Entrepreneurship in Digital
| Age

After mmplaﬁn;ﬁz lesson, you will
~ Ibe able to: 1A% g
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© understand what is prototyping and why is it important
¢ Create, test and iterate a prototype for a businessidea " (0




8.1 Introductlon to Product Develapmeat

Many people keep-on, thinking about whigh, busmess to choose f@n‘n, ‘but startups are easy to
create especially fq,r goung prﬂfessional wha are y’et to start their career. Entrepreneurship
therefore requ#ésslh 3 qtfatities anﬂttrait:‘rta updertake the risks to launch business and takeoff

withsuccess, N N -

The field of proddct devetopme:nt is dynamnc and offers a range of opportunities for those who are
passionate about creating impactful and user-centred solutions. Whether you choose a career in
techpqlogy, healthcare, entertainment, or any other industry, the principles you've learned here
will gerve as a solid foundation for success. Embrace the journey ahead with enthusiasm, and
continue to learn and grow in the exciting world of product development.

8.1.1 Definition of a Product or Service

In the world of business and innovation, a product or service is the fundamental outcome of a
complex process designed to meet a specific need or want of consumers. Products and services
are tangible or intangible offerings that are created, developed, and delivered to address a
particular problem, enhance convenience, provide entertainment, or fulfill any other customer
requirement,

/"\f ‘-.

Products are typically physical items that can be seen, tuuche&,\nr hela They Fange from

everyday goods like smartphones, clothing, and aptomobmle}'. \{o Mstﬁal machinery and
consumer electronics. \\ ~ A\ U\

Products

Services

Educational Technology Enterprise Business

Medical devices Technology

Services, on the other hand, are intangi ble and often lmrdlve a Speciﬁc actaon or task perfo rmed
by individuals or organizations. These can encumpais [ wide array-of offerings such as healthcare
services, consulting, educatmn ahd entertalnment streaming.




8.1.2 Importance of Succ;essful Prqduct Dévéiopment

Successful product deveiopmént IS a cdmerstone of busihess sustainability and growth. It is not
just about bnqgmg ar rie itento the market; it's abolt doing so effectively and efficlently, Here's
why it's crucial:

1. Competitive Advantage: A well-developed product or service can set a company apart from
competitors. It can offer unique features, better quality, or a more appealing price point,
making it the preferred choice for customers.

2. Revenue Generation: New products and services can open up revenue streams, expanding a
company's customer base and increasing profits.

3. Customer Satisfaction: By addressing the specific needs and wants of consumers, successful
products and services enhance customer satisfaction and loyalty.

4, Innovation and Adaptation: Product development keeps a company at the forefront of its
industry, encouraging innovation and the ability to adapt to changing market dynamics.

5. Market Expansion: Developing new products or services allows a company tc{ explore new
markets and demographics, further diversifying its busines; @ \: {\)
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8.2 Understtandl\ng \Pmtotybés

8.2.1 What is a Protc¢ tmﬁ" \\ ,\\\

In the realm of plgf q |dqvel¢pm‘ent a prototype is a tangible or digital representation of a
product cmai It ‘Created during the design [~

and development phase, It serves as a preliminary §'.

model that allows designers, engineers, and
stakeholders to visualize, test, and refine the
concept before committing to full-scale
production. Prototypes can vary in fidelity, :
complexity, and purpose, but they all share the |
common goal of providing valuable insights and
feedback to improve the final product.

Types of Prototypes

1. Low-Fidelity Prototypes:

Sketches and Wireframes: These are simple, hand-drawn or digital represe ntations that focus on
the basic layout, structure, and flow of a product. They are qmck and mexpensWe to create and
are ideal for early-stage ideation and concept val;datton | -

2. Medium-Fidelity Prototypes

Paper Prototypes: These 1hvolvt craaﬁng-hhysicat Thtoractive models using paper, cardboard, or
other easily mampulabLe] matorials They offer a more detailed representation than sketches and
are suitable fjorlur.gﬂteif\ﬁg and gathering initial user feedback.
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3. HighsFidelity Prototypesr |

Digital Prototypes: These e lntt'ractwe computer-generated simulations of the final product.
They closely reserniqle. tﬁe iser interface and functionality of the actual product, making them
valuable for user't testing, usability studies, and investor or stakeholder presentations.

