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UNIVERSITY GRANTS COMMISSION
NET BUREAU

NET SYLLABUS

Subject : COMPUTER SCIENCE AND APPLICATIONS
Code No.:(87)

Unit - 1 : Discrete Structures and Optimization

Mathematical Logic: Propositional and Predicate Logic, Propositional Equivalences,
Normal Forms, Predicates and Quantifiers, Nested Quantifiers, Rules of Inference.

Seis and Relations: Set Operations, Representation and Properties of Relations,
Equivalence Relations, Partially Ordering.

Counting, Mathematical Induction aund Discrete Probability: Basics of Counting,
Pigeonhole Principle, Permutations and Combinations, Inclusion- Exclusion Principle,
Mathematical Induction, Probability, Bayes’ Theorem.

Group Theory: Groups, Subgroups, Semi Groups, Product and Quotients of Algebraic
Structures, Isomorphism, Homomorphism, Automorphism, Rings, Integral Domains,
Fields, Applications of Group Theory.

Graph Theory: Simple Graph, Multi graph, Weighted Graph, Paths and Circu ts, Shortest
Paths in Weighted Graphs, Eulerian Paths and Circuits, Hamiltonian Paths and Circuits,
Planner graph, Graph Colori ng, Bipartite Graphs, Trees and Rooted Trees, Prefix Codes,
Tree Traversals, Spanning Trees and Cut-Sets

Boolean Algebra: Boolean Functions and its Representation, Simplifications of Boolean
Functions.

Optimization: Linear Programming - Mathematical Model, Graphical Solution, Simplex and
Dual Simplex Method, Sensitive Analysis; Integer Programming, Transportaton and
Assignment Models, PERT-CPM: Diagram Representation, Critical Path Calculations,
Resource Levelling, Cost Consideration in Project Scheduling.

Unit - 2 : Computer System Architecture
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Digital Logic Cireuits and Components: Digital Computers, Logic Gates, Boolean
Algebra, Map Simplifications, Combinational Circuits, Flip-Flops, Sequential Circuits,
Integrated Circuits, Decoders, Multiplexers, Registers and Counters, Memory Unit.

Data Representation: Data Types, Number Systems and Conversion, Complements, Fixed
Point Representation, Floating Point Representation, Error Detection Codes, Computer
Arithmetic - Addition, Subtraction, Multiplication and Division Algorithms.

Register Transfer and Microoperations: Register Transfer Language, Bus and Memory
Transfers. Arithmetic, Logic and Shift Microoperations.

Basic Computer Organization and Design: Stored Program QOrganization and [nstruction
Codes, Computer Registers, Compuler Instructions, Timing and Control, Instruction Cycle,
Memory-Reference Instructions, Input-Output, Interrupt.

Programming the Basic Computer: Machine Language, Assembly Language, Assembler,
Program Loops, Subroutines, Input-Cutput Programming.

Microprogrammed Control: Control Memory, Address Sequencing, Design of Control
Unit.

Central Processing Unit: General Register Organization, Stack Organization, Instruction
Formats, Addressing Modes, RISC Computer, CISC Computer.

Pipeline and Vector Processing: Parallel Processing, Pipelining, Arithmetic Pipeline,
Instruction Pipeline, Vector Processing Array Processors.

Input-Qutput Organization: Peripheral Devices, Input-Output Interface, Asynchronous
Data Transfer, Modes of Transfer, Priority Interrupt, DMA, Serial Communication.

Memory Hierarchy: Man Memory, Auxillary Memory, Associative Memory, Cache
Memory, Virtual Memory, Memory Management Hardware.

Multiprocessors: Characteristics of  Multiprocessors, Interconnection  Structures,
Interprocessor Arbitration, Interprocessor Communication and Synchronization, Cache
Coherence, Multicore Processors.

Unit - 3 : Programming Languages and Computer Graphics

Language Design and Translation Issues: Programming Language Concepts, Paradigms
and Models, Programming Environments, Virtual Computers and Binding Times,
Programming Language Syntax, Stages in Translation, Formal Transition Models.

Flementary Data Types: Properties of Types and Objects; Scalar and Composite Data
Types.

Programming in C: Tokens, Identifiers, Data Types, Sequence Control, Subprogram
Control, Arrays, Structures, Union, String, Pointers, Functions, File Handling, Command
Line Argumaents, Preprocessors.



Object Oriented Programming: Class, Object, Instantiation, Inheritance, Encapsulation,
Abstract Class, Polymorphism,

Programming in C++: Tokens, Identifiers, Variables and Constants; Data types, Operators,
Control statements, Functions Parameter Passing, Virtual Functions, Class and Objects;
Constructors and Destructors; Overloading, Inheritance, Templates, Exception and Event
Handling; Streams and Files; Multifile Programs.

Web Programming: HTML, DHTML, XML, Scripting, Java, Servlets, Applets.

Computer Graphies: Video-Display Devices, Raster-Scan and Random-Scan Systems;
Graphics Monitors, Input Devices, Points and Lines; Line Drawing Algorithms, Mid-Point
Circle and Ellipse Algorithms; Scan Line Polygon Fill Algorithm, Boundary-Fill and Flood-
Fill,

2-D Geometrical Transforms and Viewing: Translation, Scaling, Rotation, Reflection and
Shear Transformations; Matrix Representations and Homogeneous Coordinates, Composite
Transforms, Transformations Between Coordinate Systems, Viewing Pipeline, Viewing
Coordinate Reference Frame, Window to View-Port Coordinate Transformation, Viewing
Functions, Line and Polygon Clipping Algorithms.

