_SKILLS_1ST_YR_2_pdf
https://socialsci.libretexts.org/Courses/Butte_College/Exploring_Intercultural_Communication_(Grothe)/05%3A_Nonverbal_Processes_in_Intercultural_Communication/5.02%3A_Types_of_Nonverbal_Communication
https://socialsci.libretexts.org/Courses/Butte_College/Exploring_Intercultural_Communication_(Grothe)/05%3A_Nonverbal_Processes_in_Intercultural_Communication/5.02%3A_Types_of_Nonverbal_Communication
https://socialsci.libretexts.org/Courses/Butte_College/Exploring_Intercultural_Communication_(Grothe)/05%3A_Nonverbal_Processes_in_Intercultural_Communication/5.02%3A_Types_of_Nonverbal_Communication
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6. https://www.poetryfoundation.org/poems/46561/ode-on-solitude  

7. https://www.poetryfoundation.org/poems/44644/a-psalm-of-life 

8. https://www.poetryfoundation.org/poems/42891/stopping-by-woods-on-a-snowy-evening 

9. https://www.hindisamay.com/content/ 

10. http://kavitakosh.org/ 

11. https://bundelkhand.in/maithilisharan-gupt/nar-ho-na-nirash-karo-man-ko 

12. https://etc.usf.edu/lit2go/92/up-from-slavery/1575/chapter-3-the-struggle-for-an-education/ 

13. https://oursmartstudy.com/english-chapter-1-class-12-pdf-download/ 

14. https://ve-iitg.vlabs.ac.in/Listening%20Skills(Procedure).html 

15. https://nptel.ac.in/courses/109104031 
 

Note:  Teachers are requested to check the creative commons license status/ financial implications of the suggested, online 

educational recourses before use by the students. 

(c)  Others:  

1. https://nptel.ac.in/courses/ 

 

******

https://www.poetryfoundation.org/poems/44644/a-psalm-of-life
https://www.poetryfoundation.org/poems/42891/stopping-by-woods-on-a-snowy-evening
https://www.hindisamay.com/content/
http://kavitakosh.org/
https://bundelkhand.in/maithilisharan-gupt/nar-ho-na-nirash-karo-man-ko
https://etc.usf.edu/lit2go/92/up-from-slavery/1575/chapter-3-the-struggle-for-an-education/
https://oursmartstudy.com/english-chapter-1-class-12-pdf-download/
https://ve-iitg.vlabs.ac.in/Listening%20Skills(Procedure).html
https://nptel.ac.in/courses/109104031
https://nptel.ac.in/courses/
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A) Course Code    : 2400105D(T2400105D/S2400105D) 

B) Course Title    : Applied Mathematics -D (CACDDM, FCT, TE, GT, FPP) 

C) Prerequisite Course(s)   : Algebra, Trigonometry, Coordinate Geometry 

D) Rationale               : 

Mathematics is the core course to develop the competencies of most of the technological courses. It provides 

students with a fundamental understanding of mathematical principles and concepts necessary for solving 

engineering problems. Textile engineering and allied programs involve dealing with various quantitative 

aspects, including measurements, material properties, production data, and quality control. Proficiency in 

basic engineering mathematics enables students to analyze and interpret these quantitative data accurately. 

Statistical methods are useful to evaluate and optimize textile processes, conduct experiments, analyze 

experimental data, and make data-driven decisions for process improvement and quality enhancement. The 

application of basic engineering mathematics in various aspects of textile engineering, including problem-

solving, quantitative analysis, design, optimization, and computer-aided tools, makes this course an 

indispensable subject for aspiring textile engineers. The course provides an insight to analyze engineering 

problems scientifically using differentiation, trigonometry, coordinate geometry, mensuration, and statistics. 

 

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the 

accomplishment of the following course outcomes by the learners. For this, the learners are expected to 

perform various activities related to three learning domains (Cognitive, Psychomotor, and Affective) in 

classroom/laboratory/workshop/field/ industry. 

 

 After completion of the course, the students will be able to- 

 

CO-1 Demonstrate the ability to solve branch-specific engineering-related problems using applications of 

differentiation. 

CO-2 Demonstrate the ability to algebraically analyze basic functions using Trigonometry. 

CO-3 Solve engineering-related problems based on Straight lines. 

CO-4 Solve the problems based on measurements of regular close figures and regular solids. 

CO-5 Apply the concept of statistics to solve engineering-related problems. 

F) Suggested Course Articulation Matrix (CAM): 

 
 

Course 
Outcomes 

(COs) 

Program Outcomes 
(POs) 

Programme Specific 
Outcomes* 

(PSOs) 

PO-1 
Basic and 
Discipline 
Specific 

Knowledge 

PO-2 
Problem 
Analysis 

PO-3 
Design/ 

Developmen
t of 

Solutions 

PO-4 
Engineering 

Tools 

PO-5 
Engineering 
Practices for 

Society, 
Sustainability 

and 
Environment 

PO-6 
Project 

Management 

PO-7 
Life-
Long 

Learning 

PSO-1 PSO-2 

CO-1 3 - - - - - -   

CO-2 3 1 1 - - - -   

CO-3 2 1 - - - - -   

CO-4 3 1 - - - - 1   

CO-5 3 2 - 1 - - 1   

Legend: High (3), Medium (2), Low (1) and No mapping (-) 
*  PSOs will be developed by the respective program coordinator at the institute level. As per the latest NBA guidelines, formulating PSOs 

is optional 
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G) Teaching & Learning Scheme: 

Course 
Code 

 

Course  
Title 

 

Scheme of Study 
(Hours/Week) 

Classroom 
Instruction 

(CI) 

Lab 
Instruction 

(LI) 

Notional 
Hours 

(TW+ SL) 

Total  
Hours 

(CI+LI+TW+SL) 

Total 
 Credits 

(C)   
 L T 

2400105D 

Applied 
Mathematics - 

D 
02 01 - 02 05 04 

Legend: 

CI: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case method, 

Demonstrations, Video demonstration, Problem-based learning, etc. to deliver theoretical concepts) 

LI: Laboratory Instruction (Includes experiments/ practical performances / problem-based experiences in laboratory, workshop, 

field, or other locations using different instructional/ Implementation strategies) 

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term Work (includes assignments, seminars, micro-projects, industrial visits, any other student activities, etc.) 

SL: Self Learning, MOOCs, Spoken Tutorials, online educational resources, etc. 

C: Credits= (1xCIhours) + (0.5xLIhours) + (0.5xNotionalhours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of 

the teacher to ensure the outcome of learning. 

 

H) Assessment Scheme: 

 

C
o

u
rs

e
 C

o
d

e
 

 
 
 
 

 
Course Title 

 Assessment Scheme (Marks) 

 

To
ta

l M
ar

ks
 (

TA
+

TW
A

+L
A

) Theory Assessment (TA) Term Work & 
Self-Learning 

Assessment (TWA) 

Lab Assessment 
         (LA) 

P
ro

gr
e

ss
iv

e 
Th

eo
ry

 

A
ss

e
ss

m
e

n
t 

(P
TA

) 

En
d

 T
h

e
o

ry
 

A
ss

e
ss

m
e

n
t 

(E
TA

) 

 

In
te

rn
al

 

Ex
te

rn
al

  

P
ro

gr
e

ss
iv

e
 L

ab
 

A
ss

e
ss

m
e

n
t 

(P
LA

) 

En
d

 L
ab

o
ra

to
ry

 

A
ss

e
ss

m
e

n
t 

(E
LA

) 

2400105D 
Applied 

Mathematics - D 
30 70 20 30 - - 150 

Legend: 
PTA:       Progressive Theory Assessment in the classroom (includes class test, mid-term test, and quiz using online/offline modes) 
PLA:       Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 

    TWA:     Term work &self-learning Assessment (Includes assessment related to student performance in assignments, seminars, micro-
projects, industrial visits, self-learning, any other student activities, etc. 

Note:  

 ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as 

well as externally (60%). Assessment related to planning and execution of Term Work activities like assignments, micro-projects, 
seminars, and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ 
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of 
internal as well as external assessment may vary as per the requirement of the respective course. For valid and reliable 
assessment, the internal faculty should prepare a checklist & rubrics for these activities.   
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I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and 

session level and their attainment by the students through Classroom Instruction (CI), Laboratory Instruction 

(LI), Term Work (TW), and Self Learning (SL). Students are expected to demonstrate the attainment of Theory 

Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to the attainment of Course Outcomes 

(COs) upon the completion of the course. While curriculum detailing, NEP 2020-related reforms like Green 

skills, Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS), and others 

must be integrated appropriately. 

 

J) Theory Session Outcomes (TSOs) and Units: T2400105D      

Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
COs 

Number(s) 
TSO 1a. Apply the working rules and standard forms 

of differentiation to find the derivative of 
simple functions. 

TSO 1b. Invoke the concept of the Chain rule to find 
the derivative of simple functions. 

TSO 1c. Apply the concept and rules of derivative to 
solve the problems related to the velocity 
and acceleration of a given simple function. 

TSO 1d. Apply the concept and rules of derivative to 
solve the problems related to the maxima-
minima of a given simple function. 

Unit-1.0 Differentiation and its Applications 
 

1.1 Concept and Definition of Differentiation. 
1.2 Working rules, sum, products, division. 
1.3 Chain rules. 

1.4 Applications: velocity, acceleration, maxima-
minima of the given function. 

CO1 
 
 
 
 
 
 

TSO 2a. Apply the concept of compound angle, 
allied angle, and multiple angles to solve 
the given simple engineering problems. 

TSO 2b. Apply the concept of Sub-multiple angles to 
solve the given simple engineering 
problems. 

TSO 2c. Employ the concept of factorization and de-
factorization formulae to solve the given 
simple engineering problems. 

TSO 2d. Use concepts given in Ancient Indian 
Mathematics for trigonometry to solve 
given problems. (IKS) 

 

Unit-2.0 Trigonometry 
 

2.1 Trigonometric ratios of compound, allied, 

multiple, and sub-multiple angles (without 

proof). 

2.2 Factorization and de-factorization formula 

(without proofs). 

2.3 Trigonometry in Indian Knowledge System: 

The Evolution of Sine Function in India. 

2.4 Indian Trigonometry: Basic Indian 

Trigonometry- Introduction and Terminology 

(From Ancient Beginnings to Nilakantha). 

2.5 Trigonometry in Indian Knowledge System: 

Pythagorean triples in Sulabasutras. (IKS) 

CO2 
 
 
 
 
 

TSO 3a. Calculate the angle between the given two 
straight lines. 

TSO 3b. Formulate an equation of straight lines 
related to given engineering problems. 

TSO 3c. Identify the perpendicular distance from 
the given point to the line. 

TSO 3d. Calculate the perpendicular distance 
between the given two parallel lines. 

TSO 3e. Use the geometry given in Sulabasutras to 
solve the given problems. (IKS) 

Unit-3.0 Straight line 
 
3.1 Straight line and slope of a straight line. 

a. Angle between two lines. 
b. Condition of parallel and perpendicular 

lines 
3.2 Various forms of straight lines. 

a. Slope-point form, two-point form 
b. Slope-intercept form, Intercept-

intercept form 
c. General form 
d. The perpendicular distance from a point 

to the line. 
e. Perpendicular distance between two 

parallel lines. 

CO3 
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Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
COs 

Number(s) 
3.3 Geometry in Sulabasutras in Indian Knowledge 

System (construction of the square, circling the 
square). (Indian Mathematics). (IKS) 

TSO 4a. Calculate the area of the given triangle and 
circle Identify the isomorphic graphs. 

TSO 4b. Determine the area of the given square 
parallelogram, Rhombus, and Trapezium. 

TSO 4c. Compute the surface area of the given 
Cuboids, spheres, Cones, and Cylinders. 

TSO 4d. Determine the volume of given Cuboids, 
Sphere, Cone, and Cylinder. 

Unit-4.0 Mensuration 
 
4.1 Area of regular Closed figures, Area of Triangle, 

Square Parallelogram, Rhombus, Trapezium, 
and Circle. 

4.2 Volume of Cuboids, Cone, Cylinder, and Sphere. 

 

 CO4 

TSO 5a. Obtain the range and coefficient of range of 
the given grouped and ungrouped data. 

TSO 5b. Calculate means and standard deviation of 
discreet and grouped data related to the 
given simple engineering problems. 

TSO 5c. Define Common causes and Special causes. 

TSO 5d. Define Upper control limit and Lower 
control limit. 

TSO 5e. Implement control charting to assess 
process stability. 

TSO 5f. Determine the appropriate type of chart for 
a given process. 

Unit-5.0 Statistics 

5.1 Range, coefficient of range of discrete and 
grouped data. 

5.2 Mean deviation and standard deviation from 
the mean of grouped and ungrouped data, 
weighted means. 

5.3 SPC (Statistical Process Control) and 
significance. 

5.4 Histograms and Charts. 

5.5 Common causes and Special causes. 

5.6 Control limits (Upper control limit and Lower 
control limit). 

CO5 

Note: One major TSO may require more than one Theory session/Period. 
 
K)   Suggested Tutorial and Outcomes:  

Outcomes 
S. 

