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Preface

Dear Teacher,

Weimplemented the learner centered, activity based and process oriented approach
for teaching and learning of Computer Science in standard Xl last year. It was a new
experience for many of you and | hope you have owned the pedagogy in the real spirit.
Dueto many reasons, some of you may not have effectively applied this approach. But this
year, all of you are expected to realise this approach in your classesin the true sense.

This source book will eliminate all of your ambiguities and apprehensions regarding
the new approach. Snce our children have to appear for the public examination this year,
we should not go for any compromise in implementing the pedagogy.

This book hastwo parts. Part | begins with refreshing the basis and concerns of the
approach concisaly. In this part more stress is given to enlighten the learning activities
that can be tried out in and outside the class. The list of curriculum objectives are given
followed by the syllabus details. Detailing about the scheme and planning alsois provided.
The details given for evaluation consists of the particulars of continuous eval uation (CE),
practical evaluation (PE) and term-end evaluation (TE).

Part Il of thisbook describes the suggested activities for the effective attainment of
curriculum objectives through the transaction of topics related to each chapter in the
syllabus. Being teachers in different school environments, you have the freedom to find
and try out alternate activities. But, while choosing an activity or strategy, you should
ensure the feasibility, students' involvement, possibility of development of process skills,
timerequired, etc.

Suggestionsaswell asinnovativelearning activitiesareinvited to improvethe quality
of the book and for the betterment of the learning process.

With regards,

Dr.E.VasalaKumar
Thiruvananthapuram Director,
June, 2006 SCERT, Kerda
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Introduction

This Source Book isan important aid for teaching Computer Sciencein standard XII. Itis
aready reference for implementing the learner centered pedagogy. We introduced the learner-
centered, process-oriented and activity based pedagogy in the higher secondary education of
Kerda in the year 2005. It was implemented in standard X and we teachers have become
facilitators for our children who have been uplifted to the status of researchers of various topics
under different subjects. Many teachers have enjoyed the new pedagogy while avery few may
not have, due to the lack of infrastructure, undesirable srength of the students in the class,
improper training or lack of understanding about the pedagogy etc. This Source Book will be of
great help particularly for those teachers.

The prime objectives of this book are:

1. Torefreshthenew padagogy and bewell-planned before beginning the scholastic activities
of the new academic year.

2. To get a brief and clear-cut idea about the teaching-learning strategies that can be
implemented in standard X11 for the effective attainment of the curriculum objectives and/
or the transaction of conceptsin and outside the class-room.

3. To conduct evauation processes systematicaly and trangparently without bias.

You are aso provided with the curriculum objectives of the subject, syllabus and three
levels of planning for the year, each unit and each day. Y et ancther resource given isthe detailed
description of the practica evaluation (externd) as part of the term-end evaluation. Towardsthe
end of this book, the list of reference books and other web resources are provided.

We begin this book by highlighting the characteritic features of the pedagogy to remind
you of the gpproach to be used in Computer Science education, the role of teachers in the
changed classroom, and the strategies to be applied to devel op the process skills and/or mental
abilities of the sudents.

So let us dearly understand, own and share the pedgogy to build a dynamic and talented
younger generation that possesses enhanced problem solving skills, other process skills, vivid
kind of learning experiences and isrich in morde, socid commitment, human values etc.




Basis and Concerns of the Approach

Asthe subject of Computer Science bel ongsto the science stream, it is better to learn and
teach the concepts through activities so that the learners will be enriched with sufficient probem
solving skillsand avariety of learning experiences. Thiscould bring unexpected but great benefits
to the learners and the society. Knowledge is the product of learning processes which may leed
to developments and discoveries. Our children can play an important role in the developments
and discoveriesinthefied of I'T and computer, if learning of Computer Scienceis made process-
oriented. We teachers should try to make sure that today's classrooms provide enough learning
experiences through various processes by which the new concepts and idess are constructed.
There are sufficient opportunities for activities to enrich the problem solving skilss and mentd
abilitiesof thelearners. Here, theteacher is changing his’her roleto that of afacilitator, friend, co-
learner, guide, scaffolder etc. In short, learning Computer Science needs to be

Activity based
Process oriented

Learner centered
Life oriented

Thelearning gpproach of Computer Science focusses on the the construction of knowledge
through the following activities

Acquire the facts, ideas, principles and theories.
Cultivate skillssuch as obsarving, classfying, charting, communicating, using number
relationships, predicting, inferring, making operationa definitions, interpreting,
experimenting etc. to get acquainted with the concepts and principles.
Apply and connect the concepts and principles in red-life Stuations and solving
problems to enhance the process skills and menta abilities.
Create new software products by identifying and defining problems, formating
hypothesis, finding solutions and deve oping software for the solutions.

Utilise the knowledge to incul cate pogitive attitude and human valuesto redise the
ams of education.

Theoretical Foundations of the New Approach

Thebassof thenew curriculumisderived from the devel opmentsin philasophy, psychology,
anthropology and sociology taking place in Indiaand other countries. The new curriculum gives
adequate thrust to the following:
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Condiructivigt Interactivist Approach
Multiple Intelligence
Emotiond Inteligence

The Constructivist Paradigm

The concept of learning has been changed radicaly in the past decades. The contribution
of Piaget, Vygotzky, Bruner and others have given a new direction to the developmentsin this
area. The following are important among these new concepts:

Learning is congtruction of knowledge.
Learning takes place as part of problem solving and other processes.

Learning takesplace by incorporating new dementsof knowledgeinto the cognitivesiructure
of the learner.

The important features of congtructivism may be summarised asfollows:

Learners must be given opportunities to discover ideas and facts through inquiries.

" The possbilties of collaborative learning should be exploited by which the learning
respongbilities are shared among the members of a group to attain a common objective.

" To inculcate human vaues as wdl as for the optimum utilisation of the resources, co-
operative learning can be established, by which learners share their learning experiences
and knowledge with others.

" Theleve of achievement that can be reached by the learners vary and hence by providing
support from the peer group, teachers and others who can contribute to, the learners can
reach their proxima level of develoment. According to Vygotzky, the area between the
level achieved by own efforts and that which can be achieved with the help of othersis
termed as Zone of Proximal Development (ZPD).

" Teachers should provide help in completing the learning activities to the needy, but not
taking over and doing it for the students. Teachersmay provide hints, examples, evidences
or ask questionsto direct thethoughtsto theright path. Thiskind of help, caled scaffolding,
isinevitable in condructivist paradigm.

" The learning process is made fully learner-centered, locdly specific and life-related by
meaking it interactive, problem based, activity based, project based, etc.

Multiple Intelligence

Modern theories recognise thet, by giving suitable environments and through continued
efforts, sudents can improvetheintelligencerelated to aspecific area. According to the theory of
Howard Gardner, human intelligence has different components and dl these components are
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present in dl individuds in different proportions. Some components may be more prominent in
some individuas. We should try to provide opportunities to develop these components of
intelligence while organising learning activities in and outside the classrooms. The components
inlcude the following:

" Verbal/Linguistic intelligence, that provides abilities for reading, writing, verbal
production, spesking and lecturing and communicating effectively. Thistype of intelligence
can be devel oped through activities such as preparing notes, assignments, seminar documents,
Lab Diary (Observation Book), project reports etc. and presenting the discussion points,
seminars, ec.

L ogical/Mathematical intelligence, that supportsahilitieslikelogicd thinking and finding
out patterns and relations. Thistype of inteligence is developed through writing dgorithms
or programs, identifying errors, converting the code segments from one form to another,
predicting outputs etc.

" Visual/Spatial intelligence, with which people will be able to desgn modds, draw
flowcharts and write readable source codes. Using and developing graphica  software
and developing presentations with animations will also help develop this component.

Bodily-Kinesthetic I ntelligence, which isrelated to the ability to move various parts of
the body. In computer education, typing skill, mouse movement skills, handling hardware
components etc. will be more in those who have this kind of intelligence.

Musical Intelligence, which is highly developed in people with the ability to distinguish
the different dements in music, performing musicians, people who can hum tunes and
those who can gppreciate music. We can provide opportunitiesto devel op programsusing
functions or such facilities to incorporate the musica sense of the learners.

I nterpersonal I ntelligence, provides leadership qudlities and such persons are able to
interact in a pogitive way with others. Debates, role play and other group activities that
ensure co-operative and collaborative learning, can be utilised to cultivate thisintelligence.

Intra Personal I ntelligence, which is essentidly the ability to understand onesdlf. Such
people will have the ability to understand their abilities and shortcomings. We can make
the children confident, in developing logic for programs and performing other learning
activities, by proper scaffolding and encouragements. Ther limitations are to be
sympeathetically consgdered and afriendly envoronment is to be crested.

Naturalistic I ntelligence, which is characterised by deep interest in nature, love for
felow beings and interest in spiritud and naturdigtic phenomena. The effort to make the
desktop of computer attractive, isan instance that reveals the taste of the students. Let us
direct it properly.

10
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Emotional Intelligence and EQ

Recent researchers say that thereis evidence for another area of intelligence, namely emo-

tiond intelligence. The teacher who ams at improving the emotiond intelligence of sudents need
to concentrate on the following.

(i)

(if)

(iii)

Ability to take decisions

Rather than imposing decison on students while planning and executing activities, the
students may be alowed to take part in the decision making process. While conducting
activitieslike quiz, classtet, etc., determining the formats of assgnments, project report
etc., and fixing the date of submisson of assigned works, tests efc., it is better to take
decisions through open discussion in the class and inviting Sudents suggestions.

Ability to reach consensus

When different opinions, ideas and positions arise, the students may be given the
responghility to reach aconsensus. While devel oping logic, selecting thetools, congtructs
or facilities of the language, listing merits or demerits of some concepts, comparing
smilar concepts, etc. students should be dlowed to intervenein ahedthy way to reach
consensus.

Ability to solve problems

The teacher should make the students aware of the fact that any problem will have a
solution and they can find the solution with continued efforts. Students are to be given
chancesfor:

* finding reasons for problems.

* suggedting solutions through individua or group efforts.

 andysng the shortcomings in methods to solve problems.

* discussing the optimdity of the solutions.

Danid Goleman and some others have devel oped devices for measuring emotiond intelli-
gence and the unit of measurment is known as Emotiona Quotient (EQ). The EQ is more
relevant than the 1Q in the process of learning and development. The fact, that one's EQ isthe
greatest factor affecting one's successin life, is now widdy accepted.

Role of Teachersand Students

If the activities envisaged in the curriculum have to take place in the class room, teachers
should take up the following roles as and when needed:

* Anassgant who sympathetically solves the problems of students.

» A friend who smplifies and supports learning activities.

11
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A group leader who shows by example the democratic methods.
A co-learner who actively participatesin learning activities.

In addition to these, the new curriculum envisions the responghbilities of teachers asfollows:

Diagnose the learning activities and provide suitable experiences or remediations.
Pan and provide chdlenging Situations.

Continuoudy evauate the progress of learners.

Promote divergent thinking.

Facilitate inter-persona and intra-persona interactions.

The new approach dso envisionsthe learner in anew perspective. In the learner centered
activity oriented pedagogy, the learner :

Activley participates in the learning process.
Actsasa researcher.

Shares information.

Shares respongibilities.

Collects information.

Leads a group.

Interacts in a group.

Works as a co-participant.

Observes and demonstrates.
Experiments.

Interprets and makes inferences.

Judges the merits and demerits of an idea.




Teaching-Learning Strategies

Learning Computer Sciencein the classroom takes place through activitieslike discussion,
illugtrations, observation, demondtration, quiz, preparation of notes, program writing, error
corrections, output predictions, assgnments, album preparation, seminars, lab work, classtedts,
project, etc.

