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Align Questions with Course Learning Outcomes

 Tips for aligning questions with specific course learning outcomes (CO/CLO)

 Preparing ‘Table of Specification (ToS)’

 Related activities



Bloom’s Taxonomy 



• Use existing knowledge or information to new situations
and problems

• solve, calculate, determine, implement, execute, use,
demonstrate, schedule, sketch.

Applying

• Demonstrate understanding of concepts

• explain, describe, discuss, paraphrase, interpret, classify,
summarize, report.

Understanding

• Memorize and repeat facts, replicate known procedures or
recall facts and basic concept.

• define, duplicate, list, identify, repeat, label, name, state,
calculate.

Remembering

Crafting CO-Based Questions: Use of Bloom’s Taxonomy (Tips)



• Use existing information to make something new or

• Produce new or original work

• design, develop, plan, formulate, compose, generate,
construct, assemble, investigate.

Creating

• Making judgments based on a set criteria and standards/a
sound analysis or Justify a stand or decision

• Assess, appraise, judge, choose, defend, prioritize, rate,
critique, recommend, argue.

Evaluating

• Explore relationships, causes and connections among
ideas/elements of a system.

• differentiate, distinguish, organize, relate, explain, compare,
contrast, examine, test, predict, model, interpret.

Analyzing

Crafting CO-Based Questions: Use of Bloom’s Taxonomy (Tips)

Keep in mind that an action verb at the beginning of a question is not a reliable indicator of level of Bloom’s Taxonomy. 



 For an example:
Explain the chemical reaction

mechanism. (Understanding)
Explain how changes in the

concentration of reactants
affects the reaction rate.
(Analyzing)

Aligning Questions with COs: Use of Bloom’s Taxonomy

Keep in mind that using an action verb in a question does not necessarily 
relate to the specified level of Bloom’s Taxonomy.

 For an example:

Calculate the simple interest on
a loan using the formula.
(Remembering)

Calculate the elasticity of
demand for a product based on
changes in price and quantity.
(Applying)



CO Attainment Assessment: TOS IQAC



Crafting CO-Based Questions: Example
IPE 07153241: MANUFACTURING PROCESSES-II

Credit: 3.0

COURSE CONTENT

Bulk deformation processes: Forging; open, close,
coining, Extrusion; Hot and cold extrusion process;
Rolling; Sheet metal working: Shearing and forming,
Bending, Bulging, Explosive forming; Non-traditional
machining process: Electro-discharge, electrochemical,
LASER beam, electron beam, and abrasive jet
machining; Nonconventional joining processes: LASER,
Electron Beam, Submerged Arc welding; Plastic
products manufacturing processes: Injection molding,
compression molding, blow molding, vacuum forming
and hand lay-up.

COURSE LEARNING OUTCOMES

 CO1: Describe the working principles and mechanisms
involved in various manufacturing processes, including
bulk deformation, sheet metal forming, nonconventional
machining and joining, and plastic product
manufacturing.

 CO2: Differentiate one method from others within a
specific family of manufacturing processes, including bulk
deformation, sheet metal forming, nonconventional
machining and joining, and plastic product
manufacturing.

 CO3: Apply the engineering knowledge to solve real-life
problems related to various metal forming,
nonconventional machining and joining processes.

 CO4: Evaluate the usefulness of various metal forming,
nonconventional machining, and joining processes in
manufacturing.

 CO5: Plan a sequence of operations appropriate for
fabricating a desired part/product.



IPE 07153241: MANUFACTURING PROCESSES-II Credit: 3.0

1(a) Briefly describe the characteristics of the hot working process. CO1 (1.5)

1(b) With a neat sketch, explain the phenomenon of recrystallization during hot working. CO1 (1.5)

1(c) With a neat sketch, describe how the hydrostatic extrusion process works. CO1 (2)

1(d) How does the hydrostatic extrusion process differ from the direct extrusion process? Or 
Differentiate between hydrostatic and direct extrusion processes.

CO2 (1.5)

1(e) Suppose, to make a starting stock for other process, AA-1100 aluminum 10cm billets need to 
be cold extruded to a round bar of 5cm diameter.
(i) if the original length of the billet is 500mm, calculate the extrusion force necessary.
(ii) If the extrusion ram of the press of part (i) is made of a high strength tool steel with a 
yield strength of σ0.2 = 1000 MPa, would it be possible to extrude the 10cm billet to a 5cm 
diameter bar without deforming the ram? Justify your answer. 
Given that AA-1100 aluminum’s strength constant, K = 140 MPa and strain hardening 
exponent, n = 0.25

CO3 (3.5)

Crafting CO-Based Questions: Example



IPE 07153241: MANUFACTURING PROCESSES-II Credit: 3.0

2(a) XYZ Manufacturing Corporation, a leader in industrial metal components, aims to expand its
product line with high-quality washers from sheet metal. As a process design consultant, you
are assigned to assist production engineers in establishing an efficient washer production
line. In this context, develop a plan for the washer production outlining the sequence of
operations with clear sketches.