3-D Object Representation, Geometric Transformations and Viewing: Polygon Surfaces,
Quadric Surfaces, Spline Representation, Bezier and B-Spline Curves; Bezier and B-Spline
Surfaces; Illumination Models, Polygon Rendering Methods, Viewing Pipeline and
Coordinates; General Projection Transforms and Cipping,

Unit— 4 : Database Management Systems

Database System Concepis and Architecture: Data Models, Schemas, and Instances:
Three-Schema Architecture and Data Independence; Database Languages and Interfaces.
Centralized and Client/Server Architectures for DBMS.

Data Modeling: Entity-Relationship Diagram, Relational Model - Constraints, Languages,
Design, and Programming, Relational Database Schemas, Update Operations and Dealing
with Constraint Violations; Relational Algebra and Relational Caleulus: Codd Rules.

SQL: Data Definition and Data Types; Constraints, Queries, Insert, Delete, and Update
Statements; Views, Stored Procedures and Funcrions; Database Triggers, SQL Injection.

Normalization for Relational Databases: Functional Dependencies and Normalization,
Algorithms for Query Processing and Optimization; Transaction Processing, Concurrency
Control Techniques, Database Recovery Techniques, Object and Object-Relational
Databases, Database Security and Authorization,

Enhanced Data Models: Temporal Database Concepts, Multimedia Databases, Deductive
Databases, XML and Internet Databases; Mobile Databases, Geographic Information
Systems, Genome Data Management, Distributed Databases and Client-Server Architectures

Data Warehousing and Data Mining: Data Modeling for Data Warehouses, Concept
Hjlerarchy, OLAP and OLTP; Association Rules, Classification, Clustering, Regression,
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Support Vector Machine, K-Nearest Neighbour, Hidden Markov Model, Summarization,
Dependency Modeling, Link Analysis, Sequencing Analysis, Social Network Analysis.

Big Data Systems: Big Data Characteristics, Types of Big Data, Big Data Architecture,
Introduction to Map-Reduce and Hadoop; Distributed File System, HDFS.

NOSQL: NOSQL and Query Optimization; Different NOSQL Products, Querying and
Managing NOSQL; Indexing and Ordering Data Sets; NOSQL in Cloud. !

Unit— 5 : System Software and Operating System

System Software: Machine, Assembly and High-Level Languages; Compilers and
Interpreters, Loading, Linking and Relocation; Macros, Debuggers.

Basics of Operating Systems: Operating System Structure, Operations and Services, System
Calls, Operating-System Design and [mplementation; System Boot.

Process Management: Process Scheduling and Operations; Interprocess Communication,
Communication in Client-Server Systems, Process Synchronization, Critical-Section
Problem, Peterson’s Solution, Semaphores, Synchronization.

Threads: Multicore Programming, Multithreading Models, Thread Libraries, Implicit
Threading, Threading Issues

CPU Scheduling: Scheduling Criteria and Algorithms; Thread Scheduling, Multiple-
Processor Scheduling, Real-Time CPU Scheduling.

Deadlocks: Deadlock Characterization, Methods for Handling Deadlocks, Deadlock
Prevention, Avoidance and Detection;, Recovery from Deadlock.

Memory Management: Contiguous Memory Allocation, Swapping, Paging, Segmentation,
Demand Paging, Page Replacement, Allocation of Frames, Thrashing, Memory-Mapped
Files.

Storage Management: Mass-Storage  Structure, Disk Structure, Scheduling and
Management, RAID Structure.

File and Input/Output Systems: Access Methods, Directory and Disk Structure; File-
System Mounting, File Sharing, File-System Structure and Implementation; Directory
Implementation, Allocation Methods, Free-Space Management, Efficiency and Performance;
Recovery, /O Hardware, Application 1/0 Interface, Kemel 1/0 Subsystem, Transforming /O
Requests to Hardware Operations.

Security: Protection, Access Matrix, Access Control, Revocation of Access Rights, Program
Threats, System and Network Threats; Cryptography as a Security Tool, User Authentication,
Implementing Security Defenses.

Virtual Machines: Types of Virtual Machines and Implementations; Virtualization.
Linux Operating Systems: Design Principles, Kernel Modules, Process Management,

Scheduling, Memory Management, TFile Systems, Input and Quiput, Interprocess
Communication, Network Structure.



Windows Operating Systems: Design Principles, System Components, Terminal Services
and Fast User Switching; File System, Networking.

Distributed Systems: Types of Newwork based Operating Svstems, Network Structure.
Communicanon Structure and Protocols: Robustness, Design Issues, Distributed File
Svslems.

Unit — 6 : Software Engineering

- Software Process Models: Software Process, Generic Process Model - Framework Activity,
Task Set and Process Patterns, Process Lifecyele, Prescriptive Process Models, Project
Management, Component Based Development, Aspect-Oriented Software Development,
Formal Methods, Agile Process Madels - Extreme Programming (XP), Adptive Software
Development, Scrum, Dynamic Sysiem Development Model, Feawre Driven Development.
Crystal, Web Engineering.