Among these, assgnments, notes preparation, question making for quiz and tests etc. are
individua activities and could be done a home. But they have to be discussed and shared in the
classroom. The group activities should ensure co-opertaive and collaborative learning. Though
thestudentsdo thework, theteachershaveacrucid role. They areexpected tofacilitate, encourage,
help, guide and scaffold as and when required. Theforesaid activities can be classfied in another
perspective. The activities such as assgnment, lab work, class test and project are considered
for Continuous Evauation process, but this does not mean that other activities need not be
evauated. There should be some means for evaluating al the classroom activities. For example,
after a discussion to transact a new concept, the students may be asked to prepare notes by
covering the points evolved, list the features of some facility, construct a comparison table or
illustrate a concept.

The CE items are to be evduated on the basis of uniform criteriaand the scores obtained
will be taken into congderation for fixing the grade during term-end evauation. Being learning
activities, they are briefly mentioned in this chapter, but will be detailed in chapter 7 of this book.
Let us now see how these activities can be conducted in our class-rooms.

Discussion
Discussonisthemaost commonly used medium for communication. To transact the concepts
of Computer Science and to develop logic for the programs, discussion is a very good learning
activity. Effectivediscusson will gimulaetheinteligence of thelearner. It will makethe absorption
of knowledge easer. Discussonisnather merdy asking questions and answering nor explanaions
given by teachers.
Classroom discussons will become effective only if it is sysematicadly organised. The
following points are to be consdered while conducting a discussion.
* There should beaproblem or aquestion or atopic that requires clarification or adecision.
 If possible, the topic of discussion should be informed in advance so that the students get
an opportunity to think about it and study.
» There should be a sdf-attempt to communicate the discussion points with others.

» Thediscussion can be within smdl groups or in the whole dlass.
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 If itisin smal groups, each individud shares hisher discusson points with othersin the
group and should reach a consensus after negotiations. Sufficient time should be provided
and it should be time bound.

 If thewholedassisinvolved in the discussion, Strategies are to be used to make effective
use of the avallable time.

» Thediscussion should be guided properly to make sure that the sudents are discussing the
points that are intended to be covered. Questions or hints may be supplied to make the
discusson in theright track.

» The ideas or concepts generated during the discusson within smal groups should be
presented in the class so that they are shared and refined.

* Theteacher should consolidate the discusson and the students should be asked to make
notes covering the points that evolved in the discusson.

» The notes prepared by the students may be evauated in peer by presenting the pointsin
the classin the prescribed format.

Quiz

Quiz is a better learning activity to brush up the ideas which are essentia to proceed to a
new topic. The demand for this activity should be naturaly evolved so that it will be challenging,
need based and motivative. There should be a planning session for the quiz in which the type of
quiz, the topics to be covered, etc. are decided. Sample questions may be formed in the class
itsedf and shared to get an idea about framing questions. There should be darifications by the
teacher for the questions and answerswherever necessary during the quiz. Different types of quiz
can be conducted as described in the Source Book of standard XI.

[llustrations

Whenillugration istaken asaearning activity, we mean that it is the picturisation of anew
concept, establishment of the concept with redl-life situations, or explanation of the concept with
the help of example. lllustrations are best suited for transacting conceptslike facilities or features
of C++ language and SQL, the syntax for their usage, their working etc. If we picturise the
memory alocation for objects and program, we are actudly illugtrating the concept. First of al
aneed for the new concept or construct isto be generated by issuing a problem and then the new
concept isintroduced as its solution with the help of an example. Then dlow the studentsto try
themsdlves to condruct the syntax or to develop an operaiond or working definition of the
concept. An open discussion may be conducted for the contribution of others and the teacher
should consolidate the points evolved. More exercises may be given to the studentsfor illustration
to get a clear-cut idea about the new concepts or syntax.

14
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Code Manipulations

Code manipulaionisan activity that isexclusively applicableinlearning Computer Science.
The understanding about thefacilities of programming languages and their usage, logical reasoning
etc. can beenhanced by providing learning experiencesthrough thisactivity. By code manipuletion
we mean error correction, output prediction, code conversion, code modification, code
optimisation etc. These activities ensure higher leve thinking and enrichment of higher order
mental processes. All activities under this category begins by issuing aprogram or code segment.
The activities are performed individualy and the products are compared within groups. The
consolidated result or product is presented in the class, explaining their findings or its working.
Other students or groups are given opportunities to express their opinion about the product and
dlow manipulatations if required. Findly teacher consolidates or refines the findings and dl the
students take down notes.

Error Correction

Error correction is an effective learning process for acquiring a good understanding in
programming aspects. Incorrect codes writen in C++ langauge are supplied by the teachers and
asked the sudentsto identify theerrorsand correct them without affecting thelogic. Theformdities
of student participation are compl eted as described above. Notethat whenever an error isidentified,
the reason should be presented and when correction is made, proper justification should be given.

Output Prediction

A program or code segment in C++ may be given to the sudents and asked to find the
output. Smilarly, by supplying tables of database and SQL statements, the students may be
asked to find the output of the query.

Code Conversion

Theteacher gives acode segment that uses somefacility of the programming language (for
example use of if satement) and ask the students to rewrite the code using some other facility
(say, usng switch statement) without changing the output.
Code Modification

A program for aspecific purposeisgiven to the students and asked to modify the program
so that it can be used for solving some other program. For example, aprogram to find the sum of

the firgt 10 naturd numbers may be given and can be asked to modify the program to find the
factorid of 10 (A duemay be given by dating that factorid of 10isthe product of firgt 10 naturd nos).

Code Optimisation

When programs are devel oped and presented in the class, this activity can be executed by
setting some contraints in using the facilities of the language or in the logic. For example, in a
program to find the factoria of anumber, optimisation may beimposed by not alowing the use of
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avariablefor just controlling theloop. Smilarly, in aprogram for checking astring for paindrome,
condraint may beimposed by not alowing an extrastring variable or without forming the reversed
sring. To proceed the activity, we can follow the procedure of other code manipulation activities.

Program Coding

After the transaction of each new concept or facility of C++ language or SQL., problems
should be given to write programs for the solution. A discusson may be initaited to define the
problem clearly and to develop the logic for the solution. Similar cases may be brought to the
atention or hints may be given to frame the logic. Let the Sudents try themselves individudly,
discuss in smdl groups and present the code segment. If none of them is able to develop the
logic, morecluesin theform of missing slepsmay be supplied and they may be asked to complete
the program. The consolidated program having different logics may be compared and optimdity
may be identified. The logic developed in the class room should be completed as a program
individudly in the Record Book to get it doneinthe lab. More problems may given for developing
programsfor their solutions as home assignments. Such work should be presented and discussed
in the classroom.

Lab Work

Lab work is an essentid learning actvity for the better congtruction of the programming
aspects. It isaso congdered as a CE component. However the proceedingsinimplementing this
activity is described here in three stages. Preparation, Devel opment and Recording. A book,
caled Record Book, plays an important rolein al of these stages.

Record Book

The Record Book may be consdered as a diary in which student records the activities
done in connection with the Lab Work. It will be continuoudy evaduated by teacher and the
summative evauation will be done by an externa examiner during Practical Examinaion whichis
apat of TE. It isacollection of program codes that are developed in the class/home and tried
out in thelab. The observations, corrections and sample outputs are aso noted in the book. The
corrected programs may be re-written in the same book, if needed. Teacher verifiesand evaluates
the contentsin it frequently and scores are recorded in his’her evauation regider.

Preparation

Before entering the computer |ab, the students should have clarity about the work they
intend to do. They should have their Record Book with them and it should contain the details of
work to be donein the lab. In the case of C++, the programs that are discussed in the classand
the exercises executed at home should be available so that the work in the computer lab will be
very easy and thelab time can dso be effectively utilised. The students may be ingtructed to have
aclear-cut ideaabout the logic and features to be used. L et the learners do asmany programsas
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possible by ensuring that they are provided with problems that require the gpplication of dl the
condructs or facilities of the language. Emphasisisto be given for object oriented programming
(i.e., usng classes and objects) in the case of C++.

Inthecaseof SQL, they should have the structure of table and queriesfor datamanipulation
in their Record Book. It should also contain the statements required for the queries that are
discussed in the class or prepared a home. There should aso be provison to execute SQL
satementsin the lab with the help of Oracle, MS Access or SQL Server.

Development

The program devel opment should not be mere typing of the ready-made program. Rather,
the students understand the logic clearly and type the program without looking at the written
code. The Record Book may be referred to, only if thereis no other way. After the completion
of program entry, the knowledge about the language should be explored during compilation. Let
usnot correct theerrorsdirectly, but alow them to try individullay and in group. Let usgivethem
hints or clues. If we are correcting any error, the reason and remedy should be clarified to the
students. Once the error free program is evolved, execute it by using test data. Make sure that
the program isfree of logica errors and check whether the outputs possess maximum accuracy.

Recording and Evaluation

Corrections and modifications madein the programs/procedure/steps are to be recorded
inthe Record Book after obtaining the correct output. If possible, sample output(s) can be noted
down. The outputs should be verified and evaluated in peer and by the teacher.

Class Test

While conducting class test, we should make sure that it provides learning experiencesto
the students. We have to assure the involvement of sudents in dl the stages starting from the
preparation of the questionstill the recording of scores obtained. We can spend one period for
the planning and another period for test and evaluation. This activity is degtiled in chapter 7.

Assigned Works

In this section we will discuss some other activities such as prepartaion of notes, project
report, assgnments etc. which are done individualy a home.

Notes Preparation

After coducting discussion, the points evolved and consolodated should be written in the
note book. The formats may be discussed in the class and they can be in tabular form, ligtsin
bullets or numbers, schematic diagrams, heirarchica charts, brief descriptions etc. The notes
prepared by the students may be evlauted in peer and often verified by the teacher. Remedid
messures are to be taken for the defaulters.

17
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Home Assignments

These are smal worksfor practising the activities carried out in class. Exercisesrelated to
code manipulation activities can be executed at home in their notes or files. They should be
shared and verified in the class.

Preparation of Assignment Document

The document in connection with the assignment taken for CE isaso prepared individualy
a home by following the format prescribed in the cass covering the points discussed. It should
not be in the note book, but in separate paper for submisson. The valued document may be
returned to the Sudents asit isther learning materid.

Project Report Writing

A report isto be made as a part of the project work carried out by the students. It should
reflect the stages and processes through which the students have completed their project. Even
though the project isagroup activity, the report should be written individualy after each stage of
the project, it should be compared with that of group members and verified by the teacher. After
completing the project, the rough copy of the project report should be submitted to the teacher
and findisation is done only after the teacher's consent. It is desired to submit one copy from
each group to the school library, asit can be areference materid for other students.

Seminar

Even though seminar isnot consdered asa CE tool for class X1, it can be gpplied in many
stuations (for example chapters 10, 11 and 13) asit isavery effective learning activity which
helpsto go deeper into the different aspects of a particular topic in the syllabus. Theinformation
collected from various sources with the guidance of teecher are systematically organised and
presented in the class so that the information is shared among the students. The studentsfrom the
audience side can raise doubts and questions regarding the content and even contribute to.

Asusud there should be aplanning sessonin which thetopicsand subtopics (if any) areto
be identified and assigned to the students. If there are sufficient content for a particular topic, it
may be assigned to agroup, but it should be ensured that each member of the group hasarolein
thework and dl of them are work in a collaborative manner. A seminar paper isto be prepared
and submitted to the teacher for verification and authentication. When the seminar is presented
the students from the audience are expected to record the points in their note books and each
student prepares hisher own seminar paper of the sametopic. At the sametime the student who
presentsthe paper dso modifies hishher peper to reflect the points emerged during the discussion.
All the papers are compared and eval uated to ensure the uniqueness of the efforts made by each
Student to acquire the information regarding the topic.

18



Curriculum Objectives

Learning a subject depends on the attainment of the curriculum objectives by the learners

through various activities. Hence learning Computer Sciencein stlandard X 11 proceeds whenever

the learners.