4. Functitnal Prototypes:

Proof-of-Concept Prototypes: These demonstrate the core functionality and technical
feasibility of a product but may lack the full aesthetic design. They are used to test technical
aspects and validate the feasibility of a concept.

5. Working Prototypes:

Alpha Prototypes: These are advanced, functional versions of a product with most features and
components in place. They are typically used for internal testing and refinement.

Beta Prototypes: These are near-final versions of a product that are made available to a select
group of users or testers. Beta testing helps identify any remaining issues or bugs before the
product’s official release. = T

8.2.2 Importance of Prototyping inthe! Pm duct Deve[ep ment Process

Prototyping is a crucial and lqtegral partof thé produc!: devétopment process for several reasons:

1. Visualization and Co mmuﬁicatiom Prototypes provide a tangible way to communicate ideas
and conceptslt:\mkeh lders, team members, and potential users. They make abstract ideas
concrete and \help everyone involved understand the vision.

2. User-Centered Design: Prototyping allows designers to gather feedback from end-users early
in the development process. This user-centric approach ensures that the final product
addresses real user needs and preferences.

3. Risk Reduction: By creating prototypes, developers can identify and address design flaws,
technical challenges, and usability issues before investing significant resources in full-scale
production. This helps mitigate risks and reduces the likelihood of costly errors.

4. Iterative Development: Prototyping supports an iterative design approach, where multiple
versions of a product are created and improved upon based on feedback. This iterative
process leads to a more refined and user-friendly end product.

5. Cost Savings: It is generally more cost-effective to identify and rectify problems during the
prototyping phase than after the product has been manufactured or depla‘ged Prototypes
help prevent costly design changes late in the development cycle O

6. Investor and Stakeholder Confidence: I-hgh ﬁdelity pmtotypes can be used to secure funding
and gain the confidence of)i mveswrs as they prowide a realistic preview of the final product's
capabilities and potentlal IRLRLRS

In summary, proqqtypés dre invaluable tools in product development, allowing teams to explore
ideas, engage with users, and refine concepts to create products that are more likely to succeed

.
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in the market. They support an ‘ltEl'Elti‘n"E and USE'I‘FCBH‘I:ETEd dengn process, ultimately leading to
better, more user- fnenql{y* and tnstdeffeﬁtw"e products

Q [
AN VA N/ N
8.3.1 Tools and Materials for Creating Prototypes
Creating prototypes is a vital part of the product development process, allowing you to turn your
ideas into tangible models for testing and refinement. The choice of tools and materials depends
op thg type of prototype youre building and your project's requirements. Here are some
conmivonfly used tools and materials;
1. Sketching and Paper Prototypes:
© Sketchbooks and Paper: Basic sketching materials like pencils, pens, markers, and paper are
essential for low-fidelity paper prototyping.
2, Digital Prototyping:
© Design Software: Use graphic design or prototyping software like Adobe XD, Sketch Figma, or
InVision to create interactive digital prototypes with reali spcﬁser mtg‘r‘fat‘es

© Coding: For high-fidelity interactive pgptowpes.\w?tﬁ and\\appﬁevelopers may use HTML, CSS,
and JavaScript to crea!.e fu nct;pﬁal profﬂtypes. Viue L

3. 3D Modeling and mmirfg W\ NS

© 3D Mod i M&Ut&ﬁe' “Tools llke Autodesk Fusion 360 or Blender are used for creating 3D
model\H hhysncal products.

© 3D Printers: For physical prototypes, 3D printers can transform digital designs into tangible
objects.

"'8.3 Creating Prototypes

4. Materials for Physical Prototypes:
© Clay and Sculpting Materials: Useful for creating sculptures or models of product designs.
© Cardboard and Foamboard: Excellent for building low-cost, low-fidelity physical prototypes.

© Wood, Plastic, or Metal: For more durable and high-fidelity physical prototypes, these
materials are commonly used.