Software Requirements: Functional and Non-Functional Requirements;  Eliciling
Requirements, Developing Use Cases, Requirement Analysis and Modelling: Requirements
Review, Software Requirment and Specification (SRS) Document

Software Design: Abstraction, Archilecture, Patterns, Separation ol Concerns, Modularity.
Information Hiding, Functional Independence, Cohesion and Coupling: Object-Oriented
Design, Data Design, Archilectural Design, User Interface Design, Component Level
Design.

Software Quality: McCall’s Quality Factors, 1SO 9126 Quality Factors, Quality Control,
- Quality Assurance, Risk Management, Risk Mitgation. Moniloring and Management
(RMMM): Software Reliability.

Estimation and Scheduling of Software Projects: Software Sizing, LOC and FP bascd
Estimations: Estimating Cost and Effort; Estimation Models, Constructive Cost Model
(COCOMOQ). Project Scheduling and Staffing; Time-line Charts.

Software Testing: Verificalion and Validation; Error, Faull, Bug and Failure: Unit and
Integration Tesing; White-box and Black-box Testing; Basis Path Testing, Control Structure
Testing, Deriving Test Cases, Alpha and Beta Testing; Regression Testing, Performance
Testing, Stress Testing,

Software Configuration Management: Change Control and Version Control; Soltware
Reuse. Software Re-engineering, Reverse Engineering,

Unit — 7 : Data Structures and Algorithms

Data Structures: Arrays and their Applications: Sparse Matrix, Stacks, Queues, Priorin
Queues, Linked Lists, Trees, Forest, Binary Tree. Threaded Binary Tree, Binary Search Tree,
AVL Tree, B Tree, B+ Tree, B* Tree, Data Structure for Sets, Graphs, Sorting and Searching
Algorithms; Hashing,
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Performance Analysis of Algorithms and Recurrences:Time and Space Complexities;
Asvmptotic Notation, Recurrence Relations,

Design Technigues: Divide and Conquer, Dynamic Programming. Greedy Algorithms,
Backiracking, Branch and Bound.

Lower Bound Theory: Companson Trees, Lower Bounds through Reductions.

Graph Algorithms: Breadth-First Search, Depih-First Search, Shortest Paths, Maximum
Flow, Minimum Spanming Trees,

Complexity Theory: P and NP Class Problems; NP-completeness and Reducibility.

Selected Topics: Number Theoretic Algorithms, Polynomial Arnthmetic, Fast Fouricr
Transform. String Matching Algorithms.

Advanced Algorithms: Parallel Algorithms for Sorting, Searching and Merging,
Approximation Algorithms. Randomized Algorithms,

Unit - 8 : Theory of Computation and Compilers

Theory of Computation: Formal Language, Non-Computational Problems, Diagonal
Argument, Russels’s Paradox.

Regular Language Models: Delerministic Finite Automaton (DFA), Non-Deterministic
Finite Automaton (NDFA), Equivalence of DFA and NDFA, Regular Languages. Regular
Grammars, Regular Expressions, Propertics o’ Regular Language. Pumping Lemma, Non-
Regular Languages, Lexical Analysis.

Context Free Language: Pushdown Automaton (PDA), Non-Deterministic Pushdown
Automaton (NPDA), Context Free Grammar, Chomsky Normal Form, Greibach Normal
Form, Ambiguity, Parse Tree Representation of Derivation Trees, Equivalence of PDA’s and .
Context Free Grammars: Properties of Context Free Language.

Turing Machines (TM): Standard Turing Machine and its Vanations: Universal Turing
Machines, Models of Computation and Church-Turing Thesis; Recursive and Recursively-
Enumerable Languages: Context-Sensitive Languages, Unrestricted Grammars, Chomsky
Higrarchy of Languages. Construction of TM for Simple Problems,

Unsolvable Problems and Computational Complexity: Unsolvable Problem. Halting
Problem, Post Correspondence Problem, Unsolvable Problems lor Conlext-Free Languages,
Measuring and Classifving Complexity, Tractable and Intractable Problems.

Syntax Analysis: Associativity, Precedence, Grammar Transformations, Top Down Parsing,
Recursive Descent Predictive Parsing, LL{1) Parsing, Bottom up Parsing, LR Parser,
LALR(1) Parser,

Semantic  Analysis: Attribute  Grammar, Svntax Dirccted Definitions, Inherited and
Swvnthesized Atributes; Dependency Graph, Evaluation Order, S-attributed and L-attributed
Definitions: Tvpe-Checking.



Run Time System: Storage Organization, Activation Tree, Activation Record. Stack
Allocation of Activation Records, Parameter Passing Mechanisms, Svmbol Table,

Intermediate Code Generation: Intermediate Representations, Translation of Declarations.
Assignments, Control Flow, Boolean Expressions and Procedure Calls.

Code Generation and Code Optimization: Control-flow, Data-Mow Analvsis. Local
Optimization, Global Optimization, Loop Optimization, Peep-Hole Optimization, Instruction
Scheduling.

Unit - 9 : Data Communication and Computer Networks

Data Communication: Components of a Dala Communication Svstem, Simplex. Hall-
Duplex and Duplex Modes of Communicalion: Analog and Digital Signals; Noiscless and
Noisy Channels; Bandwidih, Throughput and Latency: Digital and Analog Transmission:
Data Encoding and Modulation Techniques: Broadband and Bascband Transmission:
Multiplexing, Transmission Media, Transmission Errors, Error Handling Mechanisms.