1.  Familiarise the concepts about basic data types, operators and control structuresin C++
through quiz, discussion, error correction, illustrations, lab work etc. and develop programs.

2.  Deveoptheideaabout arraysand functionsthrough discussion and develop programsfor
array operations.

3. Identify the needs and relevance of user defined data type through discussion, problem
solving etc. and prepare notes on them.

4.  Familiarize the concept of structure through discussion, problem solving etc. and develop
programs using structures.

5. Understand the need and use of array of structures through problem solving and prepare
notes comparing arrays and structures.

6.  Familiarize the concept of nested structures through discussion and problem solving and
define some nested structures..

7.  Undergand different methods for implementing symbolic congtants through illustration,
discussions etc. and prepare a comparison chart.

8.  Compare procedura oriented approach and OOP through discussion, Smulation etc. and
prepare a comparison table.

9.  Undergand the basic concepts of OOPs through illustration of a red life problem and
prepare notes on the concepts.

10. Familiarise the concepts of classes and its implementation in C++ through discusson,
illugtration etc. and define C++ classes.

11. Undergtand different methods and relevance of defining member function of dlassesthrough
problem solving, discussion etc. and gpply these methods for member function definition.

12. Familiaisethe conceptsof friend function and inlinefunction and their impact in programming
through observation, illustration, coding etc. and develop programs.

13. Identify the need for array of objects and exchanging objects between functions through

discusson, illustrations etc. and develop program.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

29.

Familiarise the concepts of static member function, constant member function and nesting
of classes through illugtration, discusson, memory dlocation charting etc. and prepare
notes differentiating them.

Identify Stuations for implementing classes and develop programs using them.

Identify the need of congtructors through illustration, problem solving, discussion etc. and
define constructors for various classes.

Familiarise the concepts and characterigtics of congtructors through discussion and list out
the characterigtics.

Identify different types of constructors through problem-solving, illustration, discusson
etc. and develop programs using each type of constructors.
Understand different methods for caling congtructors with the help of a program and

prepare notes.

Understand the concept of congtructors with the default arguments through a discussion,
compare them with default congtructors, and list out the points identified.

Identify the need for destructors through illustration, observation, discussion etc. and list
out the characterigtics.

Familiarisethe concepts of function overl oading through function definitions, output prediction
etc. and dicit the features of over loading.

I dentify therole of function over loading in implementing polymorphism through discussion
and prepare notes.

Recognisethedifferent typesof congructors as congructor overloading through observation,
discussion etc. and prepare notes by comparing constructor overloading and function over
loading.

Andysefunctionswith default arguments and compare them with function overloading and
develop sample programs.

Formulate theideaabout different types of polymorphismsthrough discussion and prepare
notes.

Formulate the ideaabout inheritance through illustrating redl life Stuationsand prepare notes.
Familiarise the impact of vighility modes in inheritance through illugtration, picturisng,
discussion etc. and prepare a table showing the fegtures of various modes.

Familiarise different type of inheritances through illustrtion of red life Stuation, charting,
discusson and develop the lay out, syntax of each.
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30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

45.

46.

Acquire the idea about abstract and virtua base classes through observation, discussion
etc. and prepare notes.

Andyseinheritance, friendship and containership through group discussion and summarise
gmilaities and dissmilarities anong them.

Familiarise the memory dlocation for the execution of a program through observation of
chart and prepare notes and diagrams.

Familiarse different types of memory alocation techniquesthrough discusson and digtinguish
them.

Formulate the concept of pointers and understand its declaration and initidization through
observation, discussion etc. and cresate and initidise pointers.

Familiarise pointer arithmetic through discussion, output prediction etc. and prepare notes
on pointer arithmetic.

Understand the memory allocation operators through discussion and list out its use.

Familiarisethe memory legk problem throughillugtration and list out the Situation thet result
in memory lesk.

Familiarisethe use of pointersin handling string datathroughillustration by an exampleand
develop programs for string manipulation.

Examinetheroleof pointersasfunction argumentsthrough the discusson, output prediction
etc. and develop programs.

Examine the role of structure pointers and sdif referencid sructures through illugtration,
discussion etc. and prepare notes covering definitions of sdif referentia structures.

Understand the role of pointers to objects through illustrations, discusson and develop
sample program.

Familiarise the concept of linked list through the illugtration of red life Stuations and list
down its advantages.

Acquire the knowledge about stream and familiarize stream object through discusson and
prepare notes.

Familiarise the operators and functions involved in the file operation through illustration
and develop sample program.

Understand the concept of file modes through discussion, illustration, output prediction
etc. and correct the errorneous code segments.

Familiarise the idea about random access and error handling function through problem
solving, discusson etc. and prepare aligt of functionsin each category.
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47.

48.

49.

50.

ol

52.

53.

4.

55.

56.

S7.

58.

59.

60.

61.

Integrate the features and facilities of C++ to develop a software for red life gpplication
through a project.

Acquirethe knowledge about bas ¢ gatesthrough discussion, illustration and prepare circuit
diagrams for Boolean expressions.

Understand the basic postulates and theorems in Boolean Algebra through discussion,
illugtration etc. and prepare a chart showing them.

Familiarise the concepts of principles of dudity through observation, discussion etc. and
find the dud of given expressons.

Familiarse evaluation of Boolean expression through illustration, discussion etc. and work
out some examples.

Familiarise advanced gates through table prepartion, discusson etc. and prepare chart
showing them.

Deveop kills for implementing basic logic gates using universa gates through illugtration
truth table craetion etc. and draw corresponding circuit diagram.

Acquire knowledge about gpplications of logic gates through discusson, illudtration etc.
and develop circuit diagrams for sample applications.

Understand the primary characterigtics of a system so as to define it through genera
discussion.

Establish the need and importance of system and design through discussion, illustration of

redl life examples etc. and prepare notes.

Understand the phases of system development life cycle (SDLC) and familiarizethevarious
activitiesinvolved in system study and system andysisthrough group discussion, illugtrations
etc. and write notes on SDLC.

Familiarise various agpects of system design through discussion, illugtration etc. and list
down the componentsinvolved in system design.

Acquire knowledge in system implementation, maintenance and review through discussion,
case study etc. and prepare notes.

| dentify the advantages of DBM S over conventiona system and recogni ze the components
of DBMS through discussion and red life examples and write notes.

Understand the detailed structure of DBM S through illustration and prepare a chart.
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Understand the variousleve s of database abstraction and the concept of dataindependence
through observation, discussion etc. and prepare notes with diagrams.

Familiarisethe different data model s through discussion, comparison etc. and form atable
showing the features of each modd.

Acquire the concept of RDBMS and its terminologies through generd discussion and
prepare a glossary for RDBMS.

Understand variousrelationa operationsthrough problem solving, illugtrations, discussion,
and write statements for relational operations.

Understand the different processing capabilities of SQL and itsappliaiton through discusson
and lig them.

Identify the various data types available in SQL through group discussion and prepare a
table describing the SQL datatypes.

Familiarise different commands used in SQL and write an assgnment to apply them for
table creetion and manipulation for various red-life Stuations.

Familiarise column congtants and clausesin SQL throughillustration, output prediction etc.
and ligt out them.

Familiarise different SQL functions through illugtration, output predictions etc. and use
them for table manipulations.

Undergtand the concept of datacommunication and compare different modes of transmisson
through discussion, illustration etc. and prepare notes by comparing different modes.
Understand varioustypes of communication through discussion, illustration etc. and prepare
charts with proper examples.

Familiarise various communi cation channe sthrough observation, comparison, diagrammatic
representation etc. and prepare detailed notes.

Acquire knowledge about protocol s and understand the varioustypes of protocolsthrough
discusson.

Familiarise different data access methods through discussion, role play etc. and prepare
notes on each of the access methods.

Understand festures and gpplication of various datacommunication devicesthrough generd
discussion, and prepare notes on each device.

Familiarise various datacommunication termilogiesrel ated to I nternet through observation,
experimentation etc. and prepare notes.
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The Syllabus and Contents

Module CS|: Object Oriented Programming
Chapter 1: Review of C++
Basic Datatypes, Operators; Control Structures; Arrays and Functions.
Chapter 2: Structures

User defined Data types, Structure — Definition, Creation of structure variable, Referencing
sructuredements, Array of sructures, Nested Structures, Use of typedef; Enumeration—Defining
enum type, declaration, changing default ordinad vaues, Symbolic Congants — const, enum,
#define.

Chapter 3: Concepts of Object Orientation

Procedurd V/s Object Oriented Programming; Concepts of OOP— Abstraction, Encapsulation,
Modularity, Inheritance, Polymorphism.

Chapter 4: Classes and Objects

Class Declaration; Data Members, Member Functions, Access Labels, Default Labels, Data
hiding and Encapsulation; Arrayswithin aClass, Methods of Member function definitions, Scope
Resolution Operator; Inline functions; Creating objects, Accessing members, Array of objects;
Objects as function arguments — Pass by value and reference; Memory dlocation of Class and
objects, Static Members, Friend functions, Constant Member functions, Nesting of Classes.

Chapter 5: Congtructors and Destructors

Need of Condructors, Declaration & Definition; Typesof Congructors— Default, Parameterized,
Copy; Cdl to Congtructors — Implicit and Explicit; Constructors with Default arguments;
Characterigtics of Congtructors, Destructors — Definition and Use; Characterigtics.

Module CSII —Advanced C++ and Boolean Algebra
Chapter 6. Function Overloading and I nheritance

Function Overloading—Dedaration, Definition and Use; Calling Overl oaded functions, Congtructor
overloading V/sFunction overl oading; Functionswith Default arguments /s Overloading; Types
of Polymorphism — Static and Dynamic (only theoretical concept).
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Inheritance — Concept; Base and Derived Classes, Defining Derived class, Vishility Modes,
Typesof Inheritance; Abgiract Classand Virtua Base Class (only theoretical concept); Derivation
V/s Friendship; Inheritance V/s Containership.

Chapter 7: Pointers

Memory mapping for a Program; Dynamic and Static Memory aloceation; Declaration and
Initidization of Pointers, Pointer Arithmetic; Dynamic Allocation/De-al ocation Operators, Pointers
and Arrays—Onedimensiona and Two dimensiond; Memory leak; Pointersand String; Pointers
as Function arguments, Pointer to a Structure; Sdlf-referentia structures; Pointers to objects;
Concept of Linked Ligts.

Chapter 8: Filesin C++

Use of header file fstream.h; Types of stream objects— fstream, ifstream, of stream; Reading and
writing charactersfromvto disk; Detecting end of file; open() and clos( ) functions, Reading and
writing objectsfrom/to disk using read( ) and write( ) functions,; Filemode Congtants, File pointers
for Random Access—seekg( ), tdlg( ), seekp( ), tdlp(); Error handling functions.

Chapter 9: Boolean Algebra

Basic Logic Operations — OR, AND, NOT; Truth Tables, Basc Gates — OR, AND, NOT;
Basic Postulates of Boolean dgebra; Bad ¢ theorems of Boolean dgebra; De Morgan’ stheorems;
Principleof Dudlity; Evauation of Boolean expressons (using Truth table and Algebraic method);
Advanced Gates— NAND, NOR, XOR, XNOR; Implementation of Basic Logic Gates using
NAND and NOR Gates, Application of Logic Gates—Haf adder, Full adder, Encoder, Decoder
(usng Basic Logic Géates).