5. Prototyping Kits:

Some projects may benefit from specialized prototyping kits that include a combination of
materials, tools, and components, such as Arduino kits forelectronics prototype:

6, 3DScanners:
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8.3.2Building Low-Fidelity Prototypes =N @

Low-fidelity prototypes are essential for qmckty visuahzmg\ and t;estmg early stage concepts.
Here's how to build them effectmaly ) -

1. Sketchingand Paper Prgtotyper

© Start with rougl} bkétches and drawings of your product or interface on paper. Keep it simple
and focus on layout and basic functionality.

© Use sticky notes or index cards for interactive elements, and simulate user interactions by
manually moving or swapping them.

© Conduct usability tests with team members or potential users to gather feedback and make
improvements.

. Digital Prototyping (Low-Fidelity):

© Create wireframes or mockups using design software. These are simplified representations of
the final product with minimal details.

N

© Useplaceholder text and generic icons to convey content and functionality.

o Test the digital prototype with stakeholders or users to gather feedback c-n ;haﬂvgrall layout
and user flow. ] )

3. Physical Prototypes (Low-Fidelity); | “f A |

© Utilize readily available matenaﬂs\ ljké; c\a‘rqlboard’ foamboard or clay to build physical
mockups of your product.\ “ \ ‘ \ WL

© Focusonthe baﬁib féf*& suze and functmnallty while keeping aesthetics secondary.
© Testthe physncal prototype for ergonomics, usability, and fit within the intended environment.

The 8 Most common prototyping methods are: Sketches and Diagrams, Paper Interfaces,
Storyboards, Lego Prototypes, Role Playing, Physical Models, Wizard of Oz (faked) Prototyping
and User Driven Prototypes.

Teacher's Gulde

"What is a Prototype?

hitps: //wwewe twinkl com/teach
ne-wiki/prototype

A fine resaource with simple

language and clear pictures 1o

cxplain the concept of

prototypes
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8.3.3 Iterative Design and Refinement .

Prototyping is an iterative process tha;l: lnvolve*i crea*nng temng and refining your des
multiple times. Here's how to approach iteratwe design and refinement:

1.

Gather Feedb'?‘-"? pollect feedback from users, team members, and stakeholders after each
round- nf te@tlhg This feedback should focus on usability, functionality, and overall user
experience.

Analyze Data: Analyze the data and observations from usability tests to identify areas of
improvement. Look for common pain points, issues, and patterns in user behavior.

Iterate: Based on the feedback and analysis, make necessary changes and improvements to
the prototype. This may involve revising the design, altering the user interface, or addressing
technical issues.

Repeat Testing: After making revisions, conduct further testing with the updated prototype.
Continue this cycle of testing, analysis, and refinement until the prototype meets the desired
goals and user needs.

.....

andlnteractweelements A Q. ‘-.\."

Final Validation: Usehigh- ﬁdel‘lty ﬁrﬁtutypes fﬂrﬁnal vahdation with users and stakeholders.
Ensure that the producbal\gns \with'expectations and is ready for further development stages,
such as p[?dch;ioln Hr ceding

Documentatwn Document the changes and decisions made during each iteration to maintain
a record of the design evolution. This documentation can be valuable for reference and future
development.

Iterative design and refinement through prototyping are key to creating products that are user-
friendly, functional, and aligned with your project’s goals. The process allows you to catch and
address issues early, reducing the risk of costly changes later in the development cycle,

) Hard-coded |
. Teacher’s Guide | P Raatle

' (ing: ot | - / Sed o

The ABCs of Making: C is for | ~i, NOrWOR T

Cardboard”
https://w
g/the-abcs-of-making-c-is-for-
cardboard

a-good resource for creating
cardboard prototypes with a

by step guide

ww.tinkercad.com/blo §

astep BN Rl

N prolotype

b TV Fig 84T Ieerative Desigh aod Refinement

-
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L \\0 Database
| Third driven
' Haration

Test Putulype
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N

To final version
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User testing is a critical phase m the preduct“de\?e‘lopment process, and its importance cannot be
overstated. It serves sereraq Fssentlal pUrposes:

1.

User-Ce ntetqd Dék'rgn User testing helps ensure that the final product aligns with the needs,
preferences, and expectations of the target audience. This user-centric approach leads to a
more satisfying and functional end product.