Computer Networks: Network Topologies, Local Area Networks. Metropolitan Area
Networks, Wide Area Network, Wireless Networks, Internet,

Network Models: Layered Architecture, OSI Reference Model and its Protocols: TCP/P
Protocol Suite, Physical, Logical, Port and Specific Addresses: Switching Techniques.

Functions of OS5I and TCP/IP Layers: Framing, Error Detection and Carrection: Flow and
Error Control; Shding Window Protocel, HDLC, Multiple Access — CSMA/CD. CSMA/CA.
Reservation, Polling, Token Passing, FOMA, CDMA, TDMA, Network Devices, Backbonge
Networks, Virtual LANs. :

IPv4 Structure and Address Space: Classful and Classless Addressing: Datagram,
Fragmentation and Checksum; IPv6 Packet Format. Mapping Logical to Physical Address
(ARP), Dircet and Indirect Network Laver Delivery: Routing Algorithms, TCP, UDP and
SCTP Protocols: Flow Control, Error Control and Congestion Control in TCP and SCTP.

World Wide Web (WWW): Uniform Resource Locator (URL), Domain Name Service
(DNS), Resolution - Mapping Names to Addresses and Addresses (o Names: Electronic Mail
Architecture, SMTP, POP and IMAP; TELNET and FTP,

Network Security: Malwares, Cryplography and Steganography: Secret-Key Algorithms.
Public-Key Algorithms, Digital Signature, Virtual Private Networks, Firewalls

Mobile Technology: GSM and CDMA; Serviees and Architecture of GSM and Mobile
Computing, Middleware and Gateway for Mobile Computing. Mobile IP and Mobile
Communication Protocol: Communication Satellites, Wireless Networks and Topologics.
Cellular Topology, Mobile Adhoc Networks, Wireless Transmission and Wireless LANs:
Wireless Geolocation Systems, GPRS and SMS.

Cloud Computing and IoT: SaaS, PaaS, laaS, Public and Private Cloud; Virtualization.
Virtual Server, Cloud Storage, Database Siorage, Resource Managemeni, Service Level
Agreement, Basics of IoT. -
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Unit — 10 : Artificial Intelligence (A1)

Approaches to Al: Turing Test and Rational Agent Approaches: State Space Representalion
of Problems, Heuristic Secarch Techniques, Game Playin 8. Mmn-Max Scarch, Alpha Beta
Culoff Procedures,

Knowledge Representation Logic, Semantic Networks, Frames, Rules, Secripts, Coneeptual
Dependency and Ontalogies; Expert Svslems, Handling Uncertainty in Knowledge.

Planning: Components of a Planning Svstem, Lincar and Non Linear Planning: Goal Stack
Planming, Hierarchical Planning, STRIPS, Partial Order Planning.

Natural Language Processing: Grammar and Language: Parsing Techniques, Semantic
Analysis and Prgamalics,

Multi Agent Systems: Agents-and Objects: Agents and Expert Systems; Generie Structure
of Multiagent System, Semantic Web. Agent Communication, Knowledge Sharing using
Ontologies. Agent Development Toals.

Fuzzy Sets: Notion of Fuzziness. Membership  Functions, Fuzzification and
Defuzzification; Operations on Fuzzy Sets, Fuzzy Functions and Linguistic Varigbles: Fuzzy

Relations, Fuzzy Rules and Fuzzy Inlerence: F uzzy Control System and Fuzzy Rule Based

Svstems.

Genetic Algorithms (GA): Encoding Strategics, Genelig Operators, Filness Functions and
GA Cycle; Problem Solving using GA.

Artificial Neural Networks (ANN): Supervised. Unsupervised and Reinforcement
Learning: Single Perceptron, Multi Laver Percepiron, Self Organizing Maps, Hopfhield
Metwork.
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UNIVERSITY GRANTS COMMISSION
NET BUREAU

Subject: EDUCATION Code No.: 09

SYLLABUS

Unit 1: Educational Studies

a)

b)

d)

Contribution of Indian Schools of philosophy (Sankhya Yoga, Vedanta,
Buddhism, Jainism) with special reference to Vidya, Dayanand
Darshan; and Islamic traditions towards educational aims and methods
of acquiring valid knowledge

Contribution of Western schools of thoughts (ldealism, Realism
Naturalism, Pragmatism, Marxism, Existentialism) and their contribution
to Education with special reference to information, knowledge and
wisdom

Approaches to Sociology of Education {(symbolic Interaction, Structural
Functionalism and Conflict Theory). Concept and types of social
Institutions and their functions (family, school and society), Concept of
Social Movements, Theories of Social  Movements (Relative
Deprivation, Resource Mobilization, Palitical Process Theory and New
Social Movement Theory)

Socialization and education- education and culture; Contribution of
thinkers  (Swami Vivekananda, Rabindranath Tagore, Mahatma
Gandhi, Aurobindo, J.Krishnamurthy, Paulo Freire. Wollstonecraft, Nel
Noddings and Savitribai Phule) to the development of educational
thought for social change, National Values as enshrined in the Indian
Constitution - Socialism, Secularism. justice, liberty, democracy,
equality, freedom with special reference to education
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Unit 2: History, Politics and Economics of Education

a)

d)

Committees and Commissions’ Contribution to Teacher Education
Secondary Education Commission (1953), Kothari Education
Commission (1964-66), National Policy of Education (1986,1992),
National Commission on Teachers (1999), National Curriculum
Framework 2005, National Knowledge Commission (2007), Yashpal
Committee Report (2008), National Curriculum Framework for Teacher
Education (2009), Justice Verma Committee Report (2012)

Relationship between Policies and Education, Linkage between
Educational Policy and National Development, Determinants of
Educational Policy and Process of Policy formulation: Analysis of the
existing situation, generation of policy options, evaluation of policy
options, making the policy decision, planning of policy implementation,
policy impact assessment and subsequent policy cycles.