Module CSI1l —DBMS and Data Communication
Chapter 10: System Analysisand Design
Definition of System; Why System Andyss and Design?, Sysem Development Life Cycle —
Sysem Study (Prdiminary Survey, Feashility Study); System Andyss (Investigation and Fact
Recording, Interviewing, Questionnaire, Ondte Observation); System Design (Input, Output,
Files, Procedure); Implementation, Maintenance and Review.
Chapter 11: Conceptsof DBMS

Databases, Advantages over Conventiond file system; DBM S and its structure; Components of
DBMS — Databases, DDL, DML, Users, Database Abstraction — Various Levels; Data
Independence; Types of Users of Database; Data Models— Relational, Network, Hierarchicd;
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Elementary Terminologiesof RDBMS—Rdétion, Domain, Tuple, Attributes, Cardindity, Degree,
Views, Keys (Primary, Candidate, Alternate, Super, Foreign); Relationa Operations — Sdlect,
Project, Cartesian Product, Union, Intersection, Set Difference,

Chapter 12: Structured Query Language

Processing Capatiilities; DDL; DML — Retrieving, Manipulating, Updeting tables, SQL Data
types—Numeric, Character, Date, Time; SQL Commands—CREATE TABLE, CREATE VIEW,
DROPTABLE, ALTERTABLE, SELECT, INSERT, DELETE, UPDATE; Column Condraints
— UNIQUE, PRIMARY KEY, NOT NULL, DEFAULT, CHECK; Clauses used with SQL
Commands — DISTINCT, INTO, FROM, WHERE, LIKE, GROUP BY, ORDER BY,

HAVING, SET; SQL functions— AVG, COUNT, MAX, MIN, SUM.

Chapter 13: Data Communication

Concept of Datacommunication; Modesof Tranamisson—Digita V/sAndog, Serid V/sPadld,
Synchronous V/s Asynchronous, Types of Communication—Smplex, Haf Duplex, Full Duplex;
M odem; Communication Channes—Twisted Pair Cables, Coaxia Cables, Optica Fiber, Radio
Waves, Micro Waves, Satdlites; Communication Protocols — FTP, HTTP, TCP/IP, Access
methods - CSMA/CD and Token Passing; Data Communication Devices — Repeeter, Bridge,
Router, Gateway; Backbone Network; Data Communication Terminologiesin Internet — WWW,
Website, Web page, HTML, URL.
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@ Planning of Curriculum Implementation

A proper planning is required for the implemenation of the curriculum in the red sense.
Panning isrequired in threeleves - year plan, unit plan and daly plan. The year planisgivenin
this section, which may be modified conveniently in the School Resource Group for the effective
implementation of the curriculum depending on your school environment. Thiswill be hepful for
planning the common programmes to be conducted in and outside the school as a part of the
curriculum. Activities that are common for various subjects can be clubbed together so that the
resources can be utilised to the maximum.

Year Plan
Term | Month Chapter Periods| Total
| Jun 1. Review of C++ 20
2. Structures 8
3. Object Orientation 4 32
NT| 3. Object Orientation Contd...
4. Classes and Objects 22 32
5. Constrctors and Destructors 8
Aug 6. Function Overloading and Inheriance | 14
7. Pointers 10 24
Frgt Term Examinations
[l Sept 8. Filesin C++ 12
10. Systems Andysisand Design 8
Project work Planning 20
Oct Project - Analyss & Design 8
9. Boolean Algebra 16
11. Concepts of DBMS 8 32
Nov 11. Concepts of DBMS Contd..
12. SQL 20
Project Completion 4 32
Dec Project Submisson and Viva 16 16
Sacond Term Examinations
] Jan 13. Data Communications 16
Modd TE 8 24
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The unit plan is given dong with the detailing of learning strategies of each chapter in Part
Il of thisbook. It will bein tabular form and it help theteachersto capture the chapter a aglance
and be prepared for the class. The format is given below:

Chapter No. & Title

Curriculum
Objectives

Conceptd
Ideas

Process Skills

Activities

L earning Aids/
Materials

Evaluation/
Products

Time
Periods)

The dally planning can be done by the teacher by himsdf/hersdf or in consulation with
other computer teechers, if any. The planning isto berecored in anotebook, say teaching mannud,
preferably in the following format:

Planning Page

Response Page

Objectives:

Activities:

Unit/Chapter/Topic: Review of C++
Date & Period: June 1 week (8 Pds.)

1. Familiarise the tokens and control statements

1. Students are asked to prepare alist of questions
for conducting Quiz by referring the notes, TB
and OB of gd. X

2. Grouping into 3

3. Topic for each group isto be provided.

4. Sample questions are to be developed
inthe class.

Qns. could have been collected
earlier so that better questions would

have come out.

Some students prepared with gns.

but not with answers..

Some of them have no idea about

looping.

Remedid measuresto be

planned.
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Evaluation

Evauation helps to assess the rate of progress of the students and to recognise to what
extent each student has achieved the study target. Thisis an assessment of how and to what
extent the student has achieved the specified capahilities. These evauation results are the basis
on which the student, teachers, parents and society can assess the educationa progress.

Componentsof Evaluation

In order to flourish continuous and comprehensive eva uation we make use of thefollowing
components of evauation.

1. Continuous Evduation (CE)
2. Practicd Evauation (PE)

3. Temind Evduaion (CE)

Continuous and Comprehensive Evaluation (CE)

Mogt of our traditiona evauation methods are related only to the area of knowledge.
There are criticiams about their comprehensiveness and usefulness precisaly because of that. As
of now, itisaweaknessof our evauation method that practical capabilitiesare not being assessed
inany subject. Itisto rectify thisdeficiency that the eva uation method isbeing changed to include
assessment of practical capabilities, atitudes, products associated with study, and so on. It is
through continuous eval uation that the knowledge related fieds and products are evauated. This
is possible only that way. Through this every learning activity thet takes place within an year can
be subjected to continuous evaluation. Evauation should be done not by the teachers done.
Students can evaluate themsalves. Classmates can evaluate one an other. These should be
consdered as means of improving education.

The CE itemsareto be eval uated based on the standardised criteria. Therearefivecriteria
for each CE item depending on the nature of the activity. Each of the criteriais assgned with a
maximum of 4 scores. That is, if acriterian is satisfied for aCE item, it canbegiven 1,2, 30r 4
scores depending on its qudity. Usudly each criterian is associated with each stage of an activity
asthere are different stages for the completion of each activity. Teachers areliable to record the
score for each criterian or indicator of each CE item of each learner from time to time. The
socring ismainly intended for uplifting and scaffolding the weeker section and not for filteration.

By consdering the practicability and the nature of the subject, the following tools are
advised for continuous evauation.

1. Project 2. Lab work 3. Assgnment 4. Class test
5. Seminar 6. Collection 7. Debate 8. Modd preparation
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Teahers have freedom to extend the ligt, but evaluation criteria should be fixed, transparent
and objective.

When we ook into these items we can seethat grouping or categorizing of themispossible.
Categorizing of thetools givefreedom to the teacher in salecting the most suitable and gppropriate
tool for continuous evauation. Let us group them under five heads as given below.

1. InvestigativeActivities

This category give stress to the following aspects.

e Toinculcate spirit of inquiry and discovery

e To creste research mind

e Toinduce spirit of investigation

The activities in this area include project and field study. But in Computer Scinece, it is
proposed that a project to develop a softwareisided.

2. InteractiveActivities
The quality concernsin this category are
e Give scope to collect first hand information about specific issues/aress.
e Enable the learner to precise the idea about atheme.
e Enablethelearner to present the ideasin agroup and to answer the queries and issues

raised in the discussons.
Items under interactive activities in our subject are seminar and debate.
3. Practical Work

The points to be focused here include:
e To enable the learner to gpply the ideas/conceptsin practica Situations.
e To collect and use materialS/data collected for practical work.

In Computer Science, items under practical work are Lab Work and practia s/experiments

4. PerformanceBased Activities
Foca point in this category is to exhibit performance in the various class based works/
activitiesprogrammes. We include class test under this category.

5. Assigned Tasks (Activities)

Qudlity concerns here are

e To enable the learner to collect additiond information with regard to the area under
Sudy.

e To callect new information and utilize them for better understanding.

e Toenablethelearner for creative performance/presentation.

Items under assigned activity is assgnment, collections and model preparation.
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Distribution of CE Items

[No. Area [tems A
1 Ivedtigative Activities Project, Field study
2. Interactive Activities Seminar, Debate
3. Practica Work Labwork/Practicas
4, Performance Based activities Class Test
\5. Assgned Tasks Assignment, Collectionand Modd Preparéti on/

Note: Teacher should select any 4 areas (select suitable item from the selected area) from
the given 5. Thereisabsolute freedomto select one CE itemfromeach area. Evaluation
may be done on the basis of specific indicators and should record in the Student’s
Evaluation Profile (SEP) under the head CE.

How to Evaluate CE Items?

This section dealswith thelearning activities consdered for continuous eva uation. Each of
these actvitiesknown as CE itemsis eva uated based on fiveindicators. L et us seethe evaluation
activities to be considered in standard XII dong with their evauation indicators.

1. Assignment

Assignment is an activity to achieve the curriculum objectives undertaken by the students,
in continuation with activities carried out in the dlass. It is a sdf learning cum evauation activity
and it should ensure that the work is completed within astipul ated time according to theteacher's
directionsby utiligng the maximum capabilitiesof the sudentsand exploring maximum possibilities
If sametopicisgivento dl the students, the involvement of the student in his’er work should be
assured using sometoolslike vivavoce. If different tasks are assigned, the leved of tasks should
be uniform and evauation indicators should be specified in advance. The activity beginsin the
class room with proper planning and preliminary discusson and carried out completely outside
the class. In the planning session, the data to be collected, their sources, the format of assgnment
and the date of submission should be discussed and finalised. The collected data or information
should be authenticated by consulting with the teacher. The document containing the assigned
task should be submitted in time for the compel etion of eva uation. The document may be shared
if itisrelevant. In standard XII, developing SQL statements for table creation and manipulation
may be given asassgnment. Another possihility ischapter 12 by which applications of the postulates
and theorems may be given as assgment.
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Evaluation I ndicators:

1. Data Collection 4/3/2/1
2. Comprehengveness of the content 4/3/2/1
3. Sysgematic and sequentia arrangement 4/3/2/1
4. Awareness of the content 4/3/2/1
5. Form and gtructure of the product 4/3/2/1
Total Score 20

2. Lab Work

Labwork isan activity by which the concepts acquired and obsarvations noted are practicaly
implemented in the lab thereby more clarity about the concepts and operationd skillsare achieved.
The students are a so convinced about the use of computer for problem solving with the help of
user developed programs. This activity improves the students ability to utilize computer for
developing applications. The procedure of lab work is dready explained the chepter 3 of this
book. It should be ensured that dl the Sudents are involved in this activity and they are awarded
scoresfor CE.

Programming in C++ and table manipulation with SQL statements can begiven for labwork.
The Record Book may be the same asthat was used for thefirst year or anew one, but it should
contain a minimum of 15 C++ programs based on the standard XII syllabus, out of which 10
programs should use class data type and 5 exercisesin SQL each with atable creation, record
insertion and five other queries.

Evaluation I ndicators:
1. Prepartion for the work

(understanding the steps / procedure / statements) 4/3/2/1
2. Xillsin using toals/ facilities / feetures of the language 4/3/2/1
3. Accuracy in using syntax and specificity in variables 4/3/2/1
4. Format and accuracy of output 4/3/2/1
5. Recording of the work and timely submission 4/3/2/1
Total Score 20
3. Class Test

Class Test isconsdered as a class-room activity in which the sudents have to play avita
role from the beginning till the end. Thisis not smply awritten test performed by using questions
previoudy set by the teacher. In the changed class room situation, a class test can be conducted
based on the following guiddines:
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" After thecompletion of aunit, learners are assigned the task of framing multi level questions
and their scoring indicators. Samples may be developed in the class.
Questions brought by the learners may be modified by forming informa groups.
Question bank thus developed by the learners is submitted to the teacher.

" Teacher selects or modifies or supplies questions based on selected COsfor the test.