No. 
Tutorial Titles 

Relevant 
COs 

Number(s) 
1.1 Apply differentiation to determine the 

parameters of the fabric to achieve the 

desired strength.  

1.2 Use the concept of differentiation to 

calculate the parameters of the fabric to 

achieve the desired shrinkage. 

1.3 Calculate desired thermal conductivity of 

the fabric that needs to be adjusted, using 

the concept of differentiation. 

1.4 Use differentiation to calculate the 

parameters of the fabric that need to be 

adjusted to achieve the desired air 

permeability. 

1.5 Apply differentiation to solve given 

problems based on the Food Industry. 

1. 
 

• Application of differentiation for 

determining desired strength. 

• Differentiation and its applications for 

determining desired shrinkage. 

• Application of differentiation for 

determining thermal conductivity. 

• Differentiation and its applications for 

determining desired air permeability. 

• Application of differentiation in the Food 

industry. 

CO1 

2.1 Measure the angles of two pieces of fabric 

and calculate the angle at which the seam 

needs to be sewn to be perfectly straight. 

2. • Applications of measuring angles. 

• Applications of measuring length. 

• Applications of calculating 

circumferences. 

CO2 
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Outcomes 
S. 

No. 
Tutorial Titles 

Relevant 
COs 

Number(s) 
2.2 Measure the angle of a fabric roll and 

calculate the angle of the roll. 

2.3 Measure the length of the conveyor belt for 

a given angle of the frame. 

2.4 Calculate the circumference of the circle by 

measuring the radius of a piece of fabric. 

 
 

3.1 Calculate the amount of fabric required to 

make a garment with specific 

measurements. 

3.2 Calculate the finished length of a fabric 

after making a certain number of pleats. 

3.3 Make a particular style of garment by 

calculating the total yardage of fabric 

needed. 

3.4 Estimate the number of ems and seams 

needed to finish a garment. 

3.5 Calculate the total yardage of fabric needed 

to make a particular style of garment. 

3. • Applications of measuring length. 

• Applications of finding slope. 

• Applications of computing perpendicular 

distance. 

 

 

CO3 

4.1 Calculate the area of a fabric piece given 

the measurements of length and width. 

4.2 Calculate the area of a fabric piece given 

the measurements of length and width. 

4.3 Calculate the weight of a cylindrical fabric 

piece given the measurements of radius, 

height, and density. 

4.4 Calculate the Weight of a cuboid fabric 

piece given the measurements of length 

width, height, and density. 

4. • Applications of calculating area. 

• Applications of calculating weight. 

 

 
 

CO4 

5.1 Create a frequency distribution table for the 

number of textile engineering diploma 

students in a class. 

5.2 Create a distribution graph (bar graph) to 

illustrate the number of textile engineering 

diploma students in a class. 

5.3 Calculate the mean, median, mode, and 

range of the number of textile engineering 

diploma students in a class. 

5.4 Explain the difference between a 

population and a sample in the context of 

textile engineering diploma students in a 

class. 

5.5 Calculate the standard deviation for the 

number of textile engineering diploma 

students in a class. 

5. • Applications of frequency distribution. 

• Applications of mean, median, and 

mode. 

• Applications of calculating standard 

deviation. 

CO5 
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L)      Suggested Term Work and Self-Learning: S2400105D Some sample suggested assignments, micro-projects, 

and other activities are mentioned here for reference. 

a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line with 

the targeted COs. 

1. Use differentiation to determine the rate at which dye is absorbed by the textile material. 

2. Use Differential calculus to model and optimize the tensile strength of fabric based on the relationship 

between fabric composition, weave structure, and tensile strength. 

3. Apply Trigonometric functions to create patterns like stripes, checks, or circular designs. Explain the 

relationship between the function parameters and resulting fabric pattern characteristics. 

4. Use Library resources to find various applications of trigonometry in designing food processing 

equipment. 

5.  Use Library resources to find various applications of straight lines in fabric inspection to detect distortions 

or irregularities in woven or knitted fabrics. 

6. Prepare a handout and a PDF file on the role of straight lines in assembling and decorating food products 

such as cakes or Sandwiches. 

7. Employ mensuration to calculate fabric weight and Fabric Consumption and prepare a file. 

8. Use the concept of mensuration for pattern layout optimization and present the findings. 

9. Prepare a write-up on the role of statistical process control in identifying and addressing variations in 

textile production processes. 

10.  Prepare a presentation on the role of statistics in the nutritional analysis of food products. Discuss the 

use of statistical techniques to analyze and interpret data related to nutrient content, dietary intake, and 

health outcomes.  

 

b. Micro Projects: 

1. Prepare charts displaying various standard differential formulas. 

2. Explore the use of differential calculus to calculate the velocity and acceleration of a particle. 

3. Calculate the rate of change of the temperature and plot its graph.  

4. Calculate profit and loss concerning business using graphs. 

5. Prepare charts showing the area and volume of various geometrical shapes using mensuration. 

6. Draw the graph of the Trigonometric ratio on a chart paper and verify using suitable open-source 

software. 

7. Prepare a model showing the area of different geometrical shapes. 

8.  Prepare a simulated environment to study the 2D-printing under the influence of coordinate geometry. 

9.  Prepare a chart consisting of the surface area of cuboids, spheres, cones, and cylinders as their real-life 

application. 

10.  Download 5-7 videos based on mean deviation for group data and ungrouped data, watch them, and 

write a report to detail the mathematical steps involved. 

11.  Make a short video of duration 5-7 minutes for the use of Laplace transform to calculate the response of 

a system to an input signal. 

12.  Download 5-7 videos based on the application of Statistical process control to understand the process of 

manufacturing products and write a report to detail the mathematical steps involved. 

13.  Make a short video of duration 10-15 minutes on the engineering application of statistical process control 

especially in production units in the textile industry. 
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c. Other Activities: 

1. Seminar Topics:  

 Sustainable Textile Manufacturing: Challenges and Opportunities 

 Smart Textiles and Wearable Technology 

 Nanotechnology in Textiles: Advancements and Applications 

 Digital Printing Techniques for Textile Design 

 Innovations in Textile Dyeing and Finishing Processes 

 Advances in Textile Testing and Quality Control 

 Eco-Friendly Textile Fibers: Development and Utilization 

 Trends in Textile Fashion Design and Forecasting 

 Textile Supply Chain Management: Optimization and Logistics 

 Surface Modification Techniques for Textile Material 

 Textile Engineering for Sustainable Apparel Production 

 Future Prospects of 3D Printing in Textile Manufacturing 

 

2. Visits: Visiting the following places would provide students an opportunity to see the application of 

various branches of mathematics in different fields. This will also help students to comprehend the career 

opportunities available in the field of mathematics. 

• Visit to a mathematics museum. 

• Visit a mathematics research institute. 

• Visit to a mathematics laboratory. 

• Visit to a Data Science Center. 

• Visit the mathematics department of a college or university. 

• Visit a nearby Textile Industry. 

• Visit to a Space Agency. 

• Visit to a Game Studio. 

 

3. Self-Learning Topics: 

 Applications of differentiation (optimization, rates of change) 

 Statistical inference (confidence intervals, hypothesis testing) 

 Systems of linear equations and their solutions 

 Yarn calculations (count systems, conversions) 

 Fabric calculations (linear density, fabric weight) 

 Statistical analysis of textile data 
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M) Suggested Course Evaluation Matrix: The course teacher has to decide and use the appropriate assessment 
strategy and its weightage in theory, laboratory, and Term Work for ensuring CO attainment. The 
response/performance of each student in each of these designed activities is to be used to calculate CO 
attainment. 

Legend: 
*: Other Activities include self-learning, seminars, visits, surveys, product development, software development, etc. 
**: Mentioned under point- (N) 
 #: Mentioned under point-(O) 
Note:  
• The percentages given are approximate 
• In the case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided among all those COs 

mapped with total experiments. 
• For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related 

to the achievement of each Cos. 

 

N) Suggested Specification Table for End Semester Theory Assessment: The specification table represents the 
reflection of sample representation of assessment of the cognitive domain of the full course. 

Unit Title and Number Total  

Classroom 

Instruction 

(CI) 
Hours 

Relevant 
COs 

Number(s) 

Total 
Marks 

ETA (Marks) 

Remember 
(R) 

Understanding 
(U) 

Application 
& above 

(A) 

Unit-1.0 Differentiation and its 
Applications 

          8 CO1 08 2 4 2 

Unit-2.0 Trigonometry 8 CO2 08 2 4 2 

Unit-3.0 Straight line 10 CO3 14 4 6 4 

Unit-4.0 Mensuration 8 CO4 18 6 6 6 

Unit-5.0 Statistics 14 CO5 22 6 8 8 

Total 48 - 70 20 28 22 

Note: A similar table can also be used to design class/mid-term/ internal question papers for progressive assessment. 

 

 

O) Suggested AssessmentTable for Laboratory (Practical): (Not Applicable) 

 

 
 
 
 
 

COs 

Course Evaluation Matrix 

Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)# 

Progressive 
Theory 

Assessment 
(PTA) 

Class/Mid 
Sem Test 

End Theory 
Assessment 

(ETA) 

Term Work & Self Learning  
Assessment 

 
Progressive Lab 

Assessment 
(PLA) 

End Laboratory 
Assessment 

(ELA) Assignments Micro 
Projects 

Other 
Activities* 

CO-1 10%  10%  10%  20%  10%  - - 

CO-2 10% 10% 10% 20% 10% - - 

CO-3 20% 20% 20% 20% 25% - - 

CO-4 25% 25% 25% 20% 25% - - 

CO-5 35% 35% 35% 20% 30% - - 

Total 
Marks 

30 70 20 20 10 - - 

50 
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P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may 

be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved 

Lectures, Tutorial, Case Methods, Group Discussions, Industrial visits, Industrial Training, Field Trips, Portfolios, 

Learning, Role Play, Live Demonstrations in Classrooms, Labs, Field Information, and Communications 

Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video 

Clippings, Use of Open Educational Resources (OER), MOOCs etc. 

Q) List of Major Laboratory Equipment, Tools and Software: 

S. 
No. 

Name of Equipment, 
Tools and Software 

Broad 
Specifications 

Relevant 
Experiment/Practical 

Number 
1. High-end computers 

 
Processor Intel Core i7 with Compilers and Programming 
Languages, RAM 32GB, DDR3/DDR4, HDD 500 GB, OSWindows10 

All 

2. Software Scientific Calculators, Graphing Calculator, SCILAB, 

GraphEq^2.13, Microsoft Mathematics, GeoGebra, Math3D 

1,2,3,4,5 

3. Printer 
 

High-Speed Duplex Printer 4,5 

4. Scanner Handheld 3D scanner, Accuracy up to 0.1mm, Resolution up to 
0.2 mm, Wireless technology with an in-built touchscreen 

and battery, Extended field of view for capturing both large and 
small objects 

4,5 

R) Suggested Learning Resources: 

(a) Books:  

S. 
No. 

Titles Author(s) Publisher and Edition with ISBN 

1.   Elementary Engineering Mathematics  

 

  B. S. Grewal  
 

  Khanna Publishers,15th Edition.  
  ISBN: 978-81-7409-257-1  

2.   Engineering Mathematics  
  (Third edition) 

  Croft, Anthony  
 

  Pearson Education, New Delhi, 2014.  
  ISBN 978-81-317-2605-1  

3.    Calculus and Its Applications  

 

  Marvin L. Bittinger  
  David J. Ellenbogen  
  Scott A. Surgent  

  Addison-Wesley 10th Edition  
  ISBN-13: 978-0-321-69433-1  

4.   Calculus and Analytic Geometry  

 

  G. B. Thomas, R. L. Finney  
 

  Addison Wesley, 9th Edition, 1995.  
  ISBN 978-8174906168  

5.    Advanced Engineering  
   Mathematics  

Krezig, Ervin  
 

  Wiley Publ., New Delhi,2014,  
  ISBN: 978-0-470-45836-5  

6.   Understanding Engineering Mathematics  

 

  John Bird  
 

  Routledge; First Edition  
  ISBN 978-0415662840  

7. Indian Mathematics Engaging with the World 
from Ancient to Modern Times 

George Gheverghese 
Joseph 

World Scientific Publishing Europe Ltd. 
57ISBN 978-17-86340-61-0 

8. A Modern Introduction to Ancient Indian 
Mathematics 

T.S. Bhanumurthy New Age International Private Limited, 1 
January 2008 ISBN- 10. 812242600X, 
ISBN- 13. 978-8122426007 

9.   Mathematics-I    Deepak Singh   Khanna Book Publishing Co. (P) Ltd. 
  ISBN: 978-93-91505-42-4 

10.   Mathematics-II   Garima Singh   Khanna Book Publishing Co. (P) Ltd. 
  ISBN: 978-93-91505-52-3 

11. Sansar Ke Mahan Ganitagya Gunakar Muley 
 

First Edition, Rajkamal Prakashan, ISBN-
10. 8126703571, ISBN-13. 978-
8126703579. 