Concept of Economics of Education: Cost Benefit Analysis Vs Cost
Effective Analysis in Education, Economic returns to Higher Education
Signaling Theory Vs Human Capital Theory, Concept of Educational
Finance: Educational finance at Micro and Macro Levels, Concept of
Budgeting

Relationship Between Politics and Education, Perspectives of Politics
of Education Liberal, Conservative and Critical, Approaches to
understanding Politics (Behaviouralism, Theory of Systems Analysis
and Theory of Rational Chuoice), Education for Palitical Development
and Political Secialization

Unit 3: Learner and Learning Process

a)

b)

Growth and Development: Concept and principles ,Cognitive
Processes and stages of Cognitive Development , Personality.
Definitions and theories (Freud, Carl Rogers, Gordon Allport, Max
Wertheimer, Kurt Koffka) , Mental health and Mental hygiene

Approaches to Intelligence from Unitary to Multiple: Concepts of Social
intelligence, multiple intelligence, emotional intelligence Theories of
Inteligence by Sternberg, Gardner. Assessment of Intelligence,
Concepts of Problem Solving, Critical thinking, Metacognition and
Creativity
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c)

d)

T

Principles and Theories of leaming: Behaviouristic, Cognitive and
Social theories of leaming, Factors affecting social learming, social
competence, Concept of social cognition, understanding social
relationship and socialization goals

Guidance and Counselling: Nature, Principles and Need, Types of
guidance (educational, vocational, personal, health and social &
Directive, Non-directive and Eclectic), Approaches to counselling -
Cognitive-Behavioural (Albert Ellis = REBT) & Humanistic, Person-
centred Counselling (Carl Rogers) - Theories of Counselling
(Behaviouristic, Rational, Emotive and Reality)

Unit 4: Teacher Education

a)

d)

Meaning, Nature and Scope of Teacher Education; Types of Teacher
Education Programs, The Structure of Teacher Education Curriculum
and its Vision in Curriculum Documents of NCERT and NCTE at
Elementary, Secondary and Higher Secondary Levels , Organization of
Components of Pre-service Teacher Education Transactional
Approaches (for foundation courses) Expository, Collaborative and
Experiential learning

Understanding Knowledge base of Teacher Education from the view
point of Schulman, Deng and Luke & Habermas, Meaning of Reflective
Teaching and Strategies for Promoting Reflective Teaching, Models of
Teacher Education - Behaviouristic, Competency-based and Inquiry
Oriented Teacher Education Models

Concept, Need, Purpose and Scope of In-service Teacher Education,
Organization and Modes of In-service Teacher Education, Agencies
and Institutions of In-service Teacher Education at District, State and
National Levels (SSA, RMSA, SCERT, NCERT, NCTE and UGC),
Preliminary Consideration in Planning in-service teacher education
programme (Purpose, Duration, Resources and Budget)

Concept of Profession and Professionalism, Teaching as a Profession,
Professional Ethics of Teachers, Personal and Contextual factors
affecting Teacher Development, ICT Integration, Quality Enhancement
for Professionalization of Teacher Education, Innovation in Teacher
Education :
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Unit 5: Curriculum Studies

a)

b)

d)

Concept and Principles of Curriculum, Strategies of Curriculum
Development, Stages in the Process of Curriculum development,
Foundations of Curriculum Planning - Philosophical Bases (National,
democratic), Sociological basis (socio cultural reconstruction),
Psychological Bases (learner's needs and interests) Bench marking
and Role of National level Statutory Bodies - UGC, NCTE and
University in Curriculum Development

Models of Curriculum Design: Traditional and Contemporary Models
(Academic / Discipline Based Model, Competency Based Model, Social
Functions / Activities Model [social reconstruction], Individual Needs &
Interests Model. Qutcome Based Integrative Model , Intervention
Model, C | P P Madel (Context, Input, Process, Product Model)

Instructional System, Instructional Media, Instructional Techniques and
Material in enhancing curriculum Transaction, Approaches to
Evaluation of Curriculum : Approaches to Curriculum and Instruction
(Academic and Competency Based Approaches), Models of Curriculum

Evaluation: Tylers Model, Stakes’ Model, Scriven's Model,

Kirkpatrick's Model

Meaning and types of Curriculum change, Factors affecting curriculum
change, Approaches to curriculum change, Role of students, teachers
and educational administrators in curriculum change and improvement,
Scope of curriculum research and Types of Research in Curriculum
Studies

Unit 6: Research in Education

a)

Meaning and Scope of Educational Research, Meaning and steps of
Scientific Method, Characteristics of Scientific Method (Replicability,
Precision, Falsifiability and Parsimony), Types of Scientific Method
(Exploratory, Explanatory and Descriptive), Aims of research as a
scientific activity; Problem-sclving, Theory Building and Prediction,
Types of research (Fundamental, Applied and Action), Approaches to
educational research (Quantitative and Qualitative), Designs in
educational research {Descriptive, Experimental and Historical)

