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Hello and welcome to the course design and implementation of human computer interfaces. So
today we are going to go for lecture 2 namely introduction to usability before we start we will
briefly recap what we have learnt in the first lecture in the previous lecture.

(Refer Slide Time: 01:11)

Recap - last Lecture

* We talked about the basic dea of mteractive systems

* We also learned about the historical evolution of the area
in brief

* Today, we shall talk about a key concern i designing such
systems - usability

So earlier we talked about the very basic idea of interactive systems what it is and what are the
concerns while going to design interactive system? We also learned in brief the historical
evolution of the field and today we are going to talk about an important concept in the design of
interactive systems namely usability.
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Now this course is all about design and implementation of human computer interfaces or
interactive systems so design is the key term here one of the key terms here. Now we already
have seen earlier the major design challenge when we are talking of interactive system. Today
we are going to elaborate a little bit on that major challenge from the point of view of a user
centric system designer. So what are the main concerns? In order to do that we will start with a
definition which will be beneficial for our subsequent discussion?

(Refer Slide Time: 02:29)

A Definition!

“Human-compute nteraction is a discipline concerned with the
design, evaluation and iﬂw_lqmﬂm@n of interactive computing
systems for human use and with the study of major phenomens
surcounding them.” (ACM SIGCH]) T

So it is a definition of the term human computer interaction so we are concerned here about

design and implementation of human computer interfaces a related term is human computer



interaction. So what it is? Human computer interaction is a discipline which is concerned with
the design, evaluation and implementation of interactive computing systems for human use and
with the study of major phenomena surrounding them. So this definition actually encapsulates
whatever we are going to learn in this course.

(Refer Slide Time: 03:17)
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So the key thing to notice in the definition is that we are dealing with systems for use by the
human users. So effectively it points to the fact that we need to incorporate humans into the
design so that we can take care of their needs and expectations.

(Refer Slide Time: 03:40)

Human Factors



This brings us to the important consideration of human factors what it is and how they are related
to the design and implementation of human computer interfaces.

(Refer Slide Time: 04:03)

Role of Human Factors

* We wish to design for the “laymen” users
* Who are they?

* Why to bother about such “charactenzation”?

If you may recollect in our previous lecture we talked about designing for the layman users. Now
we also elaborated a bit on who are the layman users and how they are different from other users
of computers? Also it is important to note why to bother about such characterization why we are
trying to differentiate between users such as somebody are laymen somebody is non-laymen.
Why it is required?

(Refer Slide Time: 04:28)

Urderstanding Human Factor

Lty to undesstand the nture of the users nd
mporance wihan example



Let us try to understand the need for such a differentiation with respect to an example.
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Example

* Conside someone who want o peform eavay tcke
bookng (ot /agen)

Suppose we are trying to perform a railway ticket booking task here we may refer to a traveler or
an agent but the task is same booking a railway ticket.

(Refer Slide Time: 05:01)
Example
* What the user 15 expected to do?

So what the user is expected to do that is the first thing we should be focusing at the expectations
of the user.
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* Check availability
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* Make payments

So the user should be able to input the name of the station, check the availability of seats in the
train between stations. If it is available then the user should be able to book the tickets and
finally once the ticket booking is done he or she should be able to make payments. These are the
fundamental tasks that a user in this case a traveler or an agent is expected to perform in other
words the system is expected to help the user perform these tasks.

(Refer Slide Time: 06:00)
Example

* Now consider a DBMS manager who performs database

querving - to get the same information from the
Rl il ATANRNIE

Now let us look at it from a different user’s point of view a DBMS manager or a database
manager who incidentally performs the database querying to get the same information from the

railway database. So here we have 2 types of user we are talking about one is a traveler or an



agent who is trying to get some information about tickets between station and trains. And another
user who is a database manager who is also capable of getting the same information using the
same database that is the railway database.
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Example
* 15 ths userpecformng ffly oferen things than the
caler oney

So the second user that is the database manager is he or she performing something different than
the earlier ones that is the traveler or an agent so are these tasks totally different?

(Refer Slide Time: 07:14)

Examplc

* Technically, both are performing the same work

If we look at it from a pure technical point of view they are performing the same task or same set

of tasks.
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Example

* There is the railway database

* Both queries the database
* Both retrieves the nformation

* Both uses the information

What are these tasks? So essentially what they are doing is querying the railway database? So
there is this railway database containing all sorts of information about train’s seat availability
ticket price booking status and so on. Now both the traveler or agent and the DBMS manager
both technically are querying the same database to get information for the same type of tasks.
Then both retrieves the information and both uses the information but for different purposes.
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Exunpl
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So what is different here they are performing same type of operations on same resource. So is

there any difference why should we differentiate between a traveller or an agent and DBMS



manager the difference is in terms of expectations and need of the user. So when the user is a
traveler or an agent his or her expectation and need are likely to be different than when the user
is a DBMS manager.

(Refer Slide Time: 08:50)

User Chssthcation

W need t “nowtheuses” i order t desn

How so if you are a travel agent or if you are a traveller yourself then you are not bothered about
how the database is structured, organized, what are the languages to be used to retrieve the
information? What is the format of the information? How to interpret the format all these things
are not of any importance to you? Whereas these are important issues for a DBMS manager so

what you are bothered?