" Teacher conductsthetest and discussesthe scoring indicators by ensuring the participation
of learners. Scoring indicators may be written on the board (or in a chart).
Peer evauation must be adopted for giving scorings. Teacher should interfere wherever
necessay.
Execution of thetest, discussion of scoring indicatorsand Peer eva uation should not exceed
one period.

" Theclasstests may be conducted for amaximum of 10 scores. The scoresobtained by the
students are converted into 20.
In each term after conducting one or two class tests, the teacher and learner together
decided in advance the unit from which the class test to be conducted for the purpose of
recording.

" The average of scores obtained in the class tests conducted in two terms will be the final
CE scorefor the item.

4. Project

In Computer Science, asoftware development is regarded as aproject. Asin the case of
any project, a software development is a process oriented activity, in which there are different
stagesto be evauated and aproduct in tangible aswell asintangibleformisevolved. It isagroup
activity through which a software for an application is developed using C++ language.

The project begins with identifying the application area and the associated problems. The
datainvolved in the processing and the information to be attained are recognised and procedures

or stepsare derived. The students explore possibilites of co-operative and collaborative learning
and gpply thar problem solving skills using C++ language.

Once the group is formed, it is intimated to the teacher and initia planning is done in
consultation with the teacher. The studentsare congtantly in touch with the teacher throughout the
stages of project work. A project diary isto be maintained by each group and the activitiesareto
be recorded, which will be helpful in preparing project report.

After designing and testing the software, it should be verified by theteacher and preparation
of project report with the specified format is begun. Each of the group member should have a
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copy of the report and one copy should be submitted to the teacher which will be kept in the
library for reference. While setting the CE, the teacher may conduct a viva voce to ensure the
involvement of the sudent in this activity.

Project Guidelines

1. A group conggting of five students can be chosen for a single project (such ten groups)

2. The project development has to be evauated by the teacher from time to time.

3. Separate reports have to be presented by each member of the group.

4. Report may be ether in printed form or in hand-written form.

5. It can be attached either along with the Lab Diary or as a separate book, but the teacher-
in-charge should certify it.

6. This report has to be produced for verification during practica examination (otherwise
teacher can take it for granted that the candidate has not done it).

Evaluation I ndicators:

1. Problem Study & Planning 4/3/2/1
(Problem definition, time scheduling, divison of responghilities)
2. Input, Output, and file design 4/3/2/1

(Specifying the screen layouts for input /output design,
file desgning, if necessary)
3. Process design 4/3/2/1
(Deveoping logic, efficiency in languagel tools for coding,
debugging capabilities, format and accuracy of outpurt)

4. Ability to prepare project report 4/3/2/1
(Reflection of processes, Communicability and authenticity of the report)

5. VivaVoce 4/3/2/1
(Knowledge of the content and process)

Total Score 20

Structure of Project Report
1. Cover Page (Project Title, Name of Students, Course and Duration)
2. Certificate
3. Preface/Abstract
3. Content
Introduction
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=

© 0o N o g s~ WD

Aims (Objectives)

Problem Study/Andyss

Deve opment Tools and Fecilities used
Source Code/Procedure/Steps
Ouputs

Conclusion

4. Annexure (Sample data, data sheet etc.)
5. Bibliography

Sample Projects

[
= O

=
N

=
w

14.

Student information system

Library information system
Employee information system

Help line for Computer fundamentas
Admisson software.

Electricity Bill

Sdt Andysis

Periodic table

Quiz

Help line for OOP concepts

Smple games

Cdculating the total mark and the rank
Cdculator

Implementation of any problem related to Physics, Chemistry or Mathematics,

Evaluation Indicators of other CE Items

Collection

1.

o &~ 0D

Comprehensiveness

Relevance to the topic

Presentation

Awareness of the content
Timebound completion of the work
Total Score

4/3/2/1
4/3/2/1
4/3/2/1
4/3/2/1
4/3/2/1
20
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Seminar
1.  Panning and organisation
(time, topics, sources of data, method of presentation) 4/3/2/1
2. Daacoallection
(rlevance, authenticity, variety of sources etc.) 4/3/2/1
3. Preparation of report (sequence in the presentation of the concept,
(authenticity and clarity of ideas/views/concepts) 4/3/2/1
4.  Awareness of the content (presentation of paper, participation
in discussion, ability to subgtantiate own ideas/views) 4/3/2/1
5. SKill in communication (presentetion of paper, participation
on discussion) 4/3/2/1
Total Score 20
Debate
1.  Paticipation at different Stages 4/3/2/1
2. Democratic approach 4/3/2/1
3. Rdevance and logic of the facts and concepts presented  4/3/2/1
4.  Communication skill 4/3/2/1
5. Preparation of report 4/3/2/1
Total Score 20

Processing of CE Scores

Each CE item is evduated to a score with a maximum of 20 using the given evauation
indicators. If the performance of the studentsisto be disclosed, it should not bein numeric figure,
rather it should be converted into grade as follows:

Scor es Grade
16-20 A
12-15 B
08-11 C
04 -07 D
Below 4 E

When CE is submitted for publishing the result, since there are 4 CE items for Computer
Science, thetotal scoreiscalculated out of 80. Thistotal scoreisdivided by 4 and isfixed as CE
score.

For example, if a student gets 16 marksin lab work, 17 marksin seminar, 15 marksin
assgnment and 15 marksin classtests, thetotd is63 out of 80. The CEis63/4=15.75and is
rounded to 16.




Computer Science - Std. XII

Practical Evaluation

Practica Evauation (PE) is to evauate the ability of the learner to develop program
using C++ language and the skill in using SQL statements to creste and manipulate database.
Questions are framed in such away that it should be capable of evauating the learner’ s problem
solving skills. Thiswould certainly be able to express the competency of the learner in C++ and
SQL to solve a problem by using the best programming logic. A bunch of questions have been
given in the Source book (SB) covering the syllabus and each learner has to do at least 20
programsfromthislist as per thedirections of the teacher concerned. In C++, they are supposed
to do 15 questions and out of which 10 questions are based on class data type. In SQL, 5
questions are to be done. These questions and their rel ated agorithm, program code and al such
details have to be written in the Record Book. This book has to be certified by the teacher
concerned before submitting for the Practicad Examination, which will be conducted by the
externad examiner during the month of February every year. The duration of the Practica
Examination is 3 hours.

During Practical Examination the examiner preparesalist of questions and each student be
given aquestion a random to write the program code for solving the problem. The source code/
gatements, which are written by the student, are to be verified and if it satisfiesthe logic, alow
the student to do it in the computer. Once that process is completed, the examiner checks the
correctness and scores are awarded as per indicators given below. A maximum of 17 scorescan
be awarded to a C++ program or to an SQL statement and 3 scoresfor theviva. Total scoreis
20. Project is compulsory from this year onwards and viva questions can be based on project.

Evaluation Indicators:
1. Use of Proper Data types/Commands c 4
2. Correctness of Logic/ Syntax of Commands : 10
3. Accuracy/ Perfection of output :
4. Viva (1x 2 questions)
5. Record Book
Total Scores : 20

Chaptersrelated to PE
Chapters 1 to 8 and 12 given in second year syllabus of Computer Science.
Suggested Practical Questions

1.  Program to enter a 3-digit number and display it in words.
2. Program to check whether the given number is prime or not.
3. Program to find whether the given number isin paindrome or not.
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12.
13.
14.
15.
16.
17.
18.
19.
20.

Program to find whether the given gring isin paindrome or not.

Program to find the largest of n numbers by using an array.

Program to find the smallest of n numbers by usng an array.

Program to print the binary equivadent of adecima number.

Program to print the decima equivadent of abinary number.

Program to exchange vaue of two variables using pointers.

Program to print ten dements of an array in the reverse order.

Program to check whether the given number iseven or odd or prime. The program should
continue as long as the user wants.

Program to sort the given N numbersin the ascending order.

Program to sort the given N numbers in the descending order.

Program to print the sum of natural numbers up to 100.

Program to create and display a matrix.

Program to find the sum of al dements of a Matrix.

Program to print the sum of the digits of a number.

Program to find the vaue of C(n,r) usng afunction to find the factoria of anumber.
Program to convert diagona elements of square matrix into zero.

Program to check whether the number is Amstrong’'s Number or not.

The following programs have to be done using class data type

21.
22.
23.
24,

25.
26.

27.

28.

29.

Program to add two matrices.

Program to subtract one matrix from another.

Program to find the product of two matrices, if they are conformable to do so.

To create afileto store the detail s of some students such as Roll No., Name and Marks of
6 subjects. Also read thisfile to prepare the result and store the result in another file.
Program to check whether a particular character is present in astring.

Program to merge two integer arrays after cregting them in ascending order. The resultant
array should bein a sorted order.

Class for telephone number and name of subscriber. Store the details of 10 subscribers
and identify the phone number when name is entered.

Student class with data members roll no., name, marks of six subjects (int array), and
member functionsto: (i) Read the detalls of a student, (ii) Cdculate the total marks and
(iii) Display information along with tota and percentage. Continue the program aslong as
the user wants.

Account class with data members. account number, name, bal ance amount and member
functionsto (i) Input values and (ii) Display information.
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30.

31.

32.

33

34

Quadratic equation classwith datamembersa, b, ¢ (coefficients), congtructor with values
0, member functionstoi. Input valuesii. Caculate discreminent and iii. Find therootsand
digolay it.

Complex class with data membersto store the real and imaginary parts. Include member
functions to read the number and to display both number and its conjugate.

Temperature classwith datamember temperature and member functions (i) To input value
(i) Converson from Cdgusto Fahrenheit (iii) Converson from Fahrenheit to Celsusand
(iv) Display the result. Menu driven program with options for conversion.

Swap class with data members: a, b; and member functionsto (i) Input values (ii) Swap
the values and (iii) Digplay the vaues.

Cdc classwith data members. two integer numbers and has member functionsto perform
the operations addition, subtraction, multiplication and divison.

M S Access/Oracle/SQL Server

1. Create atable Student with fidds

2.

RollNo Integer Primary key
Name Character(25)

Subl I nteger

Sub2 I nteger

Sub3 I nteger

Totd I nteger

Write SQL Queriesto
1. Insert data in the fields RolINo, Name, Subl, Sub2, Sub3. (At least 10
Records)

2. Update fidd total with the sum of Subl, Sub2 and Sub3.
3. Display highest marksin sub3
4. Display the namesin ascending order
5. Digplay the name of the sudent with highest totd
Creste atable Student with fields
RolINo Integer Primary key
Name Character(25)
Batch Character(20)
Totd I nteger

Batch have values COMMERCE, SCIENCE or HUMANITIES
Write SQL Queriesto
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Insert datain the fields RolINo, Name, Batch, Total (at least 10 records)
Display aligt of students having mark < 500

Display the number of sudents in each batch

Display the highest and lowest mark in SCIENCE batch

Ao DdPE

3. Create atable Student with fidds

RolINo I nteger Primary key
Name Character(25)

Batch Character(20)

Totd I nteger

Batch have values COMMERCE, SCIENCE or HUMANITIES
Write the SQL Queriesto

1. Insert datain the fields RolINo, Name, Batch, Total. (at least 10 records)
Display the Names of dl studentsin SCIENCE baich.
Display the highest mark in the table.
Digplay the name of studentsin the descending order of total mark
Display the details of students with RolNo from 3to 7

o s~ wbd

4. Creete atable Employee with fidds

EmpNo I nteger Primary key
Name Character(25)

Desgnation Character(20)

Department Character(25)

BasicPay Number(8,2)

DA Number(8,2)

Gross Number(8,2)

Write SQL queriesto
1. Insert data in the fields EmpNo, Name, Designation, Department and
BasicPay. (at least 10 records)
Update DA in the table as 40% of BasicPay
Update Gross as the sum of BasicPay and DA
Display the EmpNo, Name of the employee with minimum Gross
Display the details of the employee with maximum Gross

o b~ w b

5. Create a table Employee with fields
EmpNo Integer Primary key
Name Character(25)
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Desgnation Character(20)
Department Character(25)
BasicPay Number(8,2)
DA Number(8,2)
Gross Number(8,2)

Write SQL Queriesto

1.