Variables: Meaning of Concepts, Constructs and Variables, Types of
variables (Independent, Dependent, Extraneous, Intervening and
Moderator), Hypotheses - Concept, Sources, Types (Research,
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Directional,  Non-directional,  Null),  Formulating  Hypothesis,
Characteristics of a good hypothesis, Steps of Writing a Research
Proposal, Concept of Universe and Sample, Characteristics of a good
Sample, Techniques of Sampling (Probability and Non-probability
Sampling), Tools of Research - Validity, Reliability and Standardisation
of a Tool, Types of Tools (Rating scale, Attitude scale, Questionnaire,
Aptitude test and Achievement Test, Inventory), Techniques. of
Research (Observation, Interview and Projective Techniques)

c) Types of Measurement Scale (Nominal, Ordinal, Interval and Ratio),
Quantitative Data Analysis - Descriptive data analysis (Measures of
central tendency, variability, fiduciary limits and graphical presentation
of data), Testing of Hypothesis (Type | and Type |l Errors), Levels of
Significance, Power of a statistical test and effect size, Parametric
Techniques, Non- Parametric Techniques , Conditions to be satisfied
for using parametric technigues, Inferential data analysis, Use and
Interpretation of statistical techniques: Correlation, t-test, 2z-test,
ANOWVA, chi-square (Equal Probability and Normal Probability
Hypothesis). Qualitative Data Analysis - Data Reduction and
Classification, Analytical Induction and Constant Comparison, Concept
of Triangulation

d) Qualitative Research Designs: Grounded Theory Designs (Types,
characteristics, designs, Steps in conducting a GT research, Strengths
and Weakness of GT) - Narrative Research Designs (Meaning and key
Characteristics, Steps in conducting NR design), Case Study (Meaning,
Characteristics, Components of a CS design, Types of CS design,
Steps of conducting a CS research, Strengths and weaknesses),
Ethnography (Meaning, Characteristics, Underlying assumptions, Steps
of conducting ethnographic research, Writing ethnographic account,
Strengths and weaknesses), Mixed Method Designs: Characteristics,
Types of MM designs (Triangulation, explanatory and exploratory
designs), Steps in conducting a MM designs, Strengths and weakness
of MM research.

Unit 7: Pedagogy, Andragogy and Assessment

a) Pedagogy, Pedagogical Analysis - Concept and Stages, Critical
Pedagogy- Meaning, Need and its implications in Teacher Education,
Organizing Teaching:. Memory Level (Herbartian  Model),
Understanding Level (Morrison teaching Model), Reflective Level
(Bigge and Hunt teaching Model), Concept of Andragogy in Education:
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D)

d)

= if

Meaning, Principles, Competencies of Self-directed Learning, Theory of
Andragogy  (Malcolm Knowles), The Dynamic Model of Learner
Autonomy

Assessment — Meaning, nature, perspectives (assessment for

Leaming, assessment of learning and Assessment of Learning) - Types

of Assessment (Placement, formative, diagnostic, summative)
Relations between objectives and outcomes , Assessment of Cognitive
(Anderson and Krathwohl), Affective (Krathwohl) and psychomotor
domains (R.H. Dave) of learning

Assessment in Pedagogy of Education: Feedback Devices: Meaning,
Types, Criteria, Guidance as & Feedback Devices: Assessment of
Portfolios, Reflective Journal, Field Engagement using Rubrics,
Competency Based Evaluation, Assessment of Teacher Prepared I1CT
Resources

Assessment in Andragogy of Education - Interaction Analysis: Flanders'
Interaction analysis, Galloway's system of interaction analysis
(Recording of Classroom Events, Construction and Interpretation of

\nteraction Matrix), Criteria for teacher evaluation (Product, Process

and Presage criteria, Rubncs for Self and Peer evaluation (Meaning,
steps of construction).

Unit 8: Technology in/ for Education

a)

b)

Concept of Educational Technology (ET) as a Discipline: (Information
Technology, Communication Technology & Information and
Communication Technology (ICT) and Instructional Technology,
Applications of Educational Technology in formal, non formal (Open
and Distance Leaming), informal and inclusive education systems,
Overview of Behaviourist, Cognitive and Constructivist Theories and
their implications to Instructional Design (Skinner, Piaget, Ausubel,
Bruner, Vygotsky), Relationship between Learning Theories and
Instructional Strategies (for large and small groups, formal and non
formal groups )

Systems Approach to Instructional Design, Models of Development of
Instructional Design (ADDIE, ASSURE. Dick and Carey Model
Mason's), Gagne's Nine Events of Instruction and Five E's of
Constructivism, Nine Elements of Constructivist Instructional Design,
Application of Computers in Education: CAl, CAL, CBT, CML, Concept,
Process of preparing ODLM, Concept of e learning, Approaches to e
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c)

R L

learning (Offline, Online, Synchronous, Asynchronous,  Blended
learning, mobile learning)

Emerging Trends in e learing: Social learning (concept , use of web
2.0 tools for leaming, social networking sites, blogs, chats, video
conferencing, discussion forum), Open Education Resources (Creative
Commeoen, Massive Open Online Courses; Concept and application), E
Inclusion - Concept of E Inclusion, Application of Assistive technology
in E learning , Quality of E Learning — Measuring quality of system:

Information, System, Service, User Satisfaction and Net Benefits (D&M

IS Success Model, 2003), Ethical Issues for E Learner and E Teacher -
Teaching, Leaming and Research

Use of ICT in Evaluation, Administration and Research: E portfolios,
ICT for Research - Online Repositories and Online Libraries, Online
and Offline assessment tools (Online survey tools or test generators) —
Concept and Development.