12. Consider Dimension and Replace Pi M.P. Trivedi and P.Y. 
Trivedi 

 Notion Press; 1st edition (2018),  
  ISBN:  978-1644291795 
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(b) Online Educational Resources: 

1. https://ocw.mit.edu/ 

2. https://tutorial.math.lamar.edu/ 

3. https://www.khanacademy.org/ 

4. https://www.feynmanlectures.caltech.edu/ 

5. https://www.wolframalpha.com/ 

6. https://www.dplot.com/ 

7. https://www.geogebra.org/ 

8. https://www.easycalculation.com/ 

9. https://www.scilab.org/ 

10. https://www.desmos.com/ 

11. https://nptel.ac.in/ 

12. https://swayam.gov.in/ 

13. https://ndl.iitkgp.ac.in/ 

14. https://parakh.aicte-india.org/ 

15. https://ekumbh.aicte-india.org/ 

16. https://learnengg.com/LE/Index 
 

Note: Teachers are requested to check the Creative Commons license status/ financial implications of the suggested, online 

educational recourses before use by the students. 

(c) Others: 

1. Online Mathematics Courses. 

2. Mathematics Communities and Forums. 

3. Mathematics Journals. 

4. Mathematics Podcast. 

5. Mathematics Tutorials. 

6. Mathematics Quizzes. 

7. Mathematics Animation. 

8. Mathematics Simulations. 

9. Mathematics Games. 

10. Mathematics Puzzles. 

11. Mathematics Brain Teasers. 

12. Mathematics Apps. 

13. Mathematics Blog. 

 
 

******

https://ocw.mit.edu/
https://tutorial.math.lamar.edu/
https://www.khanacademy.org/
https://www.feynmanlectures.caltech.edu/
https://www.wolframalpha.com/
https://www.dplot.com/
https://www.geogebra.org/
https://www.easycalculation.com/
https://www.scilab.org/
https://www.desmos.com/
https://nptel.ac.in/
https://swayam.gov.in/
https://ndl.iitkgp.ac.in/
https://parakh.aicte-india.org/
https://ekumbh.aicte-india.org/
https://learnengg.com/LE/Index
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A) Course Code    : 2400006(T2400006/P2400006/S2400006) 

B) Course Title    : Environmental Education and Sustainable Development 

 (Common for all Programmes) 

C) Pre- requisite Course(s)   :  

D) Rationale                         : 

Every creature depends on nature for their survival. It is therefore, not only essential but also moral 

responsibility of all of us to keep our environment clean & in a good condition. The global environmental 

issues such as clean water and sanitation, affordable & clean energy, sustainable cities & communities, etc. 

are best addresses through sustainable development goals. Environmental education is one of the primary 

activities to spread the concept of sustainability on a broader scope. In India, environmental education is 

considered as mandatory for all segment of education including technical education. Every creature depends 

on nature for their survival. It is therefore, not only essential but also moral responsibility of all of us to keep 

our environment clean & in a good condition. The concept of sustainable development is closely associated 

with environmental education to promote developments. Considering importance of environmental 

education and sustainable development, it became necessary to provide basics of these areas to the 

engineering graduates. The knowledge gained through this course will help the diploma students to take 

engineering decisions aligned to ensure sustainability of environment for next generations through proper 

protection of environment.  
 

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the 

accomplishment of following course outcomes by the learners. For this, the learners are expected to perform 

various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/ 

laboratory/ workshop/ field/ industry.  
 

 After completion of the course, the students will be able to- 
 

CO-1 Explain the importance of ecosystem for the protection of environment  

CO-2 Use relevant air & water pollution control methods to solve pollution related issues 

CO-3 Recognize relevant energy sources required for domestic & industrial application  

CO-4 Analyze the issues of climate change and its impact on sustainability  

CO-5 Apply engineering solutions/methods/legislations to reduce the activities that are harming the 

environment. 

F) Suggested Course Articulation Matrix (CAM): 

 

 
Course 

Outcomes 
(COs) 

Programme 
Outcomes (POs) 

Programme Specific 
Outcomes* 

(PSOs)  

PO-1 
Basic and 
Discipline 
Specific 

Knowledge 

PO-2 
Proble

m 
Analysis 

PO-3 
  Design/ 
Developmen
t of Solutions 

PO-4 
Engineering 

Tools 

PO-5 
Engineering 
Practices for 

Society, 
Sustainability 

and 
Environment 

PO-6 
Project 

Management 

PO-7 
Life Long 
Learning 

PSO- 1 PSO- 2 

CO-1 3 - - - 2 - 2   

CO-2 3 2 2 2 2 - 2   

CO-3 3 - - - 3 - 2   

CO-4 3 3 - 2 2 - 2   

CO-5 3 - 3 3 2 2 2   

Legend: High (3), Medium (2), Low (1) and No mapping (-) 
*  PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is 

optional 
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G) Teaching & Learning Scheme: 

Course 
Code 

 

Course  
Title 

 

Scheme of Study 
(Hours/Week) 

Classroom 
Instruction 

(CI) 

Lab 
Instruction 

(LI) 

Notional 
Hours 

(TW+ SL) 

Total  
Hours 

(CI+LI+TW+SL) 

Total 
 Credits 

(C)   
 L T 

2400006 

Environmental 
Education and 

Sustainable 
Development 

01 - 01 01 03 02 

Legend: 

CI: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case 

method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts) 

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, 

field or other locations using different instructional/Implementation strategies) 

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

 SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

C: Credits = (1 x CI hours) + (0.5 x LI hours) + (0.5 x Notional hours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback 

of teacher to ensure outcome of learning. 

 

H) Assessment Scheme: 

 

C
o
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rs

e
 C

o
d

e
 

 
 
 
 

 
Course Title 

 Assessment Scheme (Marks) 

 

To
ta

l 
M

ar
ks

 (
TA

+
TW

A
+L

A
) Theory Assessment (TA) Term Work & 

Self-Learning 
Assessment (TWA) 

Lab Assessment 
(LA) 

P
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gr
e

ss
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e 
Th

e
o

ry
 

A
ss

e
ss

m
e
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t 

(P
TA

) 

En
d

 T
h

e
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A
ss

e
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e
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t 

(E
TA

) 

 

In
te
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al

 

Ex
te

rn
al

  

P
ro

gr
e

ss
iv

e
 L

ab
 

A
ss

e
ss

m
e

n
t 

(P
LA

) 

En
d

 L
ab

o
ra

to
ry

 

A
ss

e
ss

m
e

n
t 

(E
LA

) 

2400006 

Environmental 
Education and 

Sustainable 
Development 

15 - 10 - 10 15 50 

Legend: 
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes) 
 PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, 

micro projects, industrial visits, self-learning, any other student activities etc. 
Note:  

 ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as 

well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, 
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ 
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of 
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment, 
the internal faculty should prepare checklist & rubrics for these activities.  
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I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and 
session level and their attainment by the students through Classroom Instruction (CI), Laboratory Instruction 
(LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory 
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs) 
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills, 
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be 
integrated appropriately. 

 

J) Theory Session Outcomes (TSOs) and Units: T2400006                   

Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
COs 

Number(s) 
TSO 1a. Differentiate aquatic & terrestrial ecosystem 

TSO 1b. Explain structure of ecosystem    

TSO 1c. Compare food chain & web chain 

TSO 1d. Describe carbon, nitrogen, Sulphur & phosphorus 
cycle 

TSO 1e. Explain causes & effect of global warming 

Unit-1.0 Ecosystem  
 
1.1 Aquatic & Terrestrial ecosystem 

1.2 Structure of ecosystem 

1.3 Food chain & Food web  

1.4 Carbon, Nitrogen, Sulphur & Phosphorous 

Cycle 

1.5 Global warming – Causes & Effects  

CO1 
 
 
 
 
 
 

TSO 2a. Explain environmental pollution & its sources. 

TSO 2b. Assess the causes of water & air pollution in a 
given area 

TSO 2c. Explain the effects of water & air pollution on 
human, plant & animal 

TSO 2d. Take appropriate measures to prevent the 
pollution problems at city /municipal areas  

TSO 2e. Determine the pollution level in the environment 
at different seasons.  

 

Unit-2.0 Air & Water Pollution  
 
2.1 Traditional pollution issues- Air, Water, 

Noise 

2.2 Water pollution 

2.2.1 Sources of water pollution 

2.2.2 Effects of water pollution 

2.2.3 Control of water pollution 

2.2.4 Physical & chemical standard of 

domestic water as per Indian Standard 

2.3 Air pollution 

2.3.1 Sources of air pollution 

2.3.2 Air pollutants 

2.3.3 Effects of air pollution on human, 

plant & animal 

2.3.4 Air monitoring system 

2.3.5 Air pollution control          

CO2 
 
 
 
 
 

TSO 3a. Describe various types renewable sources of 
energy 

TSO 3b. Explain solar energy & methods of harnessing 

TSO 3c. Explain wind energy and its impact on 
environment 

TSO 3d. Explain characteristics of biomass & its digestion 
process 

TSO 3e. Describe new energy sources & their application 

   

Unit-3.0 Sustainability & Renewable Sources 
of Energy 

3.1 Concept of sustainable development  

3.2 Renewable sources of energy for 
sustainable development  

3.3 Solar Energy 

3.3.1 Features of solar thermal & PV 
system 

3.3.2 Solar pond, Solar water heater, Solar 
dryer and Solar stills   

3.4 Wind Energy 

3.4.1 Current status & future prospects of 
wind energy 

CO3 
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Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
COs 

Number(s) 

3.4.2 Wind energy in India- Advantages 
and challenges of harnessing wind energy 

3.4.3 Environmental benefits & limitations 

3.5 Biomass 

3.5.1 Types of Biomass energy sources 

3.5.2 Energy content in Biomass of 
different types 

3.5.3 Biogas production 

3.6 Concept and advantages of hydroponics 
or aquaponics system to demonstrate soil 
less cultivation and integration of fish and 
plant cultivation. 

3.7 Water conservation and sustainable 
development 

3.8 New Energy Sources: Hydrogen energy, 
Ocean energy & Tidal energy 

TSO 4a. Describe impact of climate change on human life 

TSO 4b. Identify the factors contributing to climate 
change 

TSO 4c. Explain sustainable development goals to 
transform the world 

TSO 4d. Develop implementation strategies for action 
plan on climate change  

Unit-4.0 Climate Change and Sustainable 
Development  

 

4.1 Impact of Climate change 

4.2 Factor contributing to climate change  

4.3  Sustainable development Goals (SDGs) 

4.4 Action Plan on Climate Change- India 
 

  CO4 

TSO 5a. Identify the elements of a successful 
management system  

TSO 5b. Explain green building concept & its benefits  

TSO 5c. Apply 5R concept in a given building construction 
project 

TSO 5d. Explain various environment protection laws 

TSO 5e. Explain carbon foot-print & carbon credit 

 

Unit-5.0 Environmental legislation and 
Sustainable Building Practices 

5.1 Environment management system and 
Planning  

5.2 Green Building concept  
5.3 Green and sustainable building materials -

5R concept  
5.4 Environment protection acts, legislation 

and Laws 
5.5 Zero carbon foot-print  building for 

sustainable constriction. 

       CO5 

 
 

Note: One major TSO may require more than one Theory session/Period. 
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K)   Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2400006 

Practical/Lab Session Outcomes (LSOs) 
S. 

No. 
Laboratory Experiment/Practical Titles 

Relevant 
COs 

Number(s) 
LSO 1.1. Use of Air pollutant analyzer to 

determine the air pollution level  

LSO 1.2. Collect air samples for pollution level 
detection  

1. 
 

Determination of air pollutants harming local 
environment  

 

CO2 

LSO 2.1 Use of Water pollutant analyzer to 
determine the water pollution  

LSO 2.2 Collect water samples for pollution level 
detection 

2 Determine the water pollutants harming local 
environment 

CO2 

LSO 3.1 Prepare report on EIA of a given context 
and area. 

LSO 3.2 Collection of stakeholders view on effect 
on environment about a particular 
project/activity. 

3. Carry out the Environmental Impact 
Assessment (EIA) for a given project /activity 
of development  

CO1 
CO3 

LSO 4.1 Predict of possible factors causing effects 
of climate change 

LSO 4.2 Effect of Ice melting on sea water 

4. Assessment of the impact of climate change 
on local environment  
 
 

CO1 
CO4 

LSO 5.1 Elaborate the uses of sustainable building 
materials, the considering 3R  

LSO 5.2 Trace of Carbon foot print due to 
construction of a small building 

5. Demonstration of sustainable building 
materials in lab/workshop  

CO2 
CO5 

LSO 6.1   Set up sample recycling bins in the 
laboratory 

LSO 6.2 Appreciate the importance of recycling 
and environmental benefits 

LSO 6.3 Explain the importance of 3 R 

6. Demonstration of the recycling process for the 
different materials such as paper, plastic etc. 
for waste management 

CO3 
 

LSO 7.1     Explain the process of composting  

LSO 7.2 disseminate the use of composting process 
to near and dear for soil health and 
fertility for generating organic food 

7 Setting up composting bins in the laboratory 
to demonstrate the process of composting 
organic waste 

CO3 

LSO 8.1      Calculate own water footprint for daily 
activities  

LSO 8.2 Explain the importance of reducing water 
consumption and conserve water 
resources. 

