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Motivation & BenefitsMotivation & Benefits
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Motivation
� Generate an examination Question Paper considering 

different levels of Educational Taxonomy(Bloom’s) and  
module wise Syllabus content of the subject.

Benefits
� Resolves the difficulty in setting multiple sets of Question 

Papers for each examination. 

� Qualitative Questions of  different difficulty levels of a 
module stored in the Question  Bank can be shared.

� Efficient marks allocation in a Question Paper for each 
module  considering different levels of Educational 
Taxonomy.
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Main Modules of DEQPGSMain Modules of DEQPGS
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Module 1:  Template GeneratorModule 1:  Template Generator
A Question Paper Template -

�provides a framework for the structure of the  question paper.

�defines the scope of the paper with respect to syllabus content and  type of 
skills being tested by the examination. 

�can lead to the generation of multiple sets of question papers depending on 
the type of questions and the actual content of questions selected by the 
Question Selector.

Level/ Modules knowledge understanding application analysis synthesis evaluation Module weight

module 1 5 1 5 3 0 1 15

module  2 8 6 0 1 0 0 15

module  3 2 6 0 3 1 0 12

module  4 4 3 0 1 1 3 12

module  5 2 3 1 0 3 1 10

module  6 5 1 3 1 0 0 10

module  7 4 5 1 0 0 0 10

module  8 5 3 0 0 0 0 8

module  9 4 2 0 0 0 0 6

module 10 1 0 0 1 0 0 2

Level weight 40 30 10 10 5 5 100

Table 1. Sample Question Paper TemplateTable 1. Sample Question Paper TemplateTable 1. Sample Question Paper TemplateTable 1. Sample Question Paper Template
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Mathematical Model of  TemplateMathematical Model of  Template

Level/ Modules knowledge understanding application analysis synthesis evaluation module variables module weight

module 1 x11 x12 x13 x14 x15 x16 m1 m1%

module  2 x21 x22

x23 x24 x25 x26 m2 m2%

module  3 x3 x32 x33

x34 x35 x36 m3 m3%

module  4 x41 x42

x43 x44 x45 x46 m4 m4%

module  5 x51 x52 x53

x54 x55

x56 m5 m5%

module  6 x61 x62

x63 x64 x65 x66 m6 m6%

module  7 x71 x72

x73 x74 x75 x76 m7 m7%

module  8 x81 x82

x83 x84 x85 x86 m8 m8%

module  9 x91 x92

x93 x94 x95 x96 m9 m9%

level  variables l1 l2
l3 l4 l5 l6

level weight l1% l2% l3% l4% l5% l6% N

Table 2. Mathematical   Model  of  TemplateTable 2. Mathematical   Model  of  TemplateTable 2. Mathematical   Model  of  TemplateTable 2. Mathematical   Model  of  Template
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Problem statementProblem statement
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Template TypesTemplate Types

1)1) Standard Template Standard Template ––High  Difficulty LevelHigh  Difficulty Level

� Template with  high distribution of marks across higher/difficult   
levels    

of taxonomy.

� Fitness value in the range of 0.8 to 1.00.

2)2) Standard Template Standard Template ––Medium Difficulty LevelMedium Difficulty Level

� Template with proportionate distribution of marks across all levels of  

taxonomy .

�Fitness value normally in the range 0.8 to 1.00.

3)3) Standard Template Standard Template ––Low Difficulty LevelLow Difficulty Level

�Template with  low distribution of marks across higher/difficult levels    

of taxonomy.

� Fitness value in the range of 0.8 to 1.00.
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Standard TemplateStandard Template++High Difficulty LevelHigh Difficulty Level
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w1=0.5 ,  w2=0.5

ΣF module, Module Fitness   =0.9209

ΣF level, Level Fitness      =0.9209   

F,         Template Fitness   = 0.9209
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level/module knowledge understanding application analysis synthesis Module weights module weakness module fitness

module 1 3 3 5 5 8 24 0.0833 0.1833

module 2 2 2 4 2 5 15 0.1133 0.1773

module 3 2 2 5 4 6 19 0.0674 0.1865

module 4 3 3 6 4 7 23 0.0635 0.1873

module 5 2 2 5 4 6 19 0.0674 0.1865

level weights 12 12 25 19 32 100

level weakness 0.3363 0.3363 0.4895 0.3078 0.8843

level fitness 0.1327 0.1327 0.1021 0.1384 0.0231

19th December 2011

xij = (mi* lj) /N,

where, xij can be non-integer  

values.