Unit 9: Educational Management, Administration and Leadership

a) Educational Management and Administration — Meaning, Principles,

Functions and importance, Institutional building, POSDCORB, CPM,
PERT, Management as a system, SWOT analysis, Taylorism,
Administration as a process, Administration as a bureaucracy, Human
relations approach to Administration, Organisational compliance,
Organinsational development, Organisational climate

Leadership in Educational Administration: Meaning and Nature,
Approaches to leadership: Trait, Transformational, Transactional, Value
based, Cultural, Psychodynamic and Charismatic, Models of
Leadership (Blake and Mouton’s Managerial Grid, Fiedlers
Contingency Model, Tri-dimensional Model, Hersey and Blanchard's
Model, Leader-Member Exchange Theory)

Concept of Quality and Quality in Education: Indian and International
perspective, Evolution of Quality: Inspection, Quality Control, Quality
Assurance, Total Quality Management (TQM), Six sigma, Quality
Gurus: Walter Shewart, Edward Deming, C.K Pralhad

Change Management: Meaning, Need for Planned change, Three-
Step-Model of Change (Unfreezing, Moving, Refreezing), The
Japanese Models of Change: Just-in-Time, Poka yoke, Cost of Quality:
Appraisal Costs, Failure costs and Preventable costs, Cost Benefit
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Analysis, Cost Effective Analysis, Indian and International Quality
Assurance Agencies: Objectives, Functions, Roles and Initiatives
(National Assessment Accreditation Council [NAAC], Performance
Indicators, Quality Council of India [QCI] International Network for
Quality Assurance Agencies in Higher Education [INQAAHE].

Unit 10: Inclusive Education

a)

p)

d)

inclusive Education: Concept, Principles, Scope and Target Groups
(Diverse learners; Including Marginalized group and Learners with
Disabiliies), Evolution of the Philosophy of Inclusive Education:
Special, Integrated, Inclusive Education, Legal Provisions: Policies and
Legislations (National Policy of Education (1985, Programme of Action
of Action (1992), Persons with Disabilities Act (1995), National Policy of
Disabilities (2008), National Curriculum Framework (2005), Concession
and Facilties to Diverse Learners (Academic and Financial).
Rehabilitation Council of India Act (1992), Inclusive Education under
Sarva Shiksha Abhiyan (SSA), Features of UNCRPD (United Nations
Convention on the Rights of Persons with Disabilities) and its
Implication

Concept of Impairment, Disability and Handicap, Classification of
Disabilities based on ICF Model, Readiness of School and Models of
Inclusion, Prevalence, Types, Characteristics and Educational Needs of
Diverse learners’ Intellectual, Physical and Multiple Disabilities, Causes
and prevention of disabilities, Identification of Diverse Learners for
Inclusion. Educational Evaluation Methods, Technigues and Tools

Planning and Management of Inclusive Classrooms; Infrastructure,
Human Resource and Instructional Practices, Curriculum and
Curricular Adaptations for Diverse Learners, Assistive and Adaptive
Technology for Diverse leamers: Product (Aids and Appliances) and
Process (Individualized Education Plan, Remedial Teaching), Parent-
Professional Partnership: Role of Parents, Peers, Professionals,
Teachers, School

Barriers and Facilitators in Inclusive Education; Attitude, Sacial and
Educational, Current Status and Ethical Issues of inclusive education in
India, Research Trends of Inclusive Education in India

e
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UNIVERSITY GRANTS COMMISSION
NET BUREAU

NET SYLLABUS

Subject : Management Code No. : 17
Unit = |

Management — Concept, Process, Theories and Approaches, Management Roles
and Skills

Functions — Planning, Organizing, Staffing, Coordinating and Controlling.
Communication — Types, Process and Barriers.
Decision Making — Concept, Process, Technigues and Tools

Organisation  Structure and Design - Types, Authority, Responsibility,
Centralisation, Decentralisation and Span of Control

Managerial Economics = Concept & Importance

Demand analysis — Utility Analysis, Indifference Curve, Elasticity & Forecasting
Market Structures — Market Classification & Price Determination

National Income — Concept, Types and Measurement

Inflation — Concept, Types and Measurement

Business Ethics & CSR

Ethical Issues & Dilemma

Corporate Governance

alue Based Organisation



Unit - |l

Organisational Behaviour - Significance & Theories

Individual Behaviour — Personality, Perception, Values, Attitude, Learning and
Motivation -

Group Behaviour — Team Building, Leadership, Group Dynamics
Interpersonal Behaviour & Transactional Analysis

Organizational Culture & Climate

Work Force Diversity & Cross Culture Organisational Behaviour
Emotions and Stress Management

Organisational Justice and Whistle Blowing

Human Resource Management — Concept, Perspectives, Influences and
Recent Trends

Human Resource Planning, Recruitment and Selection, Induction, Training
and Development

Job Analysis, Job Evaluation and Compensation Management

Unit — 1l

Strategic Role of Human Resource Management
Competency Mapping & Balanced Scoreboard

Career Planning and Development

Performance Management and Appraisal

Organization Development, Change & OD Interventions
Talent Management & Skill Development