Insert data in the fields EmpNo, Name, Designation, Department and
BasicPay, DA. (at least 10 records)

Update Gross as the sum of BasicPay and DA

Display the Department wise liging of dl employees in ascending order of
name.

Display the tota Gross sdary paid to sdesmen

Display the details of the employees arranged in the order of designation

6. Create a table Employee with fields

EmpNo Integer Primary key
Name Character(25)

Desgnation Character(20)

Department Character(25)

BasicPay Number(8,2)

DA Number(8,2)

Gross Number(8,2)

Write SQL Queriesto

1

g k~ w DN

Insert data in the fields EmpNo, Name, Designation, Department and
BasicPay, DA. (at least 10 records)

Update Gross as the sum of BasicPay and DA

Display tota sdary paid in each Department

Display average sdary of Managers

Display the details of the employee with maximum saary

7. Create atable Deposit with fields

AccNo Integer Primary key
Name Character(25)

Branch Character(20)

Amount Number(8,2) Not Null

Branches can be CALICUT, COCHIN or TRICHUR.
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Write SQL queriesto

Insert dataiin dl the fields (at least 10 records)

Display the totd deposit in each branch

Display the accounts branch wise in ascending order of AccNo.
Display the details of deposit with maximum amount

Display the AccNo and Name of depositsin the branch CALICUT.

o~ w D P

8. Create atable Customer with fidds

AccNo Integer Primary key
Name Character(25)

Branch Character(20)

Amount Number(8,2) Not Null

Branches can be CALICUT, COCHIN or TRICHUR.
Write SQL Queriesto

1. Insertdatain al the fields (at least 10 records)

2. Digplay the AccNo and Name of Customers

3. Digplay the detailsof the Customer who has deposited exactly Rs. 10000

4. Display theaccount no.’sof account holderswho have deposited morethan
Rs. 10000 and less than Rs. 50000.

5. Display the names and AccNo. of depositors in Cdicut branch who have
more than 20000 as deposit.

9. Create a table Employee with fields

EmpNo Integer Primary key
Name Character(25)

Desgnation Character(20)

Department Character(25)

BasicPay Number(8,2)

DA Number(8,2)

Gross Number(8,2)

Write SQL Queriesto
1. Insert datain dl thefields. (at least 10 records)
Display the name of dl Departments without repetition
Update DA as 50% of the BasicPay
Update Gross as the sum of BasicPay and DA
Dislay the details of employeeswith gross between Rs.5000 and Rs.10000

ok~ DN
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10. Create atable Customer with fidds

AccNo I nteger Primary key
Name Character(25)

Branch Character(20)

Amount Number(8,2) Not Null

Branches can be CALICUT, COCHIN or TRICHUR.
Write SQL Queriesto
Llinsert datain dl thefields (at least 10 records)
2. Digplay the details of Customersfrom AccNo 1to 5
3. Digplay the ligt of Customers with Amount |ess than 100
4. Display the Name of Customers with maximum Amount in each Branch
5. Digplay the details of Customersin a Branch other than CALICUT

Terminal Evaluation

The TE means that it is the written examination conducted by the Directorate of Higher
Secondary Education, Kerda at the end of the academic year of standard XI1. There will be
questions for a maximum of 60 scores and the maximum time for writing examintion is 2/,
hours. The candidates will be provided with 15 minutes cool off time get acquinted with the
question paper to plan themselves for giving their responses. The test items will be based on the
selected COs of the subject. The weightage to the CO/content and the weightage to type of
questions will be fixed by the question setters. There may be questions for 1 score, 2 scores, 3
scores and 5 scores, but there will not be separate sectionsfor the type of questions. Most of the
questions may have sub sections numbered as (a), (b) and (c). The questions having such
subdivisons will mosily based on a CO or a clustor of related COs. Out of these sub divisons,
the first question will be an easy question, the second will be an average difficulty level question
and third one will be comparatively a difficult question.

All questions may need to be answered, but some interna choices may be dlowed. Still,
the score for choice questionswill not exceed 25% of thetota score. The questionswith 1 score
may not always be multiple choice, but an answer that requires a word, phrase or a sentence.
Most of the questions will be thematic and hence the students should be provided with such
learning experiences. The important feature of the test items is that the questions are process
oriented. That is, the higher order mental processes will be the target of the questions. Let us see
the menta process from lower to higher order.
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I retrievelrecollectgretells information

2 readily makes connections to new information based on past experiences and formulates
initia ideas/concepts.

detects smilarities and differences.

classfied/ categorises organises information gppropriately.

trandaed transfers knowledge or understanding and applies them in new Stuations.
establishes cause-effect reationships.

meakes connectiong'rel ates prior knowledgeto new information/appliesreasoning and draw
inferences.

~N o o W

communicates knowledge/understanding through different media
9  imagined fantasses designd predicts based on received information.

10  judges/appraises/evauates the merits or demerits of an idea/devel ops own solutionsto a
problem.

Grading

Congder an achievement test of tota score 100. Thereisapossihility of getting O scoreto
100 score for individuas. In other words, we can say that thisis an 101 point scae. It is very
difficult to distinguish alearner scored 89 with another learner who scored 90. There may not be
any differencein the abilities of thesetwo learners. To overcome such limitations a popular mode
of eva uating students performance known asgrading system hasbeen evolved. Itisused dl over
the world. At the higher secondary stage it is desirable to use nine point absolute grading to
coordinate and record the evauation. In Computer Science, the scores obtained in CE out of
20, PE out of 20 and TE out of 60 are added and the total score is converted into percentage
and appropriate letter grades are awarded corresponding to each score. This system is termed
as absolute grading. The score percentage and corresponding |etter grades are given below:

Scorein Percentage Grade
90 - 100 A+
80 -89 A
70-79 B+
60 - 69 B
50 - 59 C+
40 - 49 C
30-39 D+
20-29 D
Below 20 E
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I ntroduction

Thismodule explores the advanced aspects of C++ language. The elementary concepts of
C++ are dready covered in the previous year. This chapter provides a quick review of basic
features of C++.

Concepts such asdatatypes, operators, control structures, arraysand functionsare revised
through discussons and illudrations,

Curriculum Objectives

1.  Familiarise the concepts about basic datatypes, operators and control structuresin C++
through quiz, discussion, error correction, illustrations, lab work etc. and develop programs.

2. Deveoptheideaabout arrays and functionsthrough discusson and develop programsfor
array operations.

Content Details
Basic Datatypes, Operators, Control Structures; Arrays and Functions.

Prerequisites

e Knowledge about data types, operators, control structures, arrays and functionsin C++
e Experiencein coding and testing of basic C++ programs

LearningActivities
1.1 Group Discussion to identify thetokensin a C++ program (40 Mins.)

1.1.1 Problem: Identify and categorise the tokensin a C++ program

1.1.2 Students are divided into five groups

1.1.3 Each group is provided with aprogram code

1.1.4 The groups prepare a categorised list of tokens such as data types, operators,
control structures etc. in the program and present their findings

1.1.5 An assgnment isgiven to prepare alist of tokensin different categories ong with
examples

1.2 Quiz on basic concepts of C++ (60 Mins.)

1.2.1 Students are divided into groups of four to five members

1.2.2 Each group prepares a set of questions based on fundamentas of C++ aready
dudied inthe previous year.

1.2.3 Team quiz is conducted

1.2.4 If there is some concept that is not answered clearly by the mgority, it may be
revised through some activity
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13

14

15

Discussion on basic datatypesin C++ (30 Mins)

1.3.1 Problem: Wkite a program to find the average of two numbers given as input

1.3.2 Studentswrite the program individualy and list out the variables along with the deta
type used in the program

1.3.3 A discussion is conducted to point out the following aspects.
(a) Suitability of float datatype for the variable to Store average
(b) Change in the output of the program when the data type of varidble to sore
averageisint and float.
Discusson may be carried out based on three or more sample inputs

1.3.4 After the consolidation of the discussion, students prepare alist of data types and
type modifiers, aong with a sample data item that can be properly represented
through the data type.

1.3.5 Prepare achart showing basic datatypes and size

Discussion on operatorsin C++ (30 Mins)

1.4.1 Studentslist out the operators used in the program given for activity 1.1

1.4.2 Discussthe need of parenthesisin the expression to find the average and point out
the role of operator precedence in evaluating the expressons

1.4.3 Discussthe changes needed in the program to check whether the average is greater
than avaue given asinput

1.4.4 Through adiscussion on different types of operators, prepare achart classifying the
operators according to the type. Arrange the operatorsin the order of precedence.

1.4.5 Sdect someinteresting data processing operations. Conduct agroup discussion to
implement the operation with a minimum number of operators and variables. (eg:
Swapping of vaues stored in two integer variables)

Discussion on the selection statementsin C++ (40 Mins.)

1.5.1 Problem: Write a programto display the grade corresponding to the mark given
asinput (using if - else ladder)

1.5.2 Students write the program individualy

1.5.3 Discuss the changes needed in the program to replace the if ese ladder with the
switch case satement. One or two studentsillugtrate the syntax of if elseand switch
case statements

1.5.4 Give assgnment to write the program using switch case Satement

1.5.5 Students prepare a chart showing syntax of sdection satements
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16

17

18

19

Discussion on loop statements (40 Mins.)

1.6.1 Problem: Write a program to check whether a number given asinput is prime
or not

1.6.2 Students are divided into five groups

1.6.3 Implementation of the program using one loop is given to two groups

1.6.4 Each group presentstheir program

1.6.5 Give assgnment to implement the program using dl the loops

Discussion on the concept of arrays (30 Mins)

1.7.1 Problem: Identify the use of arraysin a C++ program
1.7.2 A discusson is conducted on following points
* Need of arrays
* Syntax for declaring an array
* Accessing of array dements
1.7.3 Students are divided into five groups and each group is provided with a program
that may be implemented only usng aray
1.7.4 Each group presentstheir program and others comment on the program
1.7.5 Give assgnment to implement aset of programs that need arrays

Discussion on concept of functions (40 Mins.)
1.8.1 Problem: Write a program to output nCr using function to find factorial
1.8.2 Students write the program individualy
1.8.3 Discuss the merit of using the factorid function in the program
1.8.4 Studentslist out the advantages of functions. Also point out the steps to implement
user defined functionsin a program
1.8.5 Prepare a chart showing commonly needed library functions classfied in the order
of corresponding header file
Test on programming skills (40 Mins.)
1.9.1 A test is conducted with questions from the following areas
(a) Predict the output of a program/code segment for sample inputs
(b) Correct the error in a code segment
(c) Write the code segment to work out alogic

1.9.2 After conducting the test, answer for the questions is discussed. Performance in the
test may be evauated through peer evaluation
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1.10 Brainstorming on code optimisation techniques (60 Mins.)

1.10.1 Students are divided into smaller groups

1.10.2 The groups are provided with a program for which they have to prepare optimised
code. Interesting problems that can be implemented in different methods may be
selected for this purpose. The following are some examples.
(a) Program to find factorid of a number without using running variable stepping
from1to N
(b) Functionto swep vaues of two integer variableswithout using temporary varigble
to swap values

1.10.3 Each group presents the code they have worked out

1.10.4 Efficiency of the program may be evauated and sdlect the best one based on the
following points
(@ Minimum number of varigbles
(b) Expressons with minimum operators
(c) Lesser code size and faster output

1.10.5 Based on the above criteria, the programs may be evaluated

Sample TE Questions

1

Examine the code segment given below

for(int i=0, f=1; i<=3; i++)
* = :

cout <<f;

(a) Write the output of the code segment.