8 Calculation of personal water footprint for 
daily water usage for activities like bathing, 
cooking and laundry. 

     CO3 

LSO 9.1 Explore the alternative / renewable 
sources of energy in day to day life 

9. Develop bio mass energy in the laboratory CO3 
CO4 

LSO 10.1 Explore the alternative / renewable 
sources of energy in day to day life 

10. Develop solar model in the laboratory CO3 

LSO 11.1 Explore the alternative / renewable 
sources of energy in day to day life 

11. Develop wind turbine model in the laboratory CO4 
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L)      Suggested Term Work and Self Learning: S2400006 Some sample suggested assignments, micro project and 
other activities are mentioned here for reference. 

a. Assignments: Questions/Problems- Real life problem /Numerical/Exercises to be provided by the course 

teacher in line with the targeted COs. 

 

 

1. Conduct a waste audit in your polytechnic. Categorize waste into different types such as plastic, paper, 

organic. Quantify the amount of each waste. 

b. Micro Projects:  

 Conduct of EIA of a project/activity such as construction of roads in the local area. Prepare a report 

on: 

(a) Environmental issues in your city  
(b) SDGs and environment related acts/laws applicable in your state and in India. 
(c) Current-status & future-prospects of Wind Energy 
(d) New energy sources 

 

 Prepare a model of rain water harvesting system to demonstrate how rainwater can be collected and 

stored for various purposes such as irrigation and toilet flushing. 

 Students may be asked in group to set up a small solar panel to compare the energy output under 

different lighting condition and angles to understand the concept of solar energy and its potential 

applications. 

 
c. Other Activities: 

1. Seminar Topics:  

 Climate change issue and problems  

 Sustainable development- Global practices   

 Factor affecting sustainability in India  
 

2. Visits:  
Visit Pollution control Board of your city. Prepare report of visit with special comments of initiatives taken 
for protecting environment and ensuring sustainable development of the city. 
 
Organize a field trip to a nearby park for the students. Students can be observed different species of the 
plants, animals and insects. They may be asked to prepare report on importance of biodiversity 
conservation. 

 
3. Self-Learning Topics: 

 

 Sustainable Development Goals  

 Climate change. 

 Pollution issues  

 Laws and legislation of environmental protection  
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M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment 
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The 
response/performance of each student in each of these designed activities is to be used to calculate CO 
attainment. 

Legend: 
*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc. 
**: Mentioned under point- (N) 
 #: Mentioned under point-(O) 
Note:  
• The percentage given are approximate 
• In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped 

with total experiments. 
• For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related 

to achievement of each COs. 

 

N) Suggested Specification Table for End Semester Theory Assessment: (Not Applicable) 
  

O)    Suggested Assessment Table for Laboratory (Practical): 

S. 
No. 

Laboratory Practical Titles 
Relevant 

COs 
Number(s) 

PLA/ELA  

Performance Viva-
Voce 
(%) 

PRA* 
(%) 

PDA** 
(%) 

1.  Determine the Air and water pollutants harming local 
environment  

CO1 30 60 10 

2.  Determine the water pollutants harming local environment CO1  40 50 10 

3.  Carry out the Assessment of Environmental Impact (EIA) for a 
given project /activity of development  

CO1 
CO3 

30 60 10 

4.  Assess the impact of climate change on local environment  
 

CO1 
CO4 

30 60 10 

5.  Demonstrate sustainable building materials in lab/workshop  CO2 
CO5 

30 60 10 

6.  Demonstrate the recycling process for the different materials 
such as paper, plastic etc. for waste management 

CO3 50 40 10 

7.  Setting up composting bins in the laboratory to demonstrate 
the process of composting organic waste 

CO3 50 40 10 

8.  Calculation of personal water footprint for daily water usage for 
activities like bathing, cooking and laundry. 

CO3 50 40 10 

 
 
 
 
 

COs 

Course Evaluation Matrix 

Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)# 

Progressive 
Theory 

Assessment 
(PTA) 

Class/Mid 
Sem Test 

End Theory 
Assessment 

(ETA) 

Term Work & Self Learning  
Assessment 

 
Progressive Lab 

Assessment 
(PLA) 

End Laboratory 
Assessment 

(ELA) Assignments Micro 
Projects 

Other 
Activities* 

CO-1 - - 15%  - - 20%  20%  

CO-2 - - 10% 25% - 10% 20% 

CO-3 - - 15% 25% 50% 15% 20% 

CO-4 - - 30% 50% 50% 15% 20% 

CO-5 - - 30% - - 40% 20% 

Total 
Marks 

- - 10 10 05 10 15 

25 
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S. 
No. 

Laboratory Practical Titles 
Relevant 

COs 
Number(s) 

PLA/ELA  

Performance Viva-
Voce 
(%) 

PRA* 
(%) 

PDA** 
(%) 

9.  Develop bio mass energy in the laboratory  CO3 
CO4 

30 60 10 

10.  Develop solar model in the laboratory CO3 30 60 10 

11.  Develop Wind turbine model in the laboratory          CO4 40 50 10 

Legend:  
PRA*: Process Assessment   
PDA**: Product Assessment 

Note: This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be 
prepared by the course teacher for each experiment/practical to assess the student performance. 

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may 

be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved 

Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio 

Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications 

Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video 

Clippings, Use of Open Educational Resources (OER), MOOCs etc. 

Q) List of Major Laboratory Equipment, Tools and Software:  

S. 
No. 

Name of Equipment, 
Tools and Software 

Broad 
Specifications 

Relevant 
Experiment/Practical 

Number 
1. Air analyzer  Air Quality Meter 

Product Type: Measuring Instrument 
Analysis Time: 2 sec to 8-hour 59 min. 59 sec 
Automation Grade: Automatic 

1 

2. Water Analyzer  Multi-Parameter Water Testing Meter Digital LCD Multi-
Function Water Quality Monitor PH/EC/TDS/Salt/S. G/CF/ORP 

2 

3. Sustainable Building 
Materials  

As per availability in the market  2,5  

4. Solar energy Panel – KT  Solar Panel Kit 5 LEDs, 2 ON/Off Switch, Wire, 2 Crocodile Clip 7 

5. Bio mass/energy 
installation -kit  

The Bio-energy Science Kit is a great way to find out how a 
direct ethanol fuel cell works. 

6 

6. Wind power energy -Kit  4M wind turbine kit, to demonstrate power of wind and 
convert it into electricity by building your own turbine. 

8 

7. Ice melting demo kit  Simple bowls of different sizes  -- 
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R) Suggested Learning Resources: 

(a) Books:  

S. 
No. 

Titles Author(s) Publisher and Edition with ISBN 

1. Ecology and Control of the  
Natural Environment  

Izrael, Y.A.  Kluwer Academic Publisher  
eBook ISBN: 978-94-011-3390-6  

2. Renewable Energy Sources 
and Emerging Technologies  

Kothari, D.P. Singal, 
K.C., Ranjan, Rakesh  

PHI Learning, New Delhi, 2009  
ISBN-13 - 978-8120344709  

3. Green Technologies and 
Environmental Sustainability  

Singh, Ritu, Kumar, 
Sanjeev  

Springer International Publishing, 2017  
 eBook ISBN 978-3-319-50654-8  

4. Coping with Natural Hazards: 
Indian Context  

K. S. Valadia  Orient Longman  
ISBN-10: 8125027351  
ISBN-13: 978-8125027355  

5. Introduction to Engineering 
and Environment  

Edward S. Rubin  Mc Graw Hill Publications  
ISBN-10: 0071181857  
ISBN-13: 978-0071181853  

6.  Environmental Science  Subrat Roy  Khanna Book Publishing Co. (P) Ltd.  
ISBN-978: 93-91505-65-3 

 

(b) Online Educational Resources: 

1. http://www1.eere.energy.gov/wind/wind_animation.html 
2. http://www.nrel.gov/learning/re_solar.html 
3. http://www.nrel.gov/learning/re_biomass.html 
4. http://www.mnre.gov.in/schemes/grid-connected/biomass-powercogen/ 
5. http://www.epa.gov/climatestudents/ 
6. http://www.climatecentral.org 
7. http://www.envis.nic.in/ 
8. https://www.overshootday.org/ 
9. http://www.footprintcalculator.org/ 
10. https://www.carbonfootprint.com/calculator.aspx 

 

Note:  Teachers are requested to check the creative commons license status/ financial implications of the suggested, online 

educational recourses before use by the students. 

(c) Others:  

1.  www.nptel.iitm.ac.in  

2. www.khanacademy  
 
 

******
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A) Course Code : 2418107(P2418107/S2418107) 

B) Course Title :  ICT Tools  

    (CE, ME, ME (Auto), FTS, CSE, AIML, MIE, CRE, CHE, FPP, TE, CACDDM, GT) 

C) Pre- requisite Course(s) :  

D) Rationale : 

Besides working in technical environment in their profession, diploma pass outs may also get involved in routine 

office task related to creating business documents, perform data analysis and its graphical representations, 

making presentations. In order to carry-out these works, the students need to learn various desk-top based 

and internet-based software tools such as- office automation applications like word processing, spreadsheets 

and presentation tools. They also need to use these tools for making their project reports and presentations 

during their graduation programme. The objective of this course is to develop the basic competency in 

students for using these office automation tools to accomplish the job.  

 

E) Course Outcomes (Cos): After the completion of the course, teachers are expected to ensure the 

accomplishment of following course outcomes by the learners. For this, the learners are expected to perform 

various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/ 

laboratory/ workshop/ field/ industry. 

 

After completion of the course, the students will be able to-  

 

CO-1 Prepare business document using word processing tool. 

CO-2 Manipulate data and represent it graphically using spreadsheet. 

CO-3 Prepare professional slide-based presentations. 

CO-4 Work effectively with Internet and basic web services 

 

F) Suggested Course Articulation Matrix (CAM): 
 

 

 
Course 

Outcomes 
(COs) 

Programme Outcomes 
(POs) 

Programme 
Specific 

Outcomes* 
(PSOs)  

PO-1 
Basic and 
Discipline 
Specific 

Knowledge 

PO-2 
Problem 
Analysis 

PO-3 
  Design/ 
Development 
of Solutions 

PO-4 
Engineering 

Tools 

PO-5 
Engineering 

Practices for Society, 
Sustainability and 

Environment 

PO-6 
Project 

Management 

PO-7 
Life Long 
Learning 

PSO- 1 PSO- 2 
 

CO-1 1 2 2 2 - 2 -   

CO-2 2 2 2 2 - 1 -   

CO-3 1 2 2 2 - - -   

CO-4 1 2 2 2 3 1 2   

Legend: High (3), Medium (2), Low (1) and No mapping (-) 
*  PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is optional 
 

G) Teaching & Learning Scheme: 

Course 
Code 

 

Course  
Title 

 

Scheme of Study  
(Hours/Week) 

Classroom 
Instruction 

(CI) 

Lab 
Instruction 

(LI) 

Notional 
Hours 

(TW+ SL) 

Total  
Hours 

(CI+LI+TW+SL) 

Total 
 Credits 

(C)   
 L T 

2418107 ICT Tools - - 04 02 06 03 
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Legend: 

CI: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case method, 

Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts) 

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, field or 

other locations using different instructional/Implementation strategies) 

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

 SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

C: Credits = (1 x CI hours) + (0.5 x LI hours) + (0.5 x Notional hours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of 

teacher to ensure outcome of learning. 

 

H) Assessment Scheme: 
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(E
LA

) 

2418107 
ICT 
Tools 

- - 20 30 20 30 100 

Legend: 
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes) 
 PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, micro 

projects, industrial visits, self-learning, any other student activities etc. 
Note:  

 

 ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as well as 

externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, seminar and self-
learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ presentation related to these 
activities will be carried out by external faculty/expert (External Assessment). However, criteria of internal as well as external assessment 
may vary as per the requirement of respective course. For valid and reliable assessment, the internal faculty should prepare checklist & 
rubrics for these activities.   

 

I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and session 

level and their attainment by the students through Classroom Instruction (CI), Laboratory Instruction (LI), Term 

Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory Session 

Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs) upon the 

completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills, Sustainability, 

Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be integrated 

appropriately. 
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J) Theory Session Outcomes (TSOs) and Units: 

Major Theory 
Session Outcomes 
(TSOs) 

Units Relevant 
COs 

Number(s) 

  

_ 

Unit-1.0   
Word Processing 
 

1.0 Word Processing: Overview of Word processor Basics of Font type, size, 
colour, Effects like Bold, italic, underline, Subscript and superscript, Case 
changing options, previewing a document, saving a document, closing a 
document and exiting application. 

1.1 Editing a Document: Navigate through a document,  Scroll through text, 
Insert and delete text, Select text, Undo and redo commands, Use drag and 
drop to move text, Copy, cut and paste, Use the clipboard, Clear formatting, 
Format and align text, Formatting Paragraphs, Line and paragraph spacing, 
using FIND and REPLACE, Setting line spacing, add bullet and numbers in 
lists, add borders and shading, document views, Page settings and margins, 
Spelling and Grammatical checks 

1.2 Changing the Layout of a Document: Adjust page margins, change page 
orientation, Create headers and footers, Set and change indentations, Insert 
and clear tabs. 