CO5 (4)

2(b) Using neat sketches, briefly discuss the phases involved in sheet metal cutting within the 
blanking and punching processes.

CO1 (3)

2(c) A compound die is used to blank and punch a large washer out of soft brass sheet stock 3.0
mm thick. The outside diameter of the washer is 25.0 mm, and the inside diameter is 12.0
mm. Determine the punch and die sizes for
(i) the blanking operation, and 
(ii) the punching operation.
Given that clearance allowance is 7% of the stock thickness for the soft brass.

CO3 (3)

Crafting CO-Based Questions: Example



IPE 07153241: MANUFACTURING PROCESSES-II Credit: 3.0

3(a) Distinguish between laser beam welding (LBM) and electron beam welding. CO2 (1.5)

3(b) Describe the working principle of electron beam machining, complemented by a well-
drawn schematic.

CO1 (2.5)

3(c) Suppose a company intends to join two complex-shaped aerospace-grade titanium alloy
components for a critical aircraft structure. The company has two options for joining the
aforementioned parts: laser beam welding and electron beam welding. As a production-
in-charge, which process do you think is more useful in making the stated weld joint?
Justify your answer.

CO4 (3)

3(d) If a company aims to enter the beverage packaging industry by producing a two-piece
aluminum beverage can, as the production-in-charge, create a production plan detailing
the required metal-forming operations and their sequences. Include clear sketches.

CO5 (3)

Crafting CO-Based Questions: Example



IPE 07153241: MANUFACTURING PROCESSES-II Credit: 3.0

Preparing a Table of Specifications (TOS): Sem. Final Exam

QUESTIONS BLOOM’S LEVELS OF CONGNITION

Question
Number

Marks
Assigned

Related CO
Number

Remember Understand Apply Analyze Evaluate Create

1(a) 1.5 CO1 1.5

1(b) 1.5 CO1 1.5

1(c) 2 C01 2

1(d) 1.5 C02 1.5

1(e) 3.5 C03 3.5

2(a) 4 CO5 4

2(b) 3 CO1 3

2(c) 3 CO3 3



Preparing a Table of Specifications (TOS): Sem. Final Exam

QUESTIONS BLOOM’S LEVELS OF CONGNITION

Question
Number

Marks
Assigned

Related CO
Number

Remember Understand Apply Analyze Evaluate Create

3(a) 1.5 CO2 1.5

3(b) 2.5 CO1 2.5

3(c) 3 CO4 6

3(d) 3 CO5 6

TOTAL
MARKS

30 10.5 6.5 3 3 7

TOTAL % IN EACH LEVEL 35% 21.7% 10% 10% 23.3%

% MARKS IN MAJOR LEVELS

BASIC LEVEL 
COURSE

LOWER INTERMEDIATE 
LEVEL COURSE

UPPER INTERMEDIATE 
LEVEL COURSE

ADVANCED LEVEL 
COURSE

[(10.5/30)×100]

IPE 07153241: MANUFACTURING PROCESSES-II Credit: 3.0



IPE 07153241: MANUFACTURING PROCESSES-II Credit: 3.0

Preparing a Table of Specifications (TOS): Sem. Final Exam

QUESTIONS BLOOM’S LEVELS OF CONGNITION

Question
Number

Marks
Assigned

Related CO
Number

Remember Understand Apply Analyze Evaluate Create

3(a) 1.5 CO2 1.5

3(b) 2.5 CO1 2.5

3(c) 3 CO4 6

3(d) 3 CO5 6

TOTAL
MARKS

30 10.5 6.5 3 3 7

TOTAL % IN EACH LEVEL 35% 21.7% 10% 10% 23.3%

% MARKS IN MAJOR LEVELS

FIRST YEAR SECOND YEAR THIRD YEAR FOURTH YEAR

[(10.5/30)×100]



Tips for aligning questions with COs

1. A question paper prepared for the
semester-end exam should cover all
course learning outcomes unless
specified in the curriculum that certain
learning outcomes will be assessed
exclusively in mid-semester exams.