Identifying Issues: Testing prototypes allows you to identify and address usability problems,
technical glitches, or design flaws early in the development cycle. This can save time and
resources by preventing costly changes later on.

. Validation: User testing validates the assumptions and design decisions made during the

development process. It confirms whether the product concept effectively solves the
identified problem or meets the intended goals.

. Feedback Collection: Gathering feedback from real users provides valuable insights into their

thoughts and experiences. This feedback can inform design improvements and refinements.

. Usability Improvement: Usability testing specifically focuses on how u;ar/smteréct with the

product. It helps improve the user interface, navxlgatlou rancl‘qv\erﬁlfﬂs'&r‘ekpé rience.

Iterative Refinement: The results of user; ' ting ﬂm}e‘!ah !teﬁa‘twe design and development

process, allowing you to niake\ tnqéméniatg m .ﬁvemen ts until the product meets or exceeds
user expectations. ( \ \‘ \\ ) A=

\

8.4.2 Analyzi{h’gd“& InterpretingTest Results

Analyzing and interpreting test results is crucial for making informed design decisions and
improvements. Here's how to approach this process:

1.

Z.

Data Collection: Collect both quantitative data (e.g., task completion rates, time spent,
survey responses) and qualitative data (e.g., user comments, observations) during testing.

Data Analysis: Organize and analyze the collected data to identify patterns, trends, and
outliers. Look for common usability issues or areas where users struggled.

. Prioritization: Prioritize the identified issues based on their severity and impact on the user

experience. Focus on addressing critical issues first.

Iterative Changes: Use the test results to inform iterative changes to the prototype. This may
involve adjusting the user interface, improving navigation, or fixing technical bugs.

Validation: Re-test the prototype after making changes to ensur&thatthe lssuet have been
resolved and that the user experience has 1mprcwed | [ ZAR\S

[ \_~"

Documentation: Document the results of each pesting pha:r.e, the changes made, and the

rationale behind those changas‘ Tlms dqcumentaﬁnn serves as a valuable reference and can
help track progress N | y U
i

RN "
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7. Continuous Impro\cgment_\.ﬂ\ecoglil%e“th)&t ii_egfing and refinement are ongoing processes.
Continue to tes -|. and 'jlté.mté..'-ﬁﬁtil the prototype meets the desired level of usability,
funcg}gﬂg}@i.'a{ﬁ user satisfaction.

-

\WNHNEY 2 - _,
By co nduc-{ir':g us%r testing and effectively analyzing the results, you ensure that your prototype E’ .

evolves into a final product that not only meets user needs but also provides an exceptional user
experience. This user-centric approach increases the likelihood of success in the market and

fosters customer satisfaction and loyalty.

.:;\(R[!&\\‘LriilQbé;é Building and Launching the MVP

8.5.1Developing the MVP

Minimum Viable Product (MVP) is a critical concept in product development, representing the

most basic version of your product that includes essential features for addressing the core

problem or need of your target audience. Here are key steps in developing the MVP:

1. Feature Prioritization: Identify the core features and functionalities that are absolutely
necessary to address the primary problem or need. These features should provide value to
early users.

2. Simplicity: Keep the MVP as simple and lean as possible. Avoid feature creep and focus on
delivering a streamlined user experience.

3. Rapid elopment: Utilize agile development methodologies to build the MVP quickly. This
allows f8r flexibility in responding to changing requirements anq u serfeedback

4. Testing: Continuously test the MVP with real users to gather”feedback and validate
assumptions. Iterate and make irﬁii,lrp\;c;)méﬁ;é\'phééjd\_Qh.ﬂsigﬁ' insights.

5. Scalability: While the\MyP-is minimal, design it in a way that allows for scalability in the
future. Ensure that the architecture and technology choices support future enhancements.

6. User anbai'dL;hg Pay attention to user onboarding and guidance within the MVP. Make it easy
for users to understand how to use the product effectively.

211
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Facebook“

C ﬁpproach. Facebook initially started as a social networking platform for college students but

| followed an iterative development approach. They continuously added features, expanded to
different user demographics, and acquired companies like Instagram and WhatsApp.