1.3 Inserting Elements to Word Documents: Insert and delete a page break, 
Insert page numbers, Insert the date and time, Insert special characters 
(symbols), Insert a picture from a file, Resize and reposition a picture 

1.4 Working with Tables: Insert a table, Convert a table to text, Navigate and 
select text in a table, Resize table cells, Align text in a table, Format a table, 
Insert and delete columns and rows, Borders and shading, Repeat table 
headings on subsequent pages, Merge and split cells.  

1.5 Working with Columned Layouts and Section Breaks: a Columns, Section 
breaks, Creating columns, Newsletter style columns, Changing part of a 
document layout or formatting, Remove section break, Add columns to 
remainder of a document, Column widths, Adjust column spacing, Insert 
manual column breaks. 

CO-1 

 
_ 

Unit-2.0 Spreadsheets 
 

2.1 Working with Spreadsheets: Overview of workbook and worksheet, Create 
Worksheet Entering data, Save, Copy Worksheet, Delete Worksheet, Close 
and open Workbook. 

2.2 Editing Worksheet: Insert data, adjust row height and column width, delete, 
move data, insert new rows and columns, Copy and Paste content, Find and 
Replace, Spell Check, sheet view Zoom In-Out, insert Special Symbols, Insert 
Comments, Add Text Box, Undo-redo Changes, - Freeze Panes, 
hiding/unhiding rows and columns. 

2.3 Formatting Cells and sheet:  Setting Cell Type, Setting Fonts, Text options, 
Rotate Cells, Setting Colors, Text Alignments, Merge and Wrap, apply 
Borders and Shades, Sheet Options, Adjust Margins, Page Orientation, insert 
Header and Footer, Insert Page Breaks, Set Background.  

2.4 Working with Formula: Creating Formula, absolute and relative cell 
references, Copying and pasting Formula, Common spreadsheet Functions 
such as sum, average, min, max, date, In, And, or, mathematical  

CO-2 

http://www.tutorialspoint.com/excel/excel_move_around.htm
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Major Theory 
Session Outcomes 
(TSOs) 

Units Relevant 
COs 

Number(s) 
funct ions such as sqrt, power, statistical functions, applying conditions 
using IF. 

2.5 Working with Charts: Introduction to charts, overview of different types of 
charts, Bar, Pie, Line charts, creating and editing charts. Using different chart 
options: chart title, axis title, legend, data labels, Axes, grid lines, moving 
chart in a separate sheet. 

2.6 Advanced Operations: Applying Conditional Formatting, Data Filtering, Data 
Sorting, Using Ranges, Data Validation, Adding Graphics, Printing 
Worksheets, print area, margins, header, footer and other page setup 
options. 

 
_ 

Unit-3.0 Presentation Tool 
 

3.1 Creating a Presentation: Outline of an effective presentation, Identify the 
elements of the User Interface, starting a New Presentation Files, creating a 
Basic Presentation, working with textboxes, Apply Character Formats, 
Format Paragraphs, view a Presentation, saving work, creating new Slides, 
changing a slide Layout, applying a theme, Changing Colours, fonts and 
effects, apply custom Colour and font theme, changing the background, 
Arrange Slide sequence, 

3.2 Inserting Media elements: Adding and Modifying Graphical Objects to a 
Presentation - Insert Images into a Presentation, insert audio clips, 
video/animation, Add Shapes, Add Visual Styles to Text in a Presentation, 
Edit Graphical Objects on a Slide, Format Graphical Objects on a Slide, Group 
Graphical Objects on a Slide, Apply an Animation Effect to a Graphical 
Object, Add Transitions, Add Speaker Notes, Print a Presentation. 

3.3 Working with Tables:  Insert a Table in a Slide, Format Tables, and Import 
Tables from Other Office Applications. 

3.4 Working with Charts: Insert Charts in a Slide, modify a Chart, Import Charts 
from Other Office Applications. 

 

CO-3 

 
_ 

Unit-4.0 Basics of Internet 
 
4.1 World Wide Web: Introduction, Internet, Intranet, URL, web servers, basic 

settings of web browsers- history, extension, default page, default search 
engine, privacy and security, creating and retrieving bookmarks, use search 
engines effectively for searching the content.  

4.2 Web Services: Cloud- software as service (SAS), Google docs, slides, sheets, 
Form, Web Sites, web pages, e-Mail, Chat, Video Conferencing, e-learning, 
e-shopping, e-Reservation, e-Groups, Social Networking 

CO-4 

Note: One major TSO may require more than one Theory session/Period. 
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K) Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2418107 

 
Practical/Lab Session Outcomes (LSOs) 

S. 
No. 

 
Laboratory Experiment/Practical Titles 

Relevant 
Cos 

Number(s) 

LSO 1.1. Perform fundamental word processing 
operations to create a document 

 a) Create, edit and save document: apply 

formatting features on the text – line, 

paragraph 
b) Use bullets, numbering, page formatting, 

header, footer, margin, layout 

CO-1 
 

1.  

LSO 2.1. Work with images/shapes in a document 2.  Insert and edit images and shapes, resizing, 
cropping, colour, background, group/ungroup  

CO-1 

LSO 3.1. Organize data in tabular form in a 
document  

3.  Insert table and apply various table formatting 
features on it.  

CO-1 

LSO 4.1. Perform Document proofing operations in a 
document 

4.  Review features such as Spelling, grammar, 
Thesaurus, translate, language, word count, 
comments 

CO-1 

LSO 5.1. Organize and print Document  5.   Apply page layout features 
i. Print layout, web layout, show ruler, 

gridline, page zoom, split 
ii. Themes, page background, paragraph, page 

setup 
iii. Create multicolumn page  
iv. Use different options to print the 

documents 

CO-1 

LSO 6.1. Create batch of documents with tailored 
variable information using mail merge 

6.  Use mail merge operation with options. 
 

 

 

CO-1 

Spreadsheets 
 

LSO 7.1. Create a worksheet  
LSO 7.2. Format sheet/cell 

7.  Create, open and edit worksheet  
i. Enter data and format it, adjust row height 

and column width 
ii. Insert and delete cells, rows and columns.  

iii. Apply Format cell, wrap text, number 
format, orientation feature on cell. 

CO-2 

LSO 8.1. Perform fundamental calculation 
operations in a worksheet 

8.  Insert formulas, absolute and relative cell 
reference, “IF” conditions, built-in functions and 
named ranges in worksheet. 

CO-2 

LSO 9.1. Filter the given data set 
LSO 9.2. Validate data based on criteria 
LSO 9.3. Sort the data in given order 

9.  Apply conditional formatting, data Sorting, Data 
Filter and Data Validation features. 

CO-2 

LSO 10.1. Create various types of charts to represent 
data in graphical form  

10.  Create different charts, apply various chart 
options. 

CO-2 

LSO 11.1. Print worksheet as per given layout 11.  Apply Page setup and print options on 
worksheet to print the worksheet. 

CO-2 

Presentation Tools 

LSO 12.1. Create electronic slide show containing 
text, image, shape, table, charts objects 

12.  Create slide presentation 
i. Apply design themes to the given 

presentation  
ii. Add new slides and insert text, 

pictures/images, shapes 
iii. Add tables and charts in the slides 

CO-3 
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Practical/Lab Session Outcomes (LSOs) 

S. 
No. 

 
Laboratory Experiment/Practical Titles 

Relevant 
Cos 

Number(s) 

LSO 13.1. Run slide presentation in different modes 
LSO 13.2. Print slide presentation  

13.  i. Run slide presentation in customize 
form/modes 

ii. Print slide presentation as sheet, handouts 
using various print options 

CO-3 

LSO 14.1. Apply given animation effects to the text 
and slides. 

14.  Apply different animation effects to the text 
and slides with given options. 

CO-3 

LSO 15.1. Add audio and video files in the 
presentation 

15.  Add some sample audio and video files in the 
presentation and format the same with various 
options available. 

CO-3 

Internet Basics 

LSO 16.1. Configure internet and browser setting 16.  a) Configure Internet connection 
b) Configure browser settings and use 

browsers 

CO-4 

LSO 17.1. Use different internet services 17.  a) Use internet for different web services, 
such as, chat, email, video conferencing, 
etc. 

CO-4 

LSO 18.1. Work with Google Doc 18.  Work with Google Doc for creating collaborative 
documents on cloud 

CO-4 

LSO 19.1. Work with google sheet 19.  Work with google sheet for creating 
collaborative spreadsheets on cloud 

CO-4 

LSO 20.1. Work with google slides 20.  Work with google slides for creating 
collaborative slide presentation on cloud 

CO-4 

LSO 21.1. Create google form 21.  a) Create google form for a sample survey  
b) Through google forms collect user’s 

response, download it in csv format,  
analyze it and represent data/trend 
through graphs and present it. 

CO-4, CO3 

 

L) Suggested Term Work and Self Learning: S2418107 Some sample suggested assignments, micro project and other 
activities are mentioned here for reference. 

 

a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line 

with the targeted COs. 

 

b. Micro Projects: 
 

i. Word documents: prepare documents such as Time Table, Application, Notes, Reports. (Subject teacher shall 

assign a document to be prepared by each student) 

ii. Slide Presentations: Prepare slides with all Presentation features such as: content presentation, presentation 

about department, presentation of reports. (Subject teacher shall assign a presentation to be prepared by 

each student). 

iii. Spreadsheets: Prepare statements such as Pay bills, tax statement, student’s assessment record using 

spreadsheet- perform statistical analysis, sorting and filtering operations, represent data through various 

types of charts. (Teacher shall assign a spreadsheet to be prepared by each student). 

 
c. Other Activities: --- 
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M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment 
strategy and its weightage in theory, laboratory and sessional work for ensuring CO attainment. The 
response/performance of each student in each of these designed activities is to be used to calculate CO 
attainment. 

 
 
 
 
 

COs 

Course Evaluation Matrix 

Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)# 

Progressive 
Theory 

Assessment 
(PTA) 

Class/Mid 
Sem Test 

End Theory 
Assessment 

(ETA) 

Term Work & Self Learning 
Assessment 

 

Progressive Lab 
Assessment 

(PLA) 

 

End Laboratory 
Assessment 

(ELA) Assignments Micro 
Projects 

Other Activities* 

CO-1 - - 15% - - 20% 20% 

CO-2 - - 10% 25% - 10% 20% 

CO-3 - - 15% 25% 33% 15% 20% 

CO-4 - - 30% 25% 33% 15% 20% 

CO-5 - - 30% 25% 34% 40% 20% 

Total 
Marks 

- - 20 20 10 20 30 

50 
Legend: 
*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc. 
**: Mentioned under point- (N) 
 #: Mentioned under point-(O) 
Note:  
• The percentage given are approximate 
• In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped with total 

experiments. 
• For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related to 

achievement of each COs. 

 

N) Suggested Specification Table for End Semester Theory Assessment: (Not Applicable) 
 
 
 

O) Suggested Assessment Table for Laboratory (Practical): 

 

S. 
No. 

 

Laboratory Practical Titles 
Relevant 

COs 
Number(s) 

PLA/ELA 
Performance Viva- 

Voce 
(%) 

PRA * 
(%) 

PDA **  
(%) 

1.  a) Create, edit and save document: apply formatting features on 

the text - line, paragraph 
b) Use bullets, numbering, page formatting, header, footer, 

margin, layout 

CO-1 60 30 10 

2.  Insert and edit images and shapes, resizing, cropping, colour, 
background, group/ungroup  

CO-1 60 30 10 

3.  Insert table and apply various table formatting features on it.  CO-1 60 30 10 

4.  Review features such as Spelling, grammar, Thesaurus, translate, 
language, word count, comments 

CO-1 70 20 10 

5.   Apply page layout features 
i. Print layout, web layout, show ruler, gridline, page zoom, 

split 
ii. Themes, page background, paragraph, page setup 

iii. Create multicolumn page  
iv. Use different options to print the documents 

CO-1 60 30 10 

6.  Use mail merge operation with options. CO-1 60 30 10 
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S. 
No. 

 

Laboratory Practical Titles 
Relevant 

COs 
Number(s) 

PLA/ELA 

Performance Viva- 
Voce 
(%) 

PRA * 
(%) 

PDA **  
(%) 

7.  Create, open and edit worksheet  
i. Enter data and format it, adjust row height and column 

width 
ii. Insert and delete cells, rows and columns.  

iii. Apply Format cell, wrap text, number format, orientation 
feature on cell. 

CO-2 60 30 10 

8.  Insert formulas, absolute and relative cell reference, “IF” 
conditions, built-in functions and named ranges in worksheet. 

