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📌 Snapshot

Project Based Learning (PBL) is a structured, practical methodology where

students solve real-world problems by working in teams, breaking work into

modules, and integrating solutions.

PBL has five sequential steps: Identification, Defining a Plan, Fixing Time Frame

and Processing, Providing Guidance and Monitoring, and Outcome of the

Project.

Teamwork is treated as a core skill, with six explicitly named components —

Communicate, Listen, Share, Respect, Help, and Participate — each tested

independently by NTA.

Four detailed project descriptions (Online Shopping Platform, Books Donation

Camp, Social Networking Survey, Open Government Data analysis)

demonstrate how Python Pandas and Matplotlib are used for real-world data

handling and visualisation.

CUET tests PBL through application-oriented MCQs on PBL steps, teamwork

components, and project workflow design rather than coding syntax.

📖 Detailed Notes

2.1 Core concepts

Project Based Learning (PBL) — Introduction: PBL gives thorough practical

exposure to students regarding a problem. Students learn to organise their project,

use time effectively, and develop skills such as working together, problem solving,

decision making, and investigating activities. The process involves analysing the

problem, formulating it into small modules, applying a method to solve each module,

and then integrating all module solutions to arrive at the complete solution. Data

collected must be processed and results reported in a predetermined format.

(NCERT §7.1, p. 195–196)

Approaches for Solving Projects — Modular/Top-Down/Bottom-Up: There are

several approaches to execute a project — modular approach, top-down approach,

and bottom-up approach. A modular (structured) approach means a project is

divided into manageable modules, each with a well-defined task, a set of inputs, and

a set of outputs; when integrated these lead to the desired outcome. (NCERT §7.2,

p. 196)
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Step 1 — Identification of a Project: The project idea may come from any real-life

situation. Students must understand the usefulness of the project and its impact;

they should be encouraged to undertake interdisciplinary projects. (NCERT §7.2, p.

196)

Step 2 — Defining a Plan: A project leader must be identified. Roles of the project

leader and each member must be clearly defined. Students must be assigned

specific activities, and tools for executing these activities must be known. One

should always think of extreme situations to obtain a better solution. (NCERT §7.2, p.

196)

Step 3 — Fixing a Time Frame and Processing: Every project is a time-relevance

project. The time frame for completion must be understood. Every project must be

well structured and at the same time flexible in its time frame. (NCERT §7.2, p. 196–

197)

Step 4 — Providing Guidance and Monitoring: When participants get stuck,

guidance can be obtained from books, websites, and experts. The project leader

must ensure monitoring; the guide teacher also helps in monitoring. (NCERT §7.2, p.

197)

Step 5 — Outcome of a Project: The outcome can be single or multiple. Output

can be peer reviewed and modified as per feedback from the guide teacher or other

users. (NCERT §7.2, p. 197)

Figure 7.1 — PBL Flow Diagram: Shows the cyclic flow: Identification of Project →

Defining a Plan → Guidance and Monitoring → Fixing Time Frame and Processing →

Outcome of Project. (NCERT §7.2, p. 197)

Teamwork — Definition: An effort made collectively by individuals to accomplish a

task is called teamwork. Example used is a cricket team — batting, bowling, and

fielding must all contribute. (NCERT §7.3, p. 197–198)

Components of Teamwork (§7.3.1): Six components are listed:

(A) Communicate with Others: Effective communication via e-mails, telephones, or

group meetings helps members understand each other and achieve the goal.

(NCERT §7.3.1, p. 198)

(B) Listen to Others: Team members must listen to each other in group meetings

and follow agreed steps. (NCERT §7.3.1, p. 198)

(C) Share with Others: Ideas, images, and tools need to be shared. Members well-

versed in an area should share expertise to achieve the goal within the time frame.

(NCERT §7.3.1, p. 198)

(D) Respect for Others: Every member must be treated respectfully; all thoughts in

group meetings must be duly considered. Not respecting a member may cause

problems and reduce their best effort. (NCERT §7.3.1, p. 198)
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(E) Help Others: A helping hand from every member is key to success; help from

outside the team is also sometimes obtained. (NCERT §7.3.1, p. 198)

(F) Participate: All members must be encouraged to participate in completing the

project and in group discussions, taking active part so they feel their importance.