2. A question can have either no sub-
questions or multiple sub-questions

3. Each question or each of its sub-
questions must align with only one of
the learning outcomes.

4. Not all sub-questions of a question
need to be aligned with the same
learning outcome.

5. A single question or a single sub-
question of a question should not cover
multiple Bloom’s Taxonomy level.

6. The serial number, question number,
assigned marks, related course learning
outcome (CO), and Bloom’s level of the
questions must match in both the main
question and the corresponding
alternative question (in cases where a
question consists of multiple sub-
questions).

Aligning Questions with Course Learning Outcomes

Use Bloom’s Taxonomy as a tool for 

crafting questions. 
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Course Contents:

Industrial Relations: Emergence of industrial relations, actors and framework of industrial relations.

Globalization, Industrialization and Transition of Labour Market: Neo-liberalism and deregulation of labour market, informalization and

feminization of labour.

Trade Unionism and Collective Bargaining: Structure, functions and recognition of trade unions, issues and factors of collective bargaining.

Human Resource Management: Traditional versus strategic HR management, process of strategic human resource management.

Staffing and Human Resource Development: Recruitment and selection, job analysis, employee skills (Hard skills and soft skills), planning

and strategizing training.

Industrial Disputes and conflict Management: Causes and forms of dispute, redress procedures and dispute settlement Mechanism.

Employee Separation and Retention Management: Reduction in force, turnover, retirement.

Employee Welfare: employee morale, compensation and benefits, employee assistance and employee counseling.

Course Learning Outcomes (COs)

On successful completion of the course students will be able to-

CO1 Demonstrate fundamental knowledge about the field of industrial relations and human resource management.

CO2 Analyze problems in industrial relations including employee dissatisfaction, disputes and grievance.

CO3 Apply the essential concepts of industrial relations and their interrelationship in the organizational level.

CO4 Evaluate employee morale, compensation and labour benefits.

CO5 Design solutions of the problems to ensure employee welfare.

Course Title: Industrial Relations and Human Resource Management









IPE 07153241: MANUFACTURING PROCESSES-II Credit: 3.0

Mark sheet: Continuous Assessment

Registration 
Number

Question
Number

Midterm I Midterm II
Assignment Quiz

Total 
Marks

MT1 (a) MT1 (b) MT1 (c) MT2 (a) MT2 (b)

Marks
Assigned

Related 
CO



Mark sheet: Continuous Assessment IQAC



IQAC
Mark sheet 



Each discipline must follow one unique question structure for final
examinations.

For 3.00 (three) or 4.00 (four) credits theory courses:

(a) the written (final) examinations will be conducted for 60 marks,

(b) there will be six questions for Double Examiner System (three questions in

each part of the question paper for single examiner system) and the

examinees will be asked to answer all of them, and

(c) the examination time/duration will be 3 (three) hours.

Question Structure (Exam Ordinance, SUST) IQAC

10×6=60



For 2.00 (two) credits theory courses:

(a) the written (final) examination will be conducted for 60 marks,

(b) there will be four questions for Double Examination System (two

questions in each part of the question paper for Single Examination

System), and the examinees will be asked to answer all of them, and

(c) the examination time/duration will be 2 (two) hours.

IQAC
Question Structure (Exam Ordinance, SUST)

15×4=60



Aligning Questions with Course Learning Outcomes

What to do

 Each team will choose one of the last semester’s question papers (of his or 

her own discipline).

 Following the given tips, check each question or each branch of the 

question carefully and revise, if needed.

 Prepare the ToS of the selected question (Individual). 

 Prepare a PowerPoint slide using the revised set of questions and share

your experience (Team).

 Activity: Revisiting last semester’s question paper: Identifying the 

(mis)matching and preparing the ToS.



Thanks a lot



 For an instance:
 Interpret the patterns obtained from the

geological data (Understand)

 Interpret how the patterns in the geological
data may be indicative of past seismic activity.
(Analyze)

 For an instance:
 Calculate the molar mass of a given chemical

compound. (Applying)
 Calculate the concentration of a solution given

the mass of solute and volume of solvent.
(Applying)

 For an instance:

Explain the government’s education policy.
(Understand)

Explain how the government's education
policy has influenced the dynamics of social
inequality and community relationships.
(Analyze)

Crafting CO-Based Questions: Use of Bloom’s Taxonomy

Keep in mind that using an action verb in a question does not
necessarily relate to the specified level of Bloom’s Taxonomy.



CO Attainment Assessment: Examples