(b) Rewrite the code segment using while loop

(c) Discuss the changes needed in the code segment to get the factorid of 7

Scoring Indicators:

(@ Output is 0, asthe varidble f isintidised to O 1 score
(b) While loop with correct syntax 1 score
(c) Thevaridblei mug beinitidised with value 1 and change

the conditiontoi <=7 1 score

|dentify the errors and its type in the following code segment. Also correct the errors
(@ cout>>x;
(b) for(int i=0; i<10; i++)

{ cout <<x/i; }
(c) (y<x)? cout<<y<<"is greater” : cout<<x<<" is greater”;
Scoring Indicators:
€ Syntax error : Output operator iswrong 1 score
(b) Runtimeerror: x/ i resultsinerror whenvdueof i is0O 1 score
(©) Logica error : Condition output the lesser value 1 score
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3.

Wirite the output of thefollowing code segment wheni isaninteger variablewith value 10
int x,i=10;

@ i +=1i + i ; cout<<i;
(b) X=1 ++ + ++ i ; cout<<x;
Scoring Indicators:
@ 30 1 score (b) 22 1 score

Write the syntax of declaring variables to store roll number of al students in a class of
strength 50. Also assign vaues 1 to 50 to the variables
Scoring Indicators:

(8@ Declare an int array of 9ze 50 1 score
(b) Through aloop, assign vauesto the array elements 1 score
Isit possibleto cal auser defined function without declaring its prototype? I llustrate your
argument through an example
Scoring Indicators:
Define the function before the calling statement. 1 score
Give asample function definition and cal 2 scores

Define a C++ function to (8) find factorid  (b) increment value of an integer variable
passed as argument.
Elicit the advantages and disadvantages of function, considering the above functions
Scoring Indicators:
Function definition 3 scores
Advantage and disadvantage 2 scores
Discuss the method used in C++ for storing string data.
Write a C++ function that takes a string and a character as argument and checks whether
the character is present in the string
Scoring Indicators:

(@) Concept of character array 2 scores
(b) Function definition with correct syntax 1'/, scores
(c) Correct logic 1'/, scores
Match the following
A B
for user defined function
if dse iostream.h
man Seection statement
cout basic data type
array iteration Statement
int derived data type
Scoring Indicators:
'/, score for each correct metch '/, X 6 =3 scores
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I ntroduction

The students are now familiarised with the basic concepts of programming in C++
language. The ability to gpply the dementary features or facilities of C++ to develop programsis
a0 verified in the last chapter. In this chapter, et us make the students aware of the need for
user-defined data types and familiarise them with the smplest user-defined data types like
structures and enumerators. The relevance and use of the Structure data type in programs are to
be brought to the attention of the student as they are approaching the core concepts of C++ in
theform of classes and objects. The conceptsincluded in this chapter may be transacted through
the learning strategies such asdiscussion, illustration, program development, lab work etc. Also,
we can utilise ectivities like error correction and program development for evauation.

Curriculum Objectives

1. ldentify the needs and relevance of user defined datatype through discussion and problem
olving.

2. Familiarize the concept of structure through discussion, problem solving etc. and develop
programmes using structures.

3. Understand need and use of array of structures through problem solving and prepare notes
comparing array and structures.

4. Familiarize the concept of nested structure through discussion and problem solving.

5. Undergand different methods for implementing symbolic constants through illustration and
discussions and prepare a comparison chart.

Content Details

User defined Data types, Structure — Definition, Creation of Structure variable, Referencing
Sructureeements; Array of structures, Nested structures, Use of typedef; Enumeration—Defining
enum type, declaration, changing default ordind vaues, Symbolic Congtants — condt, enum,
#define,

Prerequisites

Idea about basic data types of C++.
Use of variables and memory dloceation for them.
Concept of arrays and accessing its members.

58



Chapter 2 - Structures

Learning Activities

21

2.2

2.3

Discussion to identify the need of user-defined data types (40 Mins.)

2.1.1 Dataitemslike name, age, sex, date of birth, address etc. are written on the board
and the students are asked to classify them as dementary or atomic dataitems and
grouped data items.

2.1.2 Studentsindividudly classify them and one or two classified ligts are presented.

2.1.3 The students are asked to write individually the data types of C++ for each of the
dataitems listed.

2.1.4 They consolidate the data through groups (bench-wise) discussion and present the
items with the corresponding data types.

2.1.5 The difficulty to specify the data types for grouped data items is brought to the
attention of the students and the need for user-defined data typesis introduced.

2.1.6 Thediscussonisconsolidated by pointing out the need and rel evance of user-defined
data types in programming.

[llustration to introduce the structur e data type (40 Mins.)

2.2.1 One of the grouped dataitems (say date of birth) istaken for discussion.

2.2.2 Students are asked to decompose or split this dataitem into different components.
(Such as day number, month number or name and year)

2.2.3 The students are asked to write variable declaration statements for each of these
items.

2.2.4 Correct statements are gathered and grouped them by putting braces and giving a
name using the keyword “ struct”.

2.2.5 Thestudentstry to framethe syntax of structure definition and present it. Theteacher
givessupport if required and consolidate the discussion by setting the correct syntax.

2.2.6 The teacher assgns the students to write structure definition for various data items
and evauate in peer.

Discussion to familiarisethemethod of accessing structureelements  (40Mins)

2.3.1 Oneof the assgned work istaken for discussion by writing its structure declaration.

2.3.2 Relevance of dructure variadle is introduced and the memory dlocation for the
vaiableis dicited through brainstorming.

2.3.3 Layout of the memory dlocation for the varidble is demonstrated through diagram.

2.3.4 The students may be asked to write statements for inputting values to the variable.

2.3.5 Let them recognise the difficulty in referring the dements of the structure variadle.
The teacher introduces the concept of dot operator.
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24

2.5

2.6

2.3.6 Theteacher demongratesthe usage of dot operator and asksthe studentsto complete
their task of inputting values.

2.3.7 Exerdsesmay begivenintheform of writing Smple programsto eva uate the sudents

2.3.8 A homeassgnment may begivento prepare noteson sructures covering dl the concepts
transacted so far.

Discussion to identify the need of using array of structure (90 Mins)

2.4.1 The students may be asked to write code segment to input 100 integersto recollect
the concept of arrays and ng its elements.

2.4.2 Correct code segments may be written on the board after presentation.

2.4.3 Theteacher givesaproblem that requiresarray of structure and asksthe studentsto
write necessary code segment to solve this.

2.4.4 Thelearners consolidate the code segment in groups and one or two programs may
be presented.

2.4.5 Through open discussion, correct the code, if required.

2.4.6 The gudents are asked to complete the program in the Observation Book a home
anddoitinthelab.

2.4.7 More problems are given that require array of structures, and arrays within the
structures.

2.4.8 The students are asked to prepare a table in their notes by comparing arrays and
structures.

2.4.9 Notesmay beevauated in pear groupsand programs may be verified aspart of lsbwork.

Discussion to familiarise nested structures (40 Mins.)

2.5.1 Studentsareasked to defineadtructureto represent the detail s of astudent consisting
of admission number, name, date of birth and address.

2.5.2 Difficultiesto include grouped dataitems (like date of birth and address) are dlicited
and the concept of nesting of structures is introduced.

2.5.3 The students complete their task and present the structure definition.

2.5.4 Exercisesfor ng the members of the sructure are given.

2.5.5 Studentscompletether work individualy and consolidatein groupsand present them.

2.5.6 Problemsmay begiventowrite programsusing nested sructuresand beevad uated in per.

Discussion to familiarise enumerated data type (40 Mins.)
2.6.1 The st of day names of aweek (sun, mon, .......... sat), st of boolean values
(true, false), set of nine point scale grades (A+, A, B+, ......... , E) are written on

the board and the student are asked to find out the suitable numerical vaues which
can be associated with the members of each list.
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2.7

2.6.2 The concept of enumeratorsisintroduced by considering the reverse case (i.e, fix
the numbers firgt and ask the students to assign the numbers with suitable names).

2.6.3 By providing examples, the students can be asked to develop a definition for
enumerated data type.

2.6.4 The teacher then demonstrates the syntax of enumerated data type.

2.6.5 Thelearners are given more exercises for desgning enumerated data type.

2.6.6 With suitable code segmentsthat consist of enumerated detatype definition, varigble
declaration, assigning vaues to the varigble, usng the enumerators in condition
checking, etc. the concept of ordind valuesis familiarised.

2.6.7 The students are asked to prepare notes on the advantages of enumerators in

programming.
Discussion to familiarise different types of symbolic constants (40 Mins)

2.7.1 A vaiableinitidisation statement is provided to the students and the possibility of
changing the contents of the varidble is discussed.

2.7.2 Thestatement ismodified by providing the keyword cong just before the datatype.

2.7.3 Itsimpact on changing the content of the variable is discussed.

2.7.4 The differenceis highlighted by introducing the concept of symbolic congtant.

2.7.5 Theconcept of enumeratorsisbrought to the attention of the students and the names
assigned with numbers are introduced as symbolic constants.

2.7.6 Theformation of symbolic congtantsin the above two cases are discussed in items
of time of cregtion and memory dlocation.

2.7.7 Asan dternative method, #defineis introduced and illustrated.

2.7.8 Thelearnersare asked to prepare notes by comparing the three methods of defining
symbolic congtants.

Sample TE Questions

1

A programisto bewritten to processthe details of employeesin an organisation. Thedata

of an employee cons sts of employee code, name, date of joining, department, designation

and basic pay.

(a) Name the data type by which the above data can be represented together. (1 score)

(b) Give definition for the data type you suggested (3 scores)

() Fromtheabove definition, write satement(s) to input the date of joining of an employee.
(1 score)
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2.

Scoring Indicators:

(@ Naming the data type as structure 1score

(b) (i) Using the keyword struct '/, score
(ii) Tag specification '/, score
(i1i) Defining nested Sructure 1 score
(iv) Declaration of other varigbles 1 score

(c) For accessing the dements of the nested Structure 1 score

Observe the structure definition given below:
struct Quter
{
int nuni10];
char str[20];
struct I nner

{short var;
doubl e dup;
}s1;

}s2;
Read the following C++ statements and check whether they are correct or not. If correct,
give the output (or working of the statement), otherwise identify the errors and correct
them.
(@cin.getline(sl.str, 20);
(b)for (int i=0; i<10; i++) s2.nunfi]=0;
(©lnner s3 = {1, 3.1414265};
(d)ci n>>s2.s1. var;

(e) cout <<s2. numts1l. var; (5x1=5scores)
Scoring Indicators:
(@ Invdid. sl is Inner gtructure variable, but gr is Outer element 1 score
(b) Correct. Initidises the array num of structure varigble 2. 1 score
(c) Invdid. Inner variable cannot be declared outside Outer 1 score

(d) Correct. Inputs value to the dement var of structure variable sl through 2 1score

(e) Invalid. The array num cannot be accessed for addition and the variable
var cannot be accessed in this fashion 1 score
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Chapter 3 - Concepts of Object Orientation
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I ntroduction

In today’s highly competitive and changing world, the complexity of software is aso
increasing. Theselarge complex programs are more prone to errors, and debugging these errors
Isexpendve and time consuming. Traditiond languages are not powerful enough to copewiththis
complexity. They failed to produce the desired resultsin terms of error free, easy to maintain and
reusable programs. The new programming gpproach, Object Oriented Programming, offers a
new and powerful method to develop programs which are more reliable, clear and easlly
maintainable. Here we introduce the Object oriented programming concepts such as data
abstraction, encapsulation, polymorphism, modularity and inheritance through discussions.

Curriculum Objectives

1. Compare Procedural Oriented Approach and Object Oriented Programming through
discussion and prepare a comparison table.

2. Undergtand the basic concepts of OOP through illustration of red life problem and prepare
notes.

Content Details

Procedura V/s Object Oriented Programming; Concepts of OOP— Abstraction, Encapsulation,
Modularity, Inheritance, Polymorphism.