¢  Success: Facebook is now one of the largest social media platforms globally, with over 2 billion
monthly active users. Its iterative approach allowed it to adapt to changing user needs and
preferences.

Amazon:

¢  Approach: Amazon began as an online bookstore and gradually expanded into a vast e-commerce
platform. They embraced iterative development by experimenting with new features, such as
user reviews and recommendations, and expanding into new product categories.

¢  Success: Amazon is now one of the world's largest online retailers, offering a wide range of
products and services, including Amazon Web Services (AWS) and Amazon Prime. Its focus on |
continuous improvement and customer-centric design has been key to its success.

NHetflix:

C  Approach: Netflix started as a DVD rental service and transithued mtq jrsﬂ'qaqhmg platform.
They continuously analyzed user data to improve t.hel r ;er;on‘qrﬁb/ﬂd tt n algan\Hms and content
offerings. .10~

i
€ Success: Netflix is now a global?grggxﬂ di\gm‘ u\ mthms of subscribers worldwide. Its

. S—

iterative approach t te rsofalized recommendations has revolutionized 1
the entertainment in ry A )

Twitter's Early Failures:
C Challenge: Twitter faced multiple technical issues and outages in its early years due to rapid user
- growth, Scalability and infrastructure challenges posed significant obstacles.

C Lesson Learned: Twitter’s perseverance and commitment to continuous improvement allowed it to
address these issues over time, It learned the importance of investing in infrastructure and
scalability to support its growing user base.

Snapchat’s User-Driven Features:

| € Challenge: Snapchat initially faced criticism for its seemingly simple and ephemeral messaging

i concept. It needed to continuously innovate to stay relevant and compete with larger social media

' platforms.

C Lesson Learned: Snapchat's iterative development approach included introducing new features
like Stories, Filters, and Discover, which catered to user preferences. The company learned the
importance of listening to its young user base and adapting to their evolving nead_s N

Airbnb’s Trust and Safety Concerns: - ( U

¢ Challenge: Airbnb faced trust and safety challenges qs\hdsts and guests ehcountered issues such as
property damage and security concerns. ' — |1 | | 1| | |

C Lesson Learned: Airbnb invested.in mbUSt truit an’d,saiety measures and continually improved its
platform based on uséﬁfeedﬁacka it d@m@n&trat‘es the importance of maintaining a strong focuson .
user safety and trust, avémn the'sharing economy.

Uber's Global Exp Nsion:—

| ¢ Challeige: Uber faced regulatory challenges and resistance in various markets during its rapid

\ globalexpansion _/
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< Lesson Learned: Uber learned the importance of adapting- ztS\busIrri:d modet’and strategies to

address local regulations and cultural di@rencas \It \?{'nphapsl zed. fhE need for flexibility and

collaboration in overcoming rnarket-spe'clﬁuctra tenﬂé& A
These case studies illustrate tﬁe powe’r f I er ti\re cfevetopment and continuous improvement in the
success of various products.\ an | 5 ey also highlight the importance of resilience,
adaptability, and user- qu énlpj( in. m?ercoming challenges and achieving long-term growth,

N [-\\ll J\ l
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4 {E;Sf Pakistan's Successful Business Startups ;

| Tagir:
€ Tajir is a business-to-business platform for small businesses.

GrocerApp:
€  GrocerApp is a low-cost online grocery store that allows customers to order products from a |

variety of categories and have them delivered right to their door.
Cawaai:

¢ Dawaai is a digital health platform that includes an online pharmacy network and generic
pharmaceuticals.
finja:
' € Finja is a financial services platform that provides professionals and SMEs mthﬂﬁ/yment loan,
and collection services. N\ \&\
| Salestlo: V”l ( (u )
€ Salesflo is a business-to-business platfor@ that re\a?l%rs[ @pl\a%e orders directly with
manufacturers, wholesalers, and au
Daraz.pk: %r’
'! ¢ Daraz is an online ref‘a er\ (P‘ﬂt\ nded clathmg, footwear, apparel, jewelry, and
accessories for
Sasite '\J "~ =
¢ Bykeais I\SG‘CIallmpaEt app that saves clients time and money by providing INSTANT transport and
courier services.
Cheetay:
' © Cheetay is Pakistan's fastest-growing NOW-Commerce platform, with five verticals to choose
from.
SadaPay:
€ InPakistan, SadaPay is a “neobank.”
TAG:

| € TAGis Pakistan’s first digital bank.