About is how to get the task done how to get the information about seat availability, about seat
price about trains, about booking status in some form which is understandable without any
specific knowledge required. So your expectation is that you will be getting this sort of
information in an understandable form which is also your need. Whereas for a DBMS manager
that is not the case for him or her, the information may come in different format through different

process and he may not be interested in knowing the actual information.

But how to use that information for some other purpose so the need is also different. So the first
thing that we should keep in mind while going for designing a human computer interface is
designing for whom who is the user? So the first thing is we should know the user that is very

important and crucial requirement for design and implementation of a human computer interface.



(Refer Slide Time: 10:35)

User Classtfication

* Generie classification of users
* Novice
* Intermittent

* Expert ot

Now knowing the user is somewhat ill defined term so what do we mean by knowing the user?
So we can start by classifying the user into categories a very broad and simple categorization is a
3 way categorization of users. Note that here by the time user we are not referring to users like a
DBMS manager or someone who is technically sound. Instead we are referring to users like
traveler or travel agents who are quote unquote managers who need not know about the

technology behind.

So for such type of users we can divide them into 3 categories novice, intermittent and expert.
Now with this knowledge we will be able to actually build systems that will be more acceptable
to the particular user group.
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User Classtfication

* xample - saving il with “Ctel+S” vis-a-vis through
menu option 1n M Word

How it helps? Again let us try to understand with another example so many of you if not all have
probably used a text editor to create a text document. Now while doing that often we need to
save our work how we can do that? If you have used any text document you know that there are
two ways to do it one is using a menu option where the save menu option is located in a drop

down menu typically.

And you need to select that with your mouse or through some other mechanism to save the
current work. Another option is you can use a key combination like control plus s together to
save it. So 2 mechanisms provided to do the same task one is using menu option other one is
using a hotkey combination in this case control and S these 2 keys pressed together will do the
job. Why that is so? Because anyone would have been fine but then I just mentioned so these

mechanisms are provided to cater to different user groups.

So when we are trying to use the menu based option we are trying to cater to basically the novice
users who may not know the hotkey combinations. So novice users are those who are first time
users of a system so every feature is not yet known to the user. Intermittent users are those who
as the name suggests occasionally uses the system so they may or may not be able to retain the

learnings during each use because they use it very infrequently although more than novice users.

Whereas expert users are those who frequently use the system now here the term expert does not

mean expertise in the background technology instead expertise in use of the system. So when we



are using a menu based option it is typically meant to cater to novice users whereas when we are
using a hotkey combination to perform a job like control and s to save that is typically meant for
expert users. So these different features are provided to cater to different user groups.
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Interdisciplinary

* Identfying human factors and incorporate those 1 the
s requures knowledge and expetise in many field of

\[Htllﬁ

Now this is very important while going to design and implement a human computer interface we
need to identify the human factors and incorporate those in the design which requires knowledge
and expertise in many field of studies. So effectively what we are talking here is an
interdisciplinary field of study where we take help of knowledge and expertise from various
disciplines.
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Which Discipline?
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What are those disciplines? There are many but the important ones we can identify as computer

science is the primary discipline according to (())(15:07) definition. Psychology including
cognitive psychology that is another field human factors in itself it is a field then design
including industrial design, social science, anthropology, Al, machine learning, computational

linguistics.

These are only few of all the fields that may be involved in user centric design field which is the
primary concern in this course. But as I said although there are many fields involved our primary
focus will be computer science and engineering which is considered to be the primary discipline

in this case.
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Considering Human in Design

So the key concern here is how to consider the human in the design process?

(Refer Slide Time: 16:20)

Diferent Desn Pesece

" Lhe s tem (- Cant Dk i e ewed by

Ueensticholdes m et v

Now to understand that we; should be also aware of different perspectives of design. This term
user centric design actually refers to different things to different stakeholders in different ways.
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Different Design Perspectives

) 'dﬂngﬂi}Bib& rmardy concerned about the design of
Ny ' T
the 1iettace elements and layouts - the create design
ASPECts

A typical creative designer to him or her, the term user centric design refers to the design of the
interface elements and layouts or in other words the creative design aspects the look and feel of
the design or of the system.

(Refer Slide Time: 17:13)

Taking Humans into the Destgn

* Fora (industrial) product desigmer, it might
tefet 0 thu'zbrf;f;(shﬂpt, stze and look) of the

5

product

For a product designer particularly industrial product designer the term may refer to the form of
the product in other words the same, size, look of the product.
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Different Deeign Perspectives

* An electronic engineer might look at 1t as adding more

features ar the hardware level, such as more sensors,
smaller chips to reduce size or more power efficient
hattery.