CO-2 60 30 10 

9.  Apply conditional formatting, data Sorting, Data Filter and Data 
Validation features. 

CO-2 60 30 10 

10.  Create different charts, apply various chart options. CO-2 30 60 10 

11.  Apply Page setup and print options on worksheet to print the 
worksheet. 

CO-2 30 60 10 

12.  Create slide presentation 
i. Apply design themes to the given presentation  
ii. Add new slides and insert text, pictures/images, shapes 

iii. Add tables and charts in the slides 

CO-3 40 50 10 

13.  i. Run slide presentation in customize form/modes 
ii. Print slide presentation as sheet, handouts using various 

print options 

CO-3 30 60 10 

14.  Apply different animation effects to the text and slides with given 
options. 

CO-3 60 30 10 

15.  Add some sample audio and video files in the presentation and 
format the same with various options available. 

CO-3 60 30 10 

16.  a) Configure Internet connection 
b) Configure browser settings and use browsers 

CO-4 70 20 10 

17.  Use internet for different web services, such as, chat, email, 
video conferencing, etc. 

CO-4 70 20 10 

18.  Work with Google Doc for creating collaborative documents on 
cloud 

CO-4 60 30 10 

19.  Work with google sheet for creating collaborative spreadsheets 
on cloud 

CO-4 60 30 10 

20.  Work with google slides for creating collaborative slide 
presentation on cloud 

CO-4 60 30 10 

21.  i. Create google form for a sample survey  
ii. Through google forms collect user’s response, analyze it and 

represent data/trend through graphs and present it. 

CO-4, CO-3 60 30 10 

Legend:  
PRA*: Process Assessment   
PDA**: Product Assessment 

Note: This table can be used for both end semester as well as progressive assessment of practical. Rubrics need to be 
prepared by the course teacher for each experiment/practical to assess the student performance. 

 

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may 

be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved 

Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Portfolio Based 

Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field, Information and Communications 

Technology (ICT) Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Sessions, Video 

Clippings, Use of Open Educational Resources (OER), MOOCs etc. 
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Q) List of Major Laboratory Equipment, Tools and Software: 
 

S. 
No. 

Name of Equipment, 
Tools and Software 

Broad Specifications Relevant 
Experiment/Practical 

Number 
1. Computer system with 

internet connection 
 

(Any computer system with basic configuration) All 

2. Office application        Such as- Microsoft Office 365/ Microsoft Office 2019 or 

latest       

All 

 
 

R) Suggested Learning Resources: 

(a)  Books: 

S. 
No. 

Titles Author(s) Publisher and Edition with ISBN 

1.  Microsoft Office 2019 For 
Dummies Paperback – 1 January 2018 

Wallace Wang  Wiley (1 January 2018), 
 ISBN-10:  8126578556 
ISBN-13:  978-8126578559 

2.  Office 2019 In Easy Steps    Michael Price  BPB Publications; First edition (1 January 2019) 
ISBN-10:  938851114X 
ISBN-13:  978-9388511148 

3. MS OFFICE 2016 ADVANCED LEVEL 
Basic Computer Concept In Hindi A 
Complete Book For MS OFFICE 2016 IN 
Hindi Language 

Rakesh Sangwan ASCENT PRIME PUBLICATION; 2022nd edition 
(1 January 2021) 

  
(b) Online Educational Resources: 

 
1. Gain essential skills in Office 2019 and 365: (https://edu.gcfglobal.org/en/topics/office/) 
2. Microsoft 365 basics video training: (https://support.microsoft.com/en-us/office/microsoft-

365-basics-video-training-396b8d9e-e118-42d0-8a0d-87d1f2f055fb) 

 
Note:  Teachers are requested to check the creative commons license status/ financial implications of the suggested, online educational 

recourses before use by the students. 

  
 

******

https://www.amazon.in/Michael-Price/e/B001KD7QWQ/ref=dp_byline_cont_book_1
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A) Course Code    : 2400107(T2400107) 

B) Course Title    : Professional Ethics  
        (CE, CSE, ELX, ELX (R), FTS, ME, AIML, MIE, CHE, CRE, FPP, GT, EE, AE, CACDDM) 

C) Pre- requisite Course(s)   : General awareness about moral values and different workplaces 

D) Rationale                         : 

One of the programme outcomes of the diploma course incorporates ethical practices in application of 

appropriate technology in context of society, sustainability, environment. It is of great importance to 

distinguish between the terms values and ethics. Ethics are norms of behaviour that are set by authorities at 

workplace. The persons belonging to that workplace are expected to follow the norms. Ethical behaviour at 

workplace affects the person’s relation to people, creates a positive impact on business processes and 

environment. It is very important that a person has not only understanding of ethical behavior but also the 

responsibility to set ethical practices in own area of work.  

While values are personal preferences or choices, they may sometimes contradict with ethics at his workplace.  

The values of a person affect behavior and his decision making.   

This course is meant to sensitize the student to ethics in profession and motivate them to demonstrate ethical 

behavior in day to day activities and be aware of ethics in profession. 

 

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the 
accomplishment of following course outcomes by the learners. For this, the learners are expected to perform 
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in classroom/ 
laboratory/ workshop/ field/ industry.  

 
 After completion of the course, the students will be able to- 
 

CO-1 Demonstrate good values and ethics in the day to day activities and at workplace. 

CO-2 Identify a set of values and ethics related to fair professional practice. 

F) Suggested Course Articulation Matrix (CAM): 

 
 

Course 
Outcomes 

(Cos) 

Programme 
Outcomes (Pos) 

Programme Specific 
Outcomes* 

(PSOs)  

PO-1 
Basic and 
Discipline 
Specific 

Knowledge 

PO-2 
Proble

m 
Analysis 

PO-3 
  Design/ 
Developmen
t of Solutions 

PO-4 
Engineering 

Tools 

PO-5 
Engineering 
Practices for 

Society, 
Sustainability 

and 
Environment 

PO-6 
Project 

Management 

PO-7 
Life Long 
Learning 

PSO- 1 PSO- 2 

CO-1 3 3 3 3 3 3 3   

CO-2 3 3 3 3 3 3 3   
Legend: High (3), Medium (2), Low (1) and No mapping (-) 
*  PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is 

optional 
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G) Teaching & Learning Scheme: 

 

Course Code 

Course  
Title 

 

Scheme of Study 
(Hours/Week) 

Classroom Instruction 
(CI) 

Notional Hours 
(TW/ Activities+ 

SL) 

Total  
Hours  

(CI+TW/ 
Activities) 

Total 
 Credits 

(C)   
 

L T 

2400006 
Professional 

Ethics 
01 - - 01 01 

Legend: 

CI: Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture (L), Tutorial (T), Case 

method, Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts) 

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, 

field or other locations using different instructional/Implementation strategies)  

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

 SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc.  

C: Credits = (1 x CI hours) + (0.5 x LI hours) + (0.5 x Notional hours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback 

of teacher to ensure outcome of learning. 

 

H) Assessment Scheme: 

 

C
o

u
rs

e
 C

o
d

e
 

 
 
 
 
 

Course Title 

 Assessment Scheme (Marks) 

 

To
ta

l 
M

ar
ks

 (
TA

+
TW

A
+L

A
) Theory Assessment (TA) Term Work & 

Self-Learning 
Assessment (TWA) 

Lab Assessment 
(LA) 

P
ro

gr
e

ss
iv

e 
Th

e
o

ry
 

A
ss

e
ss

m
e

n
t 

(P
TA

) 

En
d

 T
h

e
o

ry
 

A
ss

e
ss

m
e

n
t 

(E
TA

) 

 

In
te

rn
al

 

Ex
te

rn
al

  

P
ro

gr
e

ss
iv

e
 L

ab
 

A
ss

e
ss

m
e

n
t 

(P
LA

) 

En
d

 L
ab

o
ra

to
ry

 

A
ss

e
ss

m
e

n
t 

(E
LA

) 

2400006 
Professional 

Ethics 
25 - - - - - 25 

Legend: 
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes) 
 PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, 

micro projects, industrial visits, self-learning, any other student activities etc. 
Note:  

 ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as 

well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, 
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ 
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of 
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment, 
the internal faculty should prepare checklist & rubrics for these activities.  

 
 

I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and 
session level and their attainment by the students through Classroom Instruction (CI), Laboratory Instruction 
(LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory 
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs) 
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills, 
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be 
integrated appropriately. 
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I) Theory Session Outcomes (TSOs) and Units: T2400107                   

Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
COs 

Number(s) 
TSO 1a. Define concepts-values and ethics and 

attitude, development of attitudes 

TSO 1b. Identify situations depicting values such as 
humanity, honesty, punctuality, respect, 
peace, empathy 

TSO 1c. Identify situations depicting ethics, healthy 
competition, integrity, truthfulness,   

 

Unit-1.0 Values and Ethics in Day to Day Life 
 
1.1. Values- Definition and examples, Ethics- 

definition and examples, Concept of attitude 
and development of attitude 

1.2. Importance of values and ethics in day to day 
activities and at workplace- 
Ethical ways of communication, environmental 
considerations in engineering processes, Basic 
concept of Carbon footprint, ethics at 
workplace 

1.3. Examples of situations depicting values- based 
decisions and ethical behavior in day to Day life 

CO1 
 
 
 
 
 
 

TSO 2a. Identify the relevance of profession to 
society and environment  

TSO 2b. Identify the need of values and ethics in 
profession related activities  

TSO 2c. Identify Ethical conflicts  

Unit-2.0 Values and Ethics in Profession 
 
2.1 Relevance of profession to society 
2.2 ethical principles such as respecting others and 

ourselves, respecting the rights of others, 
keeping promises, avoiding unnecessary 
problems to others, avoiding cheating and 
dishonesty, showing gratitude towards others 
and encouraging them to work 

2.3 Identification of activities and related ethical 
and unethical behavior for  professional 
activities in their area of work 

2.4 Examples of situations depicting values- based 
decisions and ethical behavior 
 

CO1, CO2 
 
 
 
 
 

Note: One major TSO may require more than one Theory session/Period. 

J)      Suggested Activities and Self-Learning:  Reading books related to values and ethics/Epics/ Daily news and 
discussions in group 

a. Assignments: Preparation for group discussion, panel discussion, role play, case study, seminar, skits 

 

b. Micro Projects: Skits development and performance, poster making,  

 

c. Activities: Role Play, Case studies, Debates, Group Discussion, 

  

d.  Suggested Seminar/ Debates on Topics such as:  

i. charters of professions 
ii. Importance of Values and ethics in identified profession 

iii. Issues of ethical conflicts- Professional rivalry,  
iv. Identified issues from Chanakya Neeti 
v. Ethics in scriptures such as Kabir ke Dohe etc. 

vi. Lessons on ethics from religious scriptures  
vii. Issued based on Happenings reported in Daily news 
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K) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may 
be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved 
Lecture, Case Method, Group Discussion, seminar, Role Play, Live Demonstrations in Classrooms, Lab, Expert 
Session, Video Clippings, Use of Open Educational Resources (OER), MOOCs etc. 

L) List of Major Laboratory Equipment, Tools and Software: (Not Applicable) 

M) Suggested Learning Resources: 

(a) Books:  

S. 
No. 

Titles Author(s) Publisher and Edition with 
ISBN 

1. Professional Ethics and Human Values  
 

D. R. Kiran  McGraw-Hill Education Pvt. 
Ltd. 2007 
ISBN: 9780070633872 

2. A Textbook On Professional Ethics And 

Human Values  

 
Dr. R S Naagarazan 
 

New Age International (P) Ltd., 
Publishers, 2017 
ISBN: 9789386173768 

3. Ethics, Integrity and Aptitude – Hindi 
(Paperback) 

(एमिक्स, सत्यमनष्ठा एवं अमभवतृ्ति)   

P.D Sharma Rawat Publications, 2019 
ISBN: 978-8131609941 
 

4 Chanakya - Niti (Sutra Sahit) (Hindi) Chanakya Maple Press. 2014 
ISBN 978-9350335529 

 

(b) Online Educational Resources: 

1. Free Ethics & Compliance Toolkit - Ethics and Compliance Initiative 

(https://www.ethics.org/resources/free-toolkit 

2.  Free & open source tools for ethics practitioners (https://www.cityethics.org/harvard-lab)  

3. Microsoft Word - KPTI XII - Indian Ethics 03-05-13 

(https://cbseacademic.nic.in/web_material/doc/ktpi/30_KPTI%20XII%20-

%20Indian%20Ethics_old.pdfcbseacademic.nic.in) 

4. Knowledge Traditions & Practices of India (cbseacademic.nic.in) 

(ps://cbseacademic.nic.in/web_material/Circulars/2012/68_KTPI/Module_5.pdf) 
 

 (c) Others: - 

 
 
 
 
 
 
 
 
                                                                                  *******   

 

 

 

 

https://cbseacademic.nic.in/web_material/doc/ktpi/30_KPTI%20XII%20-%20Indian%20Ethics_old.pdfcbseacademic.nic.in
https://cbseacademic.nic.in/web_material/doc/ktpi/30_KPTI%20XII%20-%20Indian%20Ethics_old.pdfcbseacademic.nic.in
https://cbseacademic.nic.in/web_material/Circulars/2012/68_KTPI/Module_5.pdf
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A) Course Code    : 2400207(T2400207) 

B) Course Title    : Indian Constitution (Common for all Programmes) 

C) Pre- requisite Course(s)   : 

D) Rationale               : 

This course will focus on the basic structure and operative dimensions of Indian Constitution. It will explore 

various aspects of the Indian political and legal system from a historical perspective highlighting the various 

events that led to the making of the Indian Constitution. The Constitution of India is the supreme law of India. 