Standard TemplateStandard Template++Medium Difficulty LevelMedium Difficulty Level
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w1=0.5 ,  w2=0.5

ΣF module, Module Fitness   =0.8921

ΣF level, Level Fitness      =0.8921   

F,           Template Fitness  =0.8921
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level/module knowledge understanding application analysis synthesis Module weights module weakness Module fitness

module 1 4 4 7 6 3 24 0.0533 0.1893

module 2 3 3 5 2 2 15 0.2133 0.1573

module 3 4 3 5 5 2 19 0.1074 0.1785

module 4 4 4 6 6 3 23 0.0626 0.1875

module 5 3 4 5 5 2 19 0.1074 0.1785

level weights 18 18 28 24 12 100

level weakness 0.2049 0.324 0.5348 0.3903 0.3591

Level  fitness 0.159 0.1352 0.093 0.1219 0.1282

19th December 2011

xij = (mi* lj) /N,

where, xij can be non-integer  

values.

Fitness Calculation



Standard TemplateStandard Template++Low Difficulty LevelLow Difficulty Level
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w1=0.5 ,  w2=0.5

ΣF module, Module Fitness      =0.9476

ΣF level, Level Fitness         =0.9476   

F,           Template Fitness    = 0.9476
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level/module knowledge understanding application analysis synthesis Module weights module weaknessmodule  fitness

module 1 7 6 5 3 3 24 0.06 0.188

module 2 5 4 3 1 2 15 0.1067 0.1787

module 3 6 5 4 2 2 19 0.0189 0.1962

module 4 7 6 5 3 2 23 0.0574 0.1885

module 5 6 5 4 2 2 19 0.0189 0.1962

module weights 31 26 21 11 11 100

module weakness 0.914 0.6784 0.512 0.4004 0.3674

module fitness 0.0172 0.0643 0.0976 0.1199 0.1265

19th December 2011

xij = (mi* lj) /N,

where, xij can be non-integer 

values.



Module 2 :  Question SelectorModule 2 :  Question Selector
A question selector :

� select all possible question vectors for each element/cell of the template.

� Assist in generating multiple question sets for a given template.

Sample Question Selector  with different type of  questionsSample Question Selector  with different type of  questionsSample Question Selector  with different type of  questionsSample Question Selector  with different type of  questions
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Table 3. Sample   Question   SelectorTable 3. Sample   Question   SelectorTable 3. Sample   Question   SelectorTable 3. Sample   Question   Selector
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A question paper Generator :

� Generate user defined number of question paper sets with specified 
overlap using question vectors and Question Bank.

Table 4.Table 4.Table 4.Table 4.Sample Question Paper Generator

level/module knowledge understanding application analysis synthesis

module 

weights

module1 2 [1(2)] 1 [1(1)] 2 [2(1)] 3 [3(1)] 2 [2(1)] 10

module2 4 [4(1)] 2 [2(1)] 5 [4(1)]1(1)] 6 [2(3)] 3[1(3)] 20

module3 6 [6(1)] 3 [3(1)] 7 [6(1)1(1)] 9 [6(1)3(1)] 5 [4(1)1(1)] 30

module4 3 [1(2)1(1)] 2 [2(1)7(1)] 4 [4(1)] 4 [3(1)1(1)] 2[2(1)] 15

module5 5[1(3)2(1)] 2 [2(1)] 7 [4(1)2(1)1(1)] 8 [4(2)] 3 [3(1)] 25

Level weights 20 10 25 30 15 100

12Question  Paper  GeneratorQuestion  Paper  Generator
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� Future Work

� Feedback / Suggestions

13Module 3 : Question ExtractorQuestion Extractor
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Thank You.