Similarly to an electronic engineer user centric design may actually mean adding more features
at the hardware level in terms of more sensors, smaller chips or a more power efficient battery
maybe so essentially some hardware features.
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Different Deeign Peespeetiees

* We are mostly concerned about the pesspective of the
lication software developer, who needs to follow a
Lleﬁﬁ_p@n_hfeﬁiehj_d;ﬂ takes care of the user
eherae[eristies, 50 28 to better match the vsers’ needs and
expectations "

Similarly other stakeholders may view it in different ways but our concern here is from the point
of view of or the perspective of an application software developer. So this entire course is
actually meant to discuss how to build user centric software. So whenever we use the term user
centric system or human computer interfaces we are implicitly referring to a software product or

an application.



So our concern is the perspective of the application software developer who needs to follow a
development lifecycle that takes care of the user characteristics so as to better match the user’s
needs and expectations. So effectively what it says is? That from our point of view or the
application developer's point of view we should know about the development life cycle that takes
into account the users expectations and needs. How to do that? How to take care of users
expectations and needs in the development or in the software development lifecycle?

Usabiliy

So that brings us to the important concept of usability.

(Refer Slide Time: 19:21)

Usabilty

* We require an txplicit(\m__ easurefo judge our design - if
we have taken care of the human factors
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In order to incorporate the factors or the users’ needs and expectations into the design of the
software we need an explicit measure to judge our design whether we have taken the factors into
consideration or not now this major is called usability. Let us learn more about this concept.

(Refer Slide Time: 19:54)

U sahility: Definttions and Standatds

* 130 defmton (150 9241-210:2009)of usabilty - “the
N 1t to which  product an be used by s o ed user
o achieve specthed goals with effecveness, efcency icency,
and satsfaction 0 4 apm:' ied contestof use”

So it is a standard term there is an ISO standard definition of usability. Which; says that usability
is the extent to which a product can be used by specified users to achieve specific goals, with
effectiveness, efficiency and satisfaction in a specified context of use. So this is the ISO 9241-
210; 2009 definition of usability which is a very standard definition. So if you look at the
definition there are certain things that you should notice.

(Refer Slide Time: 20:52)



Usability: Definitions and Standatds

* The product should allow the users to achieve specified set

ufguﬂﬂ

* Thus, putting every conceivable features in a product
not necessarily leads to a usable product

Namely 3 crucial aspects in the definition are the product is meant to be used by specified group
of users it is not meant for all. So that is a very important thing we should note that whenever we
are talking of a usable product we are talking of a product that should be used by a very specific
group of users and we are not talking about a product which is usable to all. So we need not

design a product as usable for use by all.

The second aspect crucial aspect is that the product should allow the users to achieve specified
set of goals again it is also very important to note that. If we are planning to put every
conceivable feature in a product so as to satisfy everybody that does not necessarily lead to a
usable product. A usable product by definition or by standard definition is supposed to satisfy

specific set of goals of the users.

So it is supposed to let the user achieve only specific set of goals it is not necessary that the user
can achieve every possible goals that he or she might have that is the second thing that we should
keep in mind.

(Refer Slide Time: 22:25)



U s,ahility: Definttions and Standards

* The product should be designed for spectfeed context of
usage ' ‘

* Clearly, a usable product need not be so for #all”
usage sCenario

There is a third crucial aspect also which says that the product should be designed for specified
context of use. In other words a usable product need not be so for all usage scenarios so we need
not try to design a usable product which can be used in any context. So it has to be usable within
some specified context of use not for every usage context.

(Refer Slide Time: 22:57)

Usability: Definitions and Standards

* Definition teveals THREE measutes

* [iffectiveness
* [iffictency
* Satistaction

Along with these three crucial aspects there are also 3 explicit measures that are mentioned in the
standard definition these are effectiveness, efficiency and satisfaction.

(Refer Slide Time: 23:17)



Usabulity: Definutions and Standards

* Jacob Niclsen [2012] argued that usabilty alone cannot
make a product “useful

Jacob Nielsen in 2012 argued that usability alone cannot make a product useful. So there are 2
things one is usable other one is useful and we will distinguish between the 2. So usability is
about a perception that the product is going to be easy to use to the user whereas useful means
whether the product serves whatever the user needs to achieve. That is a very broad way of
distinguishing the two and according to Nielsen usability alone is not suitable to make a product
useful.

(Refer Slide Time: 24:09)

U sahility: Definttions and Standards

* An acceptable product should have two qualty
Atteibutes

VOels u_s_abilj_ty and the other s “llt@}'”

So according to Nielsen again so there should be 2 qualities in a product one is usability and the

other is utility together they make a product useful.
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Usabilty: Defintions and Standards

* Nulsen proposed FLVE qualty componets of
usablty

In addition Nielsen proposed 5 measures of or quality components of usability.

(Refer Slide Time: 24:37)

Usabulity: Definitions and Standards

* Learnabulity: the “ease” with which 4 first time
(novice) user petforms “bastc” tasks with the
H}"STL‘I'H

What are these 5 first is learnability that is the ease with which a first time or a novice user
performs basic tasks with the system so that is the learnability of a system.
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Usabity: Definutions and Standads

* Efficiency: The speed at which the users can
complete tasks

Then comes, efficiency which is the speed at which the users can complete tasks typically
measured in terms of task completion rate.