The document lays down the framework demarcating the fundamental political code, structure, procedures, 

powers, and sets out fundamental rights, directive principles, and the duties of citizens. The course on 

constitution of India highlights key features of Indian Constitution that makes the students a responsible 

citizen. In this online course, we shall make an effort to understand the history of our constitution, the 

Constituent Assembly, the drafting of the constitution, the preamble of the constitution that defines the 

destination that we want to reach through our constitution, the fundamental right constitution guarantees 

through the great rights revolution, the relationship between fundamental rights and fundamental duties, the 

futurist goals of the constitution as incorporated in directive principles and the relationship between 

fundamental rights and directive principles. 

 

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the 
accomplishment of following course out comes by the learners. For this, the learners are expected to perform 
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in 
classroom/laboratory/workshop/field/ industry. 

 
 After completion of the course, the students will be able to- 
 

CO-1 Enumerate salient features and characteristics of the constitution of India. 

CO-2 Follow fundamental rights and duties as responsible citizen and engineer of the country. 

CO-3 Analyze major constitutional amendments in the constitution. 

F) Suggested Course Articulation Matrix (CAM): 

 

 
Course 

Outcomes 
(COs) 

Programme 
Outcomes (POs) 

Programme Specific 
Outcomes* 

(PSOs) 

PO-1 
Basic and 
Discipline 
Specific 

Knowledge 

PO-2 
Proble

m 
Analysis 

PO-3 
Design/Deve
lopment of 
Solutions 

PO-4 
Engineering 

Tools 

PO-5 
Engineering 
Practices for 

Society, 
Sustainability 

and 
Environment 

PO-6 
Project 

Management 

PO-7 
Life Long 
Learning 

PSO-1 PSO-2 

CO-1 1 - - - 2 - -   

CO-2 1 - - - 2 - -   

CO-3 1 2 - - 2 - 1   

Legend: High (3), Medium (2), Low (1) and No mapping (-) 
*  PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is 

optional 
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G) Teaching & Learning Scheme: 

Course 
Code 

 

Course  
Title 

 

Scheme of Study 
(Hours/Week) 

Classroom 
Instruction 

(CI) 

Lab 
Instruction 

(LI) 

Notional 
Hours 

(TW+ SL) 

Total  
Hours 

(CI+LI+TW+SL) 

Total 
 Credits 

(C)   
 L T 

2400207 
Indian 

Constitution 
01 - - - 01 01 

Legend: 

CI:   Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture(L), Tutorial(T), Case method, 

Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts) 

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, 

field or other locations using different instructional/Implementation strategies) 

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc. 

C: Credits= (1 x CI hours) + (0.5 x LI hours) + (0.5 x Notional hours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of 

teacher to ensure outcome of learning. 

 

H) Assessment Scheme: 

 

C
o

u
rs

e
 C

o
d

e
 

 
 
 
 

 
Course Title 

 Assessment Scheme (Marks) 

 

To
ta

l 
M

ar
ks

 (
TA

+
TW

A
+L

A
) Theory Assessment 

(TA) 
Term Work & 

Self-Learning 
Assessment (TWA) 

Lab Assessment 
(LA) 

P
ro

gr
e

ss
iv

e 
Th

e
o

ry
 

A
ss

e
ss

m
e

n
t 

(P
TA

) 

En
d

 T
h

e
o

ry
 

A
ss

e
ss

m
e

n
t 

(E
TA

) 

 

In
te

rn
al

 

Ex
te

rn
al

  

P
ro

gr
e

ss
iv

e
 L

ab
 

A
ss

e
ss

m
e

n
t 

(P
LA

) 

En
d

 L
ab

o
ra

to
ry

 

A
ss

e
ss

m
e

n
t 

(E
LA

) 

2400207 Indian Constitution 25 - 25 - - - 50 

Legend: 
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes) 
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, micro 

projects, industrial visits, self-learning, any other student activities etc. 
Note:  

 ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as 

well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, 
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ 
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of 
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment, 
the internal faculty should prepare checklist & rubrics for these activities.   
 

I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level and 
session level and their attainment by the students through Classroom Instruction (CI), Laboratory Instruction 
(LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the attainment of Theory 
Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of Course Outcomes (COs) 
upon the completion of the course. While curriculum detailing, NEP 2020 related reforms like Green skills, 
Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge System (IKS) and others must be 
integrated appropriately. 
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J) Theory Session Outcomes (TSOs) and Units: T2400207      

Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
COs 

Number(s) 
TSO 1a. Explain the meaning of preamble of 

the constitution. 
TSO 1b. List the salient features of 

constitution. 
TSO 1c. List the characteristics of 

constitution. 
 

Unit-1.0 Constitution and Preamble 

1.1 Meaning of the constitution of India. 

1.2 Historical perspective of the Constitution of 

India. 

1.3 Salient features and characteristics of the 

Constitution of India. 

1.4 Preamble to the Constitution of India. 

CO1 

TSO 2a. Enlist the fundamental rights. 
TSO 2b. Identify fundamental duties in 

general and in particular with 
engineering field. 

TSO 2c.  identify situations where directive 
principles prevail over fundamental 
rights. 

Unit-2.0 Fundamental Rights and Directive 
Principles 

2.1 Fundamental Rights under Part-III. 

2.2 Fundamental duties and their significance. 

2.3 Relevance of Directive Principles of State Policy 

under part-IV. 

CO2 
 
 
 
 
 

TSO 3a. Enlist the constitutional 
amendments. 

TSO 3b. Analyze the purposes of various 
amendments. 

Unit-3.0 Governance and Amendments 

3.1 Amendment of the Constitutional Powers and 
Procedure 

3.2 Major Constitutional Amendment procedure - 
42nd, 44th, 74th, 76th, 86th and 91st 

CO3 

Note: One major TSO may require more than one Theory session/Period. 
 
K)   Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: (Not Applicable) 

L)      Suggested Term Work and Self Learning: Some sample suggested assignments, micro project and other 
activities are mentioned here for reference. 

a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line with 

the targeted COs. 

 
b. Micro Projects:  

1. Role of Media in Spreading Awareness regarding Fundamental Rights  
2. Analysis of Situations where directive principle of State policy has prevailed over Fundamental rights 
3. Analyze 42nd and 97th Amendment of Indian Constitution 

 
c. Other Activities: 

1. Seminar Topics:  

 Democracy and Political Participation in India 

 Situations where directive principles prevail over fundamental rights. 
 

2. Visits: 

 Arrange Mock Parliament. 
3. Design games and simulation on emergencies declared in last thirty years. 
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4. Group discussions on current print articles. 

 Adoption of Article 365 in India. 

 Need of amendments in the constitution. 
 

5. Prepare collage/posters on current constitutional issues. 

 Emergencies declared in India 

 Seven fundamental rights  
 

6. Cases: Suggestive cases for usage in teaching: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Self-Learning Topics: 

 Parts of the constitution and a brief discussion of each part. 

 Right to education. 

 Right to equality. 

M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment 
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The 
response/performance of each student in each of these designed activities is to be used to calculate CO 
attainment. 

Case Relevance 
A.K. Gopalan Case (1950) 

 
SC contented that there was no violation of Fundamental 
Rights enshrined in Articles 13, 19, 21 and 22 under the provisions of the 
Preventive Detention Act, if the detention was as per the procedure 
established by law. Here, the SC took a narrow view of Article 21. 

Shankari Prasad Case 
(1951) 

This case dealt with the amend ability of Fundamental Rights (the First 
Amendment’s validity was challenged). The SC contended that the 
Parliament’s power to amend under Article 368 also includes the power 
to amend the Fundamental Rights guaranteed in Part III of the 
Constitution. 

Minerva Mills case (1980) This case again strengthens the Basic Structure doctrine. The judgement 
struck down 2 changes made to the Constitution by the 42nd 
Amendment Act 1976, declaring them to violate the basic structure. The 
judgement makes it clear that the Constitution, and not the Parliament is 
supreme. 

Maneka Gandhi 

case (1978) 

A main issue in this case was whether the right to go abroad is a part of 

the Right to Personal Liberty under Article 21. The SC held that it is 

included in the Right to Personal Liberty. The SC also ruled that the mere 

existence of an enabling law was not enough to restrain personal liberty. 

Such a law must also be “just, fair and reasonable.” 

 
 
 
 
 

COs 

Course Evaluation Matrix 

Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)# 

Progressive 
Theory 

Assessment 
(PTA) 

Class/Mid 
Sem Test 

End Theory 
Assessment 

(ETA) 

Term Work & Self Learning  
Assessment 

 
Progressive Lab 

Assessment 
(PLA) 

End Laboratory 
Assessment 

(ELA) Assignments Micro 
Projects 

Other 
Activities* 

CO-1 30%  - 30%  - - - - 

CO-2 40% - 40% 50% 50% - - 

CO-3 30%  30% 50% 50%   

Total 
Marks 

25 - 5 10 10 - - 

25 

https://byjus.com/free-ias-prep/fundamental-rights/
https://byjus.com/free-ias-prep/fundamental-rights/
https://byjus.com/free-ias-prep/42nd-amendment-act/
https://byjus.com/free-ias-prep/42nd-amendment-act/
https://byjus.com/free-ias-prep/maneka-gandhi-case-1978-sc-judgements/
https://byjus.com/free-ias-prep/maneka-gandhi-case-1978-sc-judgements/
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Legend: 
*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc. 
**: Mentioned under point- (N) 
 #: Mentioned under point-(O) 
Note:  
• The percentage given are approximate 
• In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped 

with total experiments. 
• For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related 

to achievement of each COs. 

N) Suggested Specification Table for End Semester Theory Assessment: (Not Applicable) 
O) Suggested AssessmentTable for Laboratory (Practical): (Not Applicable) 

P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may 
be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved 
Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio 
Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications 
Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video 
Clippings, Use of Open Educational Resources (OER), MOOCs etc. 

Q) List of Major Laboratory Equipment, Tools and Software: (Not Applicable) 

R) Suggested Learning Resources: 

(a) Books:  

S. 
No. 

Titles Author(s) Publisher and Edition with ISBN 

1. The Constitution of India P.M. Bakshi Universal Law Publishing, New Delhi 15th edition, 2018, 
ISBN: 9386515105 

2. Introduction to Indian 

Constitution  

D.D. Basu Lexis Nexis Publisher, New Delhi, 2015, 
ISBN:935143446X 

3. Introduction to Constitution of 
India 

B. K. Sharma PHI, New Delhi, 6thedition, 2011, ISBN:8120344197 

4. The Constitution of India B.L. Fadia Sahitya Bhawan, Agra, 2017, ISBN:8193413768 

5. The Constitutional Law of India Durga Das Basu LexisNexis 
Butterworths Wadhwa, Nagpur 978-81-8038-426-4 

(b) Online Educational Resources: 

1. https://www.coursera.org/learn/principles-of-management 

2. http://www.legislative.gov.in/constitution-of-india 

3. https://en.wikipedia.org/wiki/Constitution_of_India 

4. https://www.india.gov.in/my-government/constitution-india 

5. https://eci.gov.in/about/about-eci/the-setup-r1/ 

6. https://www.toppr.com/guides/civics/the-indian-constitution/the-constitution-of-india/ 

7. https://main.sci.gov.in/constitution 

8. https://nios.ac.in/media/documents/srsec317newE/317EL8.pdf 

9. https://legalaffairs.gov.in/sites/default/files/chapter%203.pdf 

10. https://www.concourt.am/armenian/legal_resources/world_constitutions/constit/india/india-

e.htm 

11. https://constitutionnet.org/vl/item/basic-structure-indian-constitution 
 

Note: Teachers are requested to check the creative commons license status/ financial implications of the suggested, online 

educational recourses before use by the students. 

(c) Others: - 



Diploma in Food Processing & Preservation                                             Semester- I                                                         SBTE, Bihar                                                                                 

 
Page-1  

A) Course Code    : 2400108(T2400108) 

B) Course Title    : Essence of Indian Knowledge System and Tradition 

        (Common for all Programmes) 

C) Pre- requisite Course(s)   : 

D) Rationale               : 

This course will survey the basic structure and operative dimensions of Indian knowledge system. With the 

new education policy-NEP 2020 focusing on Indian Knowledge Systems (IKS) and Traditions of India. This 

course introduces the learners to the rich and varied knowledge traditions of India from antiquity to the 

present. This also helps the learner to know and understand their own systems and traditions which are 

imperative for any real development and progress. Also, it helps the learner to think independently and 

originally adopting Indian frameworks and models for solving the problems related to world of work where 

the student is supposed to perform. 

 

E) Course Outcomes (COs): After the completion of the course, teachers are expected to ensure the 
accomplishment of following course out comes by the learners. For this, the learners are expected to perform 
various activities related to three learning domains (Cognitive, Psychomotor and Affective) in 
classroom/laboratory/workshop/field/ industry. 