(NCERT §7.3.1, p. 198–199)

Project I — Online Shopping Platform (APPAREL EASY): Two broad categories

(Men, Women) with sub-categories Clothing, Footwear, Accessories. Fields: Apparel

Code, Name, Category, Size, Price, Customer Name, Payment Mode, Discount Code.

Payment modes: Credit/Debit Card (requires card number, name, CVV, validity) or

Cash on Delivery (no extra details). Discount codes: FEST (Festive Sale, 10%) and

EOS (End of Season Sale, 15%). Selected merchandise for sale must not exceed 70%

of total merchandise. Implementation uses Python Pandas; data is plotted to support

marketing decisions. (NCERT §7.4.1, p. 199–200)

Project II — Books Donation Camp (Bookworm Club): Books categorised as Fit,

Needs Mending, or Unfit. Unfit books used for paper bags/envelopes; others resold

at half price. Notebooks with remaining pages are stripped, rebound, and sold. Data

stored in CSV files with columns: Item Category, Item ID, Item Name, Item Type,

Condition. Book IDs prefixed with 'B'; Notebook IDs prefixed with 'N'. A separate CSV

stores orders (Item Category, Item Name, Quantity, Price). Implemented using

Pandas; data plotted to show sales, items refurbished, and items collected. (NCERT

§7.4.2, p. 200–201)

Project III — Survey on Social Networking and Teenager Behaviour: Survey

questionnaire created using freely available online tools (e.g., Google Forms);

responses stored in a CSV file. CSV imported into a Pandas DataFrame; statistical

computations (mean, median, etc.) performed; findings visualised using appropriate

charts. (NCERT §7.4.3, p. 201)

Project IV — Open Government Data (OGD) Dataset Analysis: Uses the dataset

"Special Tabulation on Adolescent and youth population classified by various

parameters for India, States and Union Territories, 2011" from www.data.gov.in

(Ministry of Home Affairs, published 07/09/2015 under NDSAP). Dataset: 12168

rows, 123 columns. Key columns include Area Name, Total/Rural/Urban, Adolescent

and youth categories, Total Male, Total Female, SC-M, SC-F, ST-M, ST-F, Literates-M,

Literates-F, MainWorker-M, MainWorker-F, MarginalWorker-M, MarginalWorker-F, etc.

Implementation follows 8 steps using Pandas: Read CSV → Check shape → View

columns → Filter data → Create filtered DataFrame → Rename columns → Group

data → Plot barchart. The GROUP BY function groups population by category

(10-14, 15-19, 20-24, Adolescent 10-19, Youth 15-24, All Ages). Output is a barchart

(Figure 7.2) with y-axis in scientific notation (1e8). (NCERT §7.4.4, p. 201–208)

• 

• 

• 

• 

• 

• 

Project Based Learning

www.unidrill.in Computer Science · Class XII · CUET Code 308 Page 4 of 7



2.2 Definitions to memorise

Term Definition Page

Project Based Learning

(PBL)

A learning methodology that gives thorough practical

exposure by having students solve a problem through

organised group work, dividing the problem into modules,

applying methods to each module, and integrating solutions.

195

Modular Approach A structured project approach where the project is divided

into manageable modules, each with well-defined tasks,

inputs, and outputs that when integrated lead to the desired

outcome.

196

Teamwork An effort made collectively by individuals to accomplish a

task.

197–

198

Communicate with

Others

Using e-mails, telephones, or group meetings to ensure

effective communication between team members so they

can understand each other and achieve the goal.

198

Discount Code FEST A 10% discount code applied during the Festive Sale (one

month before Diwali to Christmas) in Project I (APPAREL

EASY).

200

Discount Code EOS A 15% discount code applied during the End of Season Sale

(February and August) in Project I (APPAREL EASY).

200

OGD Platform Open Government Data Platform India (www.data.gov.in) —

a platform for supporting the open data initiative of the

Government of India.

201

NDSAP National Data Sharing and Accessibility Policy — the policy

under which the OGD dataset used in Project IV was

released.

202

GROUP BY A Pandas function that groups data by the values in a

specified column and allows aggregation (e.g., sum) to be

applied per group.

207

df.loc[] A Pandas label-based indexing method used to select rows

and columns from a DataFrame using row and column

labels.