Zameen.com:
¢ Zameenis Pakistan-specific software that assists people in navigating the real estate market.

CarFirst:
¢ CarFirst is a marketplace in Pakistan for selling secondhand vehicles quickly. WE BUY CARS AT

CarFirst.com.
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Neuro-Mat provides a
classical example of an
e-health startup.
comfortable rnat }“ NI\ '
shown in Fig-8.6, is
equipped with sensors
such that basic
parareters of an elderly
or a patient can be
monitored while resting.

gt S a————————

AN ,abs rvation of a patient's health. The mat
| is furnished with an alarm which buzzes

The product '‘Neuro-Mat' is a multi-sensory
mat, which not only: provides comfort but
also collects data usmg
momtormg t

sors for
atients

deﬂ@
{1\3 e&&f/the mats are
n erms of comfort and

and intimates the attendants and health
staff when the patient leaves the mat, as

shown in Fig-8.7.

The inspiration was taken by the startup
from the less number of health care staff
in certain places. So, they came up with
the idea to minimize the tedious task of
continuous monitoring of patient, while
staying physically with the patient.
‘Absence of a support staff can minimize
the elderly’'s mobility and injury to a
pat1ent as shownin Fig-8.8.

Wlth the use of Neuro-Mat, health care
staffs are now in a better position to
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While incorporating
the idea, the
feasibility states that
the cost of sensors and
incorporating them in
the mat will be around
half while material and
logistics will be the
other half of the cost,
asshowninFig-8.9.

b neak Peek

"

= g : Baby Monltors
= 14 : Hiring Caretakers
= 30 Neuromat

 test results of the product, L 71

TN =k

Later, when the product was tested against baby monitors and hired caretakers, the Neuro-Mat
achieved positive results, around double than the nearest competitor, i.e. hired caretakers. The
constant monitaring of the Neuro-Mat was a booster and due to one-time purchase cost, it was
treated as a cheap solution. This ultimately resulted in more than 85% users who used it during the
Smoke test, showed interestin pre- order, whtch can be termed as a huge success, as shown in Fig-

F1g 8.11shedslightonthe variou.gs feedback frnm peuple after expenencing Neuro-Mat.

Additionally, as shown in F Ig- 8;12 péople preferred to buy and keep at home for continuous use
orasa backup, r]auhel‘ han’ get it on rent. Furthermore, the interest was shown more if the
product can' bedelwered at their doorstep, in the mode ‘cash-on-delivery'.

;
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For the product to be a multi-variable product, which addg:ess—qé he ﬁf‘@éﬁs ‘of different
categories of audience and supports them i in vgﬁoﬁ 1 Fm'§ ‘{x ﬁ éﬁm‘?m/ nts were conducted
for the final product idea. The ci rcuit beé;a\me as t pressures sensors were distributed
throughout the mat; and so d‘id\ u;qryg@ which was collecti ng data and analyzing it.
50, micro-controllers andi fra: q&l \sén ors were incorporated by replacing the existing devices
and retested > afameters for similar and better results. Lastly, a small scale circuit
was added for tch and buzzer for the convenience of support and health staff. All the said
series of experiments is summarized in Fig-8.13.

e n-m ted number of people with demaentia
J in Pakistan in 2018, 2030 and 2080

et dhvweneriials)

L Nt mat AR w5
F-utur'e
_Demand

a vCihranty over 500 W

dm\\’lnﬂ ]d[llllﬂ pm.m'u. i -

In the end, itﬁ to hlghllght that currently over half a million Dementia patients are
diagnosed in Pakistan. Fig-8.14 shows the projected number of Dementia patients till 2050; who
being the primary audience raise the demand of Neuro-Mat.
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Exercise BT ANGEO)M

Select the best answer fnr_ thﬁ foﬂowingMultiple-cmce Questions (MCQs).