 
 After completion of the course, the students will be able to- 
 

CO-1 Identify the rich heritage and legacy residing in our Indian Knowledge systems. 

CO-2 Correlate the technological & philosophical concepts of IKS with engineering domain specific problems 

and local problems for finding out possible solutions. 

F) Suggested Course Articulation Matrix (CAM): 

 

 
Course 

Outcomes 
(COs) 

Programme 
Outcomes (POs) 

Programme Specific 
Outcomes* 

(PSOs) 

PO-1 
Basic and 
Discipline 
Specific 

Knowledge 

PO-2 
Proble

m 
Analysis 

PO-3 
Design/Deve
lopment of 
Solutions 

PO-4 
Engineering 

Tools 

PO-5 
Engineering 
Practices for 

Society, 
Sustainability 

and 
Environment 

PO-6 
Project 

Management 

PO-7 
Life Long 
Learning 

PSO-1 PSO-2 

CO-1 2 - - - 1 1 1   

CO-2 1 2 2 - 3 1 1   

Legend: High (3), Medium (2), Low (1) and No mapping (-) 
*  PSOs will be developed by respective programme coordinator at institute level. As per latest NBA guidelines, formulating PSOs is 

optional 
 

G) Teaching & Learning Scheme: 

Course 
Code 

 

Course  
Title 

 

Scheme of Study 
(Hours/Week) 

Classroom 
Instruction 

(CI) 

Lab 
Instruction 

(LI) 

Notional 
Hours 

(TW+ SL) 

Total  
Hours 

(CI+LI+TW+SL) 

Total 
 Credits 

(C)   
 L T 

2400108 
Essence of Indian 

Knowledge System 
and Tradition 

01 - - - 01 01 
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Legend: 

CI:   Classroom Instruction (Includes different instructional/implementation strategies i.e. Lecture(L), Tutorial(T), Case method, 

Demonstrations, Video demonstration, Problem based learning etc. to deliver theoretical concepts) 

LI: Laboratory Instruction (Includes experiments/practical performances /problem-based experiences in laboratory, workshop, 

field or other locations using different instructional/Implementation strategies) 

Notional Hours: Hours of engagement by learners, other than the contact hours for ensuring learning. 

TW: Term Work (includes assignments, seminars, micro projects, industrial visits, any other student activities etc.) 

SL: Self Learning, MOOCs, spoken tutorials, online educational resources etc. 

C: Credits= (1 x CI hours) + (0.5 x LI hours) + (0.5 x Notional hours) 

Note: TW and SL have to be planned by the teacher and performed by the learner under the continuous guidance and feedback of 

teacher to ensure outcome of learning. 

 

H) Assessment Scheme: 

 

C
o
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e
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o
d
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Course Title 

Assessment Scheme (Marks) 
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) Theory Assessment  
(TA) Term Work& Self-

Learning 
Assessment (TWA) 

Lab Assessment 
(LA) 

P
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) 
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h
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A
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t 
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) 
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P
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e
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e
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A
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e
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e

n
t 
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LA

) 

En
d
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o
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A
ss

e
ss

m
e

n
t 

(E
LA

) 

2400108 

Essence of Indian 
Knowledge System and 

Tradition 

25 - - - - - 25 

Legend: 
PTA: Progressive Theory Assessment in class room (includes class test, mid-term test and quiz using online/offline modes) 
PLA: Progressive Laboratory Assessment (includes process and product assessment using rating Scales and rubrics) 
TWA: Term work & Self Learning Assessment (Includes assessment related to student performance in assignments, seminars, micro 

projects, industrial visits, self-learning, any other student activities etc. 
Note:  

 ETA & ELA are to be carried out at the end of the term/ semester. 
 Term Work is to be done by the students under the guidance of internal faculty but its assessment will be done internally (40%) as 

well as externally (60%). Assessment related to planning and execution of Term Work activities like assignment, micro project, 
seminar and self-learning is to be done by internal faculty (Internal Assessment) whereas assessment of output/product/ 
presentation related to these activities will be carried out by external faculty/expert (External Assessment). However, criteria of 
internal as well as external assessment may vary as per the requirement of respective course. For valid and reliable assessment, 
the internal faculty should prepare checklist & rubrics for these activities.   
 

I) Course Curriculum Detailing: This course curriculum detailing depicts learning outcomes at course level 

and session level and their attainment by the students through Classroom Instruction (CI), Laboratory 

Instruction (LI), Term Work (TW) and Self Learning (SL). Students are expected to demonstrate the 

attainment of Theory Session Outcomes (TSOs) and Lab Session Outcomes (LSOs) leading to attainment of 

Course Outcomes (COs) upon the completion of the course. While curriculum detailing, NEP 2020 related 

reforms like Green skills, Sustainability, Multidisciplinary aspects, Society connect, Indian Knowledge 

System (IKS) and others must be integrated appropriately. 
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J) Theory Session Outcomes (TSOs) and Units:T2400108      

Major Theory Session Outcomes (TSOs) Units  
 

Relevant 
COs 

Number(s) 
TSO 1a. Explain the architecture of the Ancient 

Indian Knowledge Systems. 

TSO 1b. List the salient features of IKS. 

TSO 1c. Comprehend the given IKS model. 

TSO 1d. Identify the role and relevance of the given 
IKS model in contemporary society. 

Unit-1.0 Introduction to Indian Knowledge Systems 
 
1.1 Overview of IKS 

1.2 Organization of IKS – चतुदथश-क्रवद्ास्थानं 

1.3 Conception and Constitution of Knowledge in 

Indian Tradition 

1.4 The Oral Tradition 

1.5 Models and Strategies of IKS 

CO1 
 
 
 

 

TSO 2a. Enlist the importance of Veda, Vedanga, 
Visaya, Siksaka. 

TSO 2b. Describe the given IKS domain. 

TSO 2c. Identify elements of mentioned IKS 
domains that are relevant to Technical 
Education System. 

TSO 2d. Correlate the elements of mentioned IKS 
domains with given engineering domain. 

Unit-2.0 Overview of IKS Domains and Relevance in 
Current Technical Education System. 

 
2.1 The Vedas as the basis of IKS 

2.2 Overview of all the six Vedāṅgas 

2.3 Relevance of following IKS domains in present 

Technical Education System: 

 Arthashastra (Indian economics and political 

systems) 

 Ganita and Jyamiti (Indian Mathematics, 

Astronomy and Geometry 

 Rasayana (Indian Chemical Sciences) 

 Ayurveda (Indian Biological Sciences / Diet 

& Nutrition) 

 Jyotish Vidya (Observational astronomy and 

calendar systems) 

 Prakriti Vidya (Indian system of Terrestrial/ 

Material Sciences/ Ecology and Atmospheric 

Sciences) 

 Vastu Vidya (Indian system of Aesthetics-

Iconography and built-environment 

/Architecture) 

 Nyaya Shastra (Indian systems of Social 

Ethics, Logic and Law) 

 Shilpa and Natya Shastra (Indian Classical 

Arts: Performing and Fine Arts) 

 Sankhya and Yoga Darshna (Indian 

psychology, Yoga and consciousness 

studies) 

 Vrikshayurveda (Plant Science / Sustainable 

agriculture/food preservation methods) 

CO1, CO2 
 
 
 
 
 

Note: One major TSO may require more than one Theory session/Period. 
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K)   Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: (Not Applicable) 

L)      Suggested Term Work and Self Learning: Some sample suggested assignments, micro project and other 
activities are mentioned here for reference. 

a. Assignments: Questions/Problems/Numerical/Exercises to be provided by the course teacher in line with 

the targeted COs. 

b. Micro Projects:  

1. Write a report on any IKS domain highlighting the correlation with one domain specific engineering 
course. 

 

c. Other Activities: 

1. Seminar Topics: discuss any one IKS domain in details a highlighting the eminent works in the area. 
 

2. Visits:  

 Visit any nearby ancient temple and corelate the geomatical, Shilpa and Vaastu on IKS dimensions 
specified in each domain. 

 

3. Self-Learning Topics: 

 Sustainable practices adopted in ancient India that can be applied for current engineering situations. 
 

M) Suggested Course Evaluation Matrix: The course teacher has to decide and use appropriate assessment 
strategy and its weightage in theory, laboratory and Term Work for ensuring CO attainment. The 
response/performance of each student in each of these designed activities is to be used to calculate CO 
attainment. 

Legend: 
*: Other Activities include self- learning, seminar, visits, surveys, product development, software development etc. 
**: Mentioned under point- (N) 
 #: Mentioned under point-(O) 
Note:  
• The percentage given are approximate 
• In case of Micro Projects and End Laboratory Assessment (ELA), the achieved marks will be equally divided in all those COs mapped 

with total experiments. 
• For CO attainment calculation indirect assessment tools like course exit survey need to be used which comprises of questions related 

to achievement of each COs. 
 

N) Suggested Specification Table for End Semester Theory Assessment: (Not Applicable) 
 

N) Suggested AssessmentTable for Laboratory (Practical): (Not Applicable) 

 

 

 
 
 
 
 

COs 

Course Evaluation Matrix 

Theory Assessment (TA)** Term Work Assessment (TWA) Lab Assessment (LA)# 

Progressive 
Theory 

Assessment 
(PTA) 

Class/Mid 
Sem Test 

End Theory 
Assessment 

(ETA) 

Term Work & Self Learning  
Assessment 

 
Progressive Lab 

Assessment 
(PLA) 

End Laboratory 
Assessment 

(ELA) Assignments Micro 
Projects 

Other 
Activities* 

CO-1 - - -  - - - - 

CO-2 100% - 100% 100% 100% - - 

Total 
Marks 

25 - 5 10 10 - - 

25 
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P) Suggested Instructional/Implementation Strategies: Different Instructional/ Implementation Strategies may 
be appropriately selected, as per the requirement of the content/outcome. Some of them are Improved 
Lecture, Tutorial, Case Method, Group Discussion, Industrial visits, Industrial Training, Field Trips, Portfolio 
Based, Learning, Role Play, Live Demonstrations in Classrooms, Lab, Field Information and Communications 
Technology (ICT)Based Teaching Learning, Blended or flipped mode, Brainstorming, Expert Session, Video 
Clippings, Use of Open Educational Resources (OER), MOOCs etc. 

Q) List of Major Laboratory Equipment, Tools and Software: (Not Applicable) 

 

R) Suggested Learning Resources: 

(a) Books:  

S. 
No. 

Titles Author(s) Publisher and Edition with ISBN 

1. Introduction to Indian Knowledge System: 
Concepts and Applications 

Archak, K.B. (2012). Kaveri Books, New Delhi 

2.  Introduction to Indian Knowledge System: 
Concepts and Applications 

Mahadevan, B. 
Bhat, Vinayak Rajat 
Nagendra Pavana R.N. 

PHI, ISBN: 9789391818203 

3. Glimpse into Kautilya’s Arthashastra  Ramachandrudu P. (2010) Sanskrit Academy, Hyderabad 

4.  “Introduction” in Studies in Epics and 
Purāṇas, (Eds.)  

KM Munshi and N 
Chandrashekara Aiyer 

Bhartiya Vidya Bhavan 

 

(b) Online Educational Resources: 

1. http://bhavana.org.in 

2. www.academia.edu/23254393/Science_in_Ancient_India_-_an_educational_module 

3. www.academia.edu/23305766/Technology_in_Ancient_India_-_Michel_Danino 

4. www.hamsi.org.nz/http://insaindia.res.in/journals/ijhs.php 

5. www.niscair.res.in/sciencecommunication/ResearchJournals/rejour/ijtk/ijtk0.asp 

6. www-history.mcs.st-andrews.ac.uk/Indexes/Indians.html 

 
Note: Teachers are requested to check the creative commons license status/ financial implications of the suggested, online 

educational recourses before use by the students. 

(c) Others: 

1. Swami Harshananda. “A bird’s eye view of vedas”. R K Math. Bangalore.,http:// rkmathbangalore. 

org/Books/ABirdsEyeViewOfTheVedas.pdf.  

2. Sanskrit Prosody, https://en.wikipedia.org/wiki/Sanskrit_prosody.  

3. Vartak, P.V. (1995). “Veda and Jyotish,” Part II, Chapter 2, in Issues in Veda and Astrology, H 

Pandya (Ed.), pp 65 – 73. 

4. Sundaram, A.V. (1995). “Astrology: Its usefulness and Limitations in ModernTimes”, Part II, 

Chapter 9, in Issues in Veda and Astrology, H Pandya (Ed.), pp 129 – 135. 

5. Archak, K.B. (2012), “The Vedāṅga Literature”, Chapter VIII in Essentials of Vedic Literature, Kaveri 

Books, New Delhi, pp 330 – 391. 

6. Vasant Lad (1996), “Ayurveda: A Brief Introduction and Guide”, (whole article). 

 
 

***** 

https://www.phindia.com/Books/Author/OTc4OTM5MTgxODIwMw
https://www.phindia.com/Books/Author/OTc4OTM5MTgxODIwMw
https://www.phindia.com/Books/Author/OTc4OTM5MTgxODIwMw