206

Top-Down Approach Project execution approach starting from the overall system

and decomposing into sub-components

196

Bottom-Up Approach Project execution approach starting from low-level

components and integrating upward

196

Interdisciplinary

Project

A project that spans more than one subject area 196

Project Leader Single team member coordinating the project, assigning

activities and ensuring monitoring

196
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Term Definition Page

Time Frame Total duration agreed for completing the project 196

APPAREL EASY Project I — online clothing/footwear/accessories sales

platform

199

Bookworm Club Project II — books and notebooks donation/refurbishment

camp

200

Refurbishing Restoring used items (notebooks rebound, books repaired)

for resale

200

Google Forms Online tool used for survey questionnaires in Project III 201

CPCB Central Pollution Control Board (relevant to Project IV social

context)

185

df.shape DataFrame attribute returning (rows, cols) tuple 205

df.columns.values Returns array of column names 205

2.3 Diagrams / processes to remember

Figure 7.1 — Steps in Project Based Learning (p. 197): A flow diagram showing

the five PBL steps. The sequence is: Identification of Project (top-left) → Defining a

Plan (top-right) → Guidance and Monitoring (middle-right) → Fixing Time Frame and

Processing (middle-left) → Outcome of Project (bottom-centre). Students often

confuse the cyclic arrow direction or the position of "Guidance and Monitoring"

relative to "Fixing Time Frame."

Figure 7.2 — Barchart showing population in different age categories (p.

208): A grouped bar chart produced by d.plot(kind='bar')  showing TotalPop,

MalePop, and FemalePop for categories 10-14, 15-19, 20-24. The y-axis uses

scientific notation (1e8 offset) because the population values are in hundreds of

millions.

8-Step Data Analysis Process for Project IV (pp. 204–208): Step 0: Import

libraries (pandas, matplotlib) → Step 1: Read CSV into DataFrame → Step 2: Check

shape (print df.shape) → Step 3: View columns (print df.columns.values) → Step 4:

Filter data (identify columns and rows) → Step 5: Create filtered DataFrame using

df.loc[] → Step 6: Rename columns → Step 7: Group data using GROUP BY → Step 8:

Plot barchart.

2.4 Common confusions / NTA trap points

PBL steps order: Students mix up Step 3 (Fixing Time Frame) and Step 4 (Guidance

and Monitoring). In Figure 7.1, Guidance and Monitoring feeds back into Fixing Time

Frame — the arrow direction matters. NTA may present scrambled sequences and

ask which is correct.
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Teamwork components count: There are exactly six components (A through F).

NTA may list a plausible-sounding seventh component like "Evaluate Others" or

"Compete with Others" as a distractor — neither appears.

Discount percentages and codes: FEST = 10%, EOS = 15% (not the other way

around). NTA distractors typically swap these percentages or swap the sale names.

Book Donation Camp ID prefixes: Books are prefixed with 'B', Notebooks with 'N'.

NTA may swap these or introduce a third prefix.

df.loc[] vs df.iloc[] (NCERT §7.4.4, p. 206). Chapter uses df.loc[]  (label-

based).

Five PBL steps, exactly (NCERT §7.2, pp. 196-197). NOT four, NOT six.

Six teamwork components (NCERT §7.3.1). NTA may add a fake seventh.

OGD dataset has 12168 rows × 123 columns (NCERT §7.4.4, p. 204).

Specific count tested by NTA.

NDSAP is the OGD policy (NCERT §7.4.4, p. 202). Memorise the acronym.

drop(axis=0)  drops rows (NCERT §7.4.4, p. 207). axis=1  drops columns.

Project IV uses Pandas + Matplotlib (NCERT §7.4.4, pp. 201-208). Not NumPy

alone.

🎯 Practice MCQs

📊 PYQ Alignment

Project Based Learning appears infrequently as a standalone topic in CUET past papers

(typically 1–2 questions per cycle), but when it does appear the questions focus on the

five PBL steps in correct sequence, the six components of teamwork, and the

specifications of the sample projects (discount codes, ID prefixes, data file structures).

Questions are almost always conceptual rather than code-based, making this a reliable

source of straightforward scoring opportunities for well-prepared students. See PYQ

archive for Computer Science.
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