\ ‘|

1. Product is the funﬂaméntatautcome of complex process design tomeet theneedof ____

a) Consumerﬂ b) Industry
¢) Producers d) Entrepreneur

2. Developing new products that allow a company to explore new market is called
a) Market expansion b) Revenue generation
¢) Innovation d) Customer satisfaction

3. Prototypes share the common goal of providing valuable insights to improve the
a) Initial products b) Revenue
¢) Final products d) Expansion

4, In order to test technical aspects and validate the feasibility, is used.
a) Proof of concept prototype b) Working prototype
c) Digital prototype d) Paper prototype

. __isused for internal testing and reﬁn&ment ~Q\ I'L 0 \oZ
a) Alpha prototype N\ ~ {'l:r) Bet; prbtats{pe
c) Digital prototype .\ \'d)y"Functional prototype

6. Beta testing helpﬁ (n \:}qenpifyxng any remammg issue before the
a) Product! phr&t reiease b) Product’s final release
c) Product’s official release d) Product’s betarelease
7. ___helps tomitigate risk and reduce the likelihood of costly errors.
a) Risk reduction b) Iterative development
. ¢) CostSaving d) Visualization
8. 3D printers can transform digital designs into tangible objects in
a) Physical prototype b) Paper prototype
c) Prototype kits d) Betaprototype
2 Iterative and refinement through prototype are key to creating products that are aligned
with
a) Projectgoals b) User needs
¢) Records d) Elements = (e )\ \\\!
10. prototype closely resembles with the user mterface. ;__ o\

b) erking prutc-type
d) Intellectual prototype

a) Digital prototype

c) Proof-of- Concept protatypé
A I| L - He=
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1. Listout the pruductsrandsenﬁces \from fal{owi ng items:

a) qu&t.l{tillté‘ f) Car-wash

b) Books g) Detergent

c) Smartphones h) Overseas traveling
d) Coordination i) Catering

e) Healthcare services j) Electrical appliances

2. Why is successful product development important?
3. Inwhat way is alpha prototype different from beta prototype?

s &L
i. Give long answers to the following Extended Response Questions (ERQs).

1. Explain the forces that are driving the growth of entrepreneurship. — O\

s o SN\ 75\ \\ /)=
2. Describe the important role that sm;{ i biugin/e_g.sgs.,ptay i/,n,dpl:\{'l[atibns-economy.
C \—, -. \,"\I VAW "\‘ N} | )

3. Entrepreneurs may use @ r}'n/inj_n_na\[ wghlg.\_ Enggu\dtu*for a lean start-up process. Enlist and
elaborate the key steps‘qfr-;'\g@y{al\dpgr'\__g__'@u"r}rﬂﬁél viable product.

4. Imagine you' ?&f@ﬂﬂ to Créate an amazing new “bird feeder”. What materials might you
conside‘iﬂ'yﬁ__ tocraft a rapid prototype?

5. Let's suppose you're aiming to design an exciting skateboard ramp for your toy cars. What
household items could you gather to construct a rough-and-ready model for a trial run?

- N

y Suggested Reading and Resources

Read and discuss learnings on prototyping from articles such as:

© IDEO prototyping the shopping cart: https://vouty,be/ME6ZU2PCIcM

© Make Your Ideas Tangible Through Prototypes:  hitps://www.ideou.com/blogs/page/make-vour-ideas-
tangible-through-prototypes

@ Prototyping service: hisps:/fwww.\deo.com/blog/3-tips-to-help-you-protetype-a-service
@ Acumen Academy blog: https://blog.acumenacademy.org/prototyping-design-process-pressure-test-ideas
Case studies of MVP of some companies such as:

© Dropbox: https://youtu.be/TOmCUDHpNZE

219



{-;/;“\\ _'_E
- _DL“‘_LU \\’@A\_\_/ &

220



Algorithm

Algonthm:‘is a \\.ep-&hyrs!:ep set af mstructtans that define how a specific
pmblem shwld be solved. _

Blockchaila\,_J'1‘-\.1"[":1‘?1_|“\'-33i_l_ A
NN ™

--'lk Blockcham is a digital ledger (database) of transactions that is shared
and maintained by network users. The ledger is a list of continuously
growing records, known a blocks. The blocks are chained together using

cryptography

Breakpoint A breakpoint is the line in the code which needs close examination, so
the debugger will definitely stop there.
Bug Bug is an unanticipated error which is generally logical in nature.