Employee Engagement & Work Life Balance

A R

e
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Industrial Relations: Disputes & Grievance Management, Labour Welfare and
Social Security

Trade Union & Collective Bargaining

International Human Resource Management — HR Challenge of International
Business

Green HRM

Unit= 1V

Accounting Principles and Standards, Preparation of Financial Statements

Financial Statement Analysis — Ratio Analysis, Funds Flow and Cash Flow
Analysis, DuPont Analysis

Preparation of Cost Sheet, Marginal Costing, Cost Volume Profit Analysis
Standard Costing & Variance Analysis

Financial Management, Concept & Functions

Capital Structure — Theories, Cost of Capital, Sources and Finance

Budgeting and Budgetary Control, Types and Process, Zero base Budgeting
Leverages — Operating, Financial and Combined Leverages, EEBIT-EPS

Analysis, Financial Breakeven Point & Indifference Level.

Unit =V

Value & Retums — Time Preference for Money, Valuation of Bonds and Shares,
Risk and Retums;

Capital Budgeting — Nature of Investment, Evaluation, Comparison of Methods;
Risk and Uncertainly Analysis

Dividend = Theaories and Determination

Mergers and Acquisition — Corporate Restructuring, Value Creation, Merger'
Negotiations, Leveraged Buyouts, Takeover

Portfolioc Management = CAPM, APT



—a?L

Derivatives — Options, Option Payoffs, Option Pricing, Forward Contracts &
Future Contracts

Working Capital Management — Determinants, Cash, Inventory, Receivables and
Payables Management, Factoring

International Financial Management, Foreign exchange market

Unit - Vi

Strategic Management — Concept, Process, Decision & Types

Strategic Analysis - External Analysis, PEST, Porter's Approach to industry
analysis, Internal Analysis — Resource Based Approach, Value Chain Analysis

Strategy Formulation — SWOT Analysis, Corporate Strategy — Growth, Stability,
Retrenchment, Integration and Diversification, Business Portfolio Analysis - BCG,
GE Business Model, Ansoff's Product Market Growth Matrix

Strategy Implementation - Challenges of Change, Developing Programs
Mckinsey 7s Framework

Marketing — Concept, Orientation, Trends and Tasks, Customer Value and
Satisfaction

Market Segmentation, Positioning and Targeting

Product and Pricing Decision — Product Mix, Product Life Cycle, New Product
development, Pricing — Types and Strategies

Place and promotion decision — Marketing channels and value networks, VMS,
IMC, Advertising and Sales promotion

Unit =VII

Consumer and Industrial Buying Behaviour; Theories and Models of Consumer
Behaviour

Brand Management — Role of Brands, Brand Equity, Equity Models, Developing
a Branding Strategy: Brand Name Decisions, Brand Extensions and Loyalty

Logistics and Supply Chain Management, Drivers, Value creation, Supply Chain
Design, Designing and Managing Sales Force, Personal Selling



=23~

Service Marketing — Managing Service Quality and Brands, Marketing Strategies
of Service Firms

Customer Relationship Marketing — Relationship Building, Strategies, Values and
Process

Retail Marketing — Recent Trends in India, Types of Retail Outlets.

Emerging Trends in Marketing — Concept of e-Marketing, Direct Marketing,
Digital Marketing and Green Marketing

International Marketing — Entry Mode Decisions, Planning Marketing Mix for
International Markets

Unit =VIlI

Statistics for Management: Concept, Measures Of Central Tendency and
Dispersion, Probability Distribution — Binominal, Poison, Normal and Exponential

Data Collection & Questionnaire Design

Sampling = Concept, Process and Technigues

Hypothesis Testing — Procedure; T, Z, F, Chi-square tests : !
Correlation and Regression Analysis

Operations Management — Role and Scope

Facility Location and Layout — Site Selection and Analysis, Layout — Design and
Process

Enterprise Resource Planning — ERP Modules, ERP implementation
Scheduling; Loading, Sequencing and Monitoring

Quality Management and Statistical Quality Control, Quality Circles, Total Quality
Management — KAIZEN, Benchmarking, Six Sigma; IS0 9000 Series Standards

Operation Research — Transportation, Queuing Decision Theory, PERT / CPM

Unit —IX

International Business — Managing Business in Globalization Era; Theories of
International Trade; Balance of payment



Foreign Direct Investment — Benefits and Costs

Multilateral regulation of Trade and Investment under WTO
International Trade Procedures and Documentation; EXIM Policies
Role of International Financial Institutions — IMF and World Bank

Information Technology — Use of Computers in Management Applications; MIS,
DSS -

Artificial Intelligence and Big Data
Data Warehousing, Data Mining and Knowledge Management — Concepts

Managing Technological Change

Unit - X

Entrepreneurship Development — Concept, Types, Thecries and Process,
Developing Entrepreneurial Competencies

Intrapreneurship — Concept and Process
Women Entrepreneurship and Rural Entrepreneurship

Innavations in Business — Types of Innovations, Creating and ldentifying
Oppeortunities, Screening of Business Ideas

Business Plan and Feasibility Analysis — Concept and Process of Technical,
Market and Financial Analysis

Micro and Small Scale Industries in India; Role of Government in Promoting SSI
Sickness in Small Industries — Reasons and Rehabilitation

Instiutional Finance to Small Industries — Financial Institutions, Commercial
Banks, Cooperative Banks, Micro Finance.
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