Prerequisites
e Knowledge about any traditiona programming language.
LearningActivities
3.1 Discusson on Procedural V/s Object Oriented Programming (40 Mins))

3.1.1 Problem: Wkite down the time schedule for a tour of 3 days for covering three
or more tourist places.

3.1.2 Students discuss within groups and present time shedule of the tour which may
probably contain the places, route and mode of conveyance in the order of days.

3.1.3 Teacher raises questionsfor forcing the sudents to modify the schedule so that they
give more importance to places and dates for vigt rather than the route.

3.1.4 The merits of the modified time schedule is highlighted and the importance of data
such as date and places rather than procedure for the tour (rout) is brought to the
attention of the students.

3.1.5 Teacher introduces the terminologies such as OOP and POP. Students prepare a
comparison table for these two programming paradigms.
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3.2

3.3

34

35

Discussion on data abstraction (20 Mins.)

3.2.1 Problem: What are the essential features of a vehicle that must be known to a
person for driving it?

3.2.2 Through agenera discussion, students list down the festures and present them.

3.2.3 Teacher aso asksto ligt the features that are not essentia for a person to drive the
vehide

3.2.4 Through agenerd discussion, students list down the features and present them.

3.2.5 Teacher consolidatesthe concepts of dataabstraction with the help of above example
and students write notes on it.

Discussion on data encapsulation (20 Mins.)
3.3.1 Problem: What can be the difficulties, if the files of all departments are stored
in a single room and employees of all departments sit in another room?

3.3.2 Through agenerd discusson, the sudents list out the possible difficulties.

3.3.3 Teacher randomly chooses some students and asks them to suggest some method
to overcome the above problem.

3.3.4 Teacher consolidates the solutions put forward by the students as the one given
below:
The files associated with each department and the employees who handle the those
files are to be places in the same room.

3.3.5 Usng thisanadogy, teecher introduces data encgpsul ation and students prepare notes.

Discussion on modularity (20 Mins.)
3.4.1 Problem: What are the difficulties in conducting a youth festival ?
3.4.2 Through agroup discussion each group liststhe problemsin conducting youth festival.
3.4.3 Each group presentsits difficulties
3.4.4 Teacher asksthe studentsto suggest some method to overcomethe abovedifficulties.
3.4.5 Through a generd discussion, the students list out some methods.
(The discussion should focuss on the formation of various committees for the
digtribution of responghbilities))
3.4.6 Teacher consolidates and introduces the concepts of modularity and Sudentsprepare
noteson it.

Discussion on inheritance (20 Mins.)

3.5.1 A hararchicd chart asfollows may be given to initiate discusson:
Vehide
Pulled Venides—  —— Automobiles

Bullock Ca‘t/\cycleRlckshaN Car Motor Cycle Bus
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3.6

3.5.2 Students are asked to list Smilar and dissmilar features of the entities in the chart.
3.5.3 Teacher consolidates the features to introduce the concept of inheritance.
3.5.4 Students are asked to prepare similar charts depicting the concept of inheritance.

Discussion on polymor phism (20 Mins.)

3.6.1 Problem: List out the meanings or messages conveyed by ringing the bell in a
school. (Bell is a characteristic of school and ringing it is the behaviour or
function performed on it)

3.6.2 Through an open discussion, the responses from the students are noted on the board.

3.6.3 Teacher consolidates discusson and introduces the concept of polymorphism.

3.6.4 Students are asked to identify smilar Stuations showing polymorphism.

Sample TE Questions

1

Ragju develops programs using BASIC language. Tom develops programs using the basic
concepts of C++ language.

(a) How do you differentiate these two programs based on the approach?

(b) What are the features of the language used by Tom?

(c) Explain these featuresin detall.

Scoring Indicators:
(&) Procedurd Oriented Programming & Object Oriented Programming 1 score
(b) Data abstraction, Encapsulation, Inheritance, Polymorphism  %2x 4 =2 scores
(c) For definitions of above features Yox 4 =2 scores

While doing transactions in an ATM counter the account holder can check his balance,

withdraw cash, depodt etc. He is not aware of the background processes like interest
caculation, transactions that takes place in bank etc.

(a) Name the OOP feature that you can correlate with the above situation?

(b) Explain the feature in detall.

Scoring Indicators:
(8) Data abstraction 1 score
(b) For correct explanation 2 scores
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I ntroduction

This chapter discusses the features of classes and objects. The relavance and concepts of
cassin OOP paradigmisintroduced. A structure provides away to group dataeements. But a
classcombinesrelated dataand associated member functionsunder asingle unit. Hence athorough
knowledge of classisessentid for devel oping object oriented programs. These concepts may be
transacted through discussions, lab work, error corrections, etc.

Curriculum Objectives

1. Familiarise the concepts of classes and its implementation in C++ through discussion,
illugtration etc. and define C++ classes.

2. Undergand different methods and relevance of defining member function of classesthrough
problem solving, discussion etc. and gpply these methods for member function definition.

3. Familiarisathe conceptsof friend function and inlinefunction and their impact in programming
through observation, illustration, coding etc. and develop programs.

4.  ldentify the need for array of objects and exchanging objects between functions through

discussion, illustrations etc. and develop program.

5. Familiarise the concepts of static member function, constant member function and nesting
of classes through illustration, discussion, memory dlocation charting etc. and prepare
notes differentiating them.

6. ldentify Stuations for implementing classes and develop programs using them.

Content Details

Class declaration; Data members, Member functions; Accesslabes Default |abels, Data hiding
and Encagpsulation; Arrayswithinadass, Methods of member function definitions; Scoperesolution
operator; Inline functions, Creating Objects, Accessing members, Array of objects, Objects as
function arguments - Pass by vaue and reference; Memory alocation of class and objects;
Static members; Friend functions, Constant member functions; Nesting of classes.

Prerequisites

e Knowledge of control structures and arrays
e |dea about functions and structures

® Classes and Objects - Generic concepts.
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LearningActivities

4.1

4.2

4.3

Discussion on Generic concepts of classes and objects (20 Mins.)

4.1.1 A ‘class such as person class, vehicle class, etc. is given to each group.

4.1.2 Teacher asks each group to select an object of that class

4.1.3 Students are asked to write down the characteristics and behaviour of that object.

4.1.4 Teacher consolidates the concept of class and objects, and the students prepare
notes.

Discussion on the need for classes (90 Mins.)

4.2.1 Problem: Write a programto handle the details such asrollno, name and scores
in CE items of a student. The program should accept as input the details of
students, calculate the average CE mark and then print the result using
separate functions.

4.2.2 Students are asked to write program individualy.

4.2.3 One or two programs are presented.

4.2.4 Teacher asksthestudentsto subdividetheprograminto different modulesfor inputting,
processing and displaying and to write functions for them.

4.2.5 Teacher consolidates the rdlevance of combining the data and associated functions
into asingle unit and introduces the concept of classes.

4.2.6 Students are asked to define some classes for various data like Books, Account,
Employee etc.

4.2.7 The definitions are evauated in peer and teacher provides necessary supports.

4.2.8 Through generd discussion, the datamembersand member functions of above classes
areidentified and listed by the students.

Discussion on objects (40 Mins.)

4.3.1 Problem: Why do we need structure variables, once a strcture is defined in
program?

4.3.2 Students write the needs in their books, consolidate in groups and present their
findings.

4.3.3 Teacher directsthediscussonin asuch away that thefollowing points are emerged:
 dructure specification is merdly a data type definition
* Memory dlocation does not take place during the specification
* To handle data, memory locations are needed
» For memory dlocation, variables are to be declared
» Hence structure varigble is essentid for handling structured dataiin programs.
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4.4

4.5

4.6

4.3.4 As areault of the above discusson, the class type vaiables are illustrated and
introduces the term “ object’ as the variable declared using a class.

Discussion on allocation of memory for classes and objects (40 Mins.)

4.4.1 Problem: An object creation statement isgiven. Draw the layout of the memory
allocation for the object.

4.4.2 A bench wise group discussion is conducted for the above and present the layout
with proper judtification.

4.4.3 Teacher consolidates the presentations and the students prepare notes.

Discussion on access lables (40 Mins.)

4.5.1 Problem: The classdefined in activity 4.2.5 isgiven. How will you input values
to an object of the class?

4.5.2 Discussion isinitiated by posing rdevant questions to get the following points:
e Useof dot operator Smilar to that for structure variable
»  Member functions are used to perform operations
* Need for object declaration statement
» Cdling member functions using objects followed by dot operator.

4.5.3 Teacher reminds the concept ‘ abstraction’ and therole of classin data hiding.

4.5.4 Theaccesslabdsareintroduced through diagrameaticillugtration and Sudentsprepare
notes.

4.5.5 Smpleprogramsusing classes are discussed and taken down in Lab Diary and tried
out in lab.

4.5.6 Assgnmentt: Definea classhaving aninteger array asdata member and member
functionsfor inputting and displaying the values. Try out the programthelab,
observe the compilation and note down the errors if any.

Discussion on inline functions (40 Mins.)

4.6.1 Problem: Write a program to find the sum of two numbers using a function.

4.6.2 Studentswrite the program individudly, consolidate in groups and asmaple codeis
written on the board.

4.6.3 A generd discussonisconducted to list theworking of the program using the concept
‘fetch and execute cycle€ . Also the limitations of such mode of execution islisted.

4.6.4 llludrate the concept of inline function as aremedy by modifying the program.

4.6.5 Students prepare notes on inline functions with their merits and demerits.

4.6.6 Theassgnment given asactivity 4.5.6isrefereneced toinitiate adiscussion to identify
the fact that the functions defined ingde the class are automaticaly inline.
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4.7

4.8

4.9

4.10

Discussion on defining member functions outside class (30Mins)

4.7.1 Braingorming session isconducted to solve the problem associated with the inlining
of functions defined indde the class.

4.7.2 The discusson is directed to dicit the points as follows:
* Functions having loop statement cannot be defined ingde the class
» There should be priovison to define member functions outsde the class

4.7.3 Teacher consolidates the discussion by introducing the scope resolution operator
for defining member function outsde the dass

4.7.4 Students are asked to modify the program prepared asthe assgnment (4.5.6) inthe
Lab Diary and do it in the lab.

Discussion on array of objects (30 Mins)

4.8.1 Students are asked to define a class, say student to represent the CE, PE and TE
scores of Computer Science as data members and necessary functions.

4.8.2 Problem: Write a program to process the scores obtained by 50 students.

4.8.3 Throughadiscussontheneed for array of objectsishighlighted and sudentscomplete
the program individualy using array of objects.

4.8.4 The source codes are compared and consolidated in groups and one or two
distinct codes are presented.

4.8.5 More programming exercises are given to use array of objects.

4.8.6 The works are completed in the Lab Diary and tried out in the |ab.

Discussion on using objects as function argumentsand return values (60 Mins.)

4.9.1 A suitable problem for using objects as arguments is given to the students and ask
them to write program for solving the problem.
(Eg: A class named Complex is defined for representing complex numbers.
Include a member function to accept an object of the same class to find the
sum of two complex numbers and return the sum as an object.)

4.9.2 Thesgudentswriteindividudly, discussin groupsfor completing the task and present
their attempts.

4.9.3 Teacher usesthe program presented by the groups and illustrates the use of objects
as arguments and return values.

494 Learners complete the program in the Lab Diary and execute it in the | ab.
Discussion on friend function (90 Mins.)

4.10.1 Problem: Modify the above class definition by removing the member function
that takes the object of the same class as argument.
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411

4.12

4.10.2

4.10.3

4104

4.10.5
4.10.6

4.10.7

4.10.8

M odified versonis presented by the sudents and teacher may make modifications
If required.

Problem: Define an ordinary function that accepts two obj ects of the Complex
class and returns sum of these objects.

Students