Classification
Model

Classification model analyzes and classifies a large and complex set of
data points.

Cloud Computing

Cloud Computing is an IT infrastructure that provides data storage,
databases, servers, networkmg and application software services over
the Internet. = - Q\!

J\ ~ \ /,_ Q’_j\'\

of lhes,ﬂ;a)c govern how data is

Communication Commumcatio Pratocol\is aﬁ et
Protocol transferred ar l,mﬂgf‘s éértphysncal devices, sensors and the
yrovide exchange of information and methods of
?nnevﬁh\ bétwan devices and end users.
Computatml]‘qafh \J “” tomputatlonal Thinking is a thought pracess that helps us to
Thinking - understand the problem and solve it in a way that computers do.

Computer Program

A set of well-defined instructions which a computer can éxecute to
solve a problem is called a computer program.

Correlation

Correlation describ:es ari association between types of variables.

Cryptography

Cryptography is technology that protects information and
communications by coding it in such a way that only those far whom it

is intended can read and process it.

Cultural Impact

Cultural impact refers to how improved connection can affect and
modify cultural behaviors, beliefs, values, and traditions, frequently as
a result of the crosscultural exchange of ideas and informatiun that

computers fac:llltates

-,,.\ |
- .f'-.‘-." \ \ s
=, Fa B! \

| Cybersecurity._

Cybersecurity mvolves prpte;tmg 1nférnec connercted systems,

networks, and: datddfrpm malhdious ahtacﬁs
Data Analysis DataamaIYSIS ls the jnnma“ry step, where data is cleaned, explored, and

mhn,zed providing insights and infarmation for the construction of

\ \!-.Et tistical models to make predictions or draw inferences about real-

world phenomena.
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Data Visualization

-\

NN NS
T

Dqtﬁ Wsuabzatloﬂ is the graphtcal representation of information and
ate

Decomposition - Decomposition is Breaking down the larger problems into smaller/
manageable ones and working on them one by one.
Development Development describes the steps needed to convert or manipulate the

inputs to produce the outputs.

Digital Literacy

Digital literacy is the ability to find, create, evaluate, communicate,
and share digital contents.

Embedded Systems

Embedded Systems are small electronic devices which are combination
of hardware and firmware.

Encryption Encryption involves converting plaintext data into unreadable cipher
text using encryption algorithms and keys.

Firmware Firmware is software that is permanently mstaltqd jn;ﬂ??lcﬁ or
electronic machine. s A \\\| [~ ) \\ I_.;_;\hzic )

Flowchart Flowchart pmwdes\ahyps\m[ réﬁ\i‘rgsjgh\:at\dn of flow and logic using

deﬁnedfsymbqls’ 0\ \\ N\ R/

Human Impact -
NN A
LA

Nan. m}pacb f'efers to the effects that more computing connectivity
may have on social interactions, working habits, information access,
and general well-being.

Hybrid Cloud Hybrid Cloud is a combination of public and private cloud.

Infographics Infographics transform intricate and voluminous data into visually
appealing formats.

K-Map Karnaugh Map (K-Map) is used to simplify Boolean functions and reduce
logic circuit complexity.

Logic Gates Logic gates are building blocks of digital circuits, with inputs and

’ outputs represented as LOW (0) or HIGH (1).

Network Topology | Network topology refers to the arrangement of devices in a computer
network.

Pattern Pattern Recognition is to examine the problem for a J?atpem\qr

Recognition similarities between previousty solved pfqbflems \ i_\g__,, J)

Presentation Presentation in contextﬁf data visﬂé(iiatibn reI(ers to the act of
showcasmg th&anfqrmathh m ameamngful way to the audience.

Prototypes

Pro Epék ;er\*e asa sampie for the final data or a scale down
ﬁl t/conclusion before the full-scale implementation of the

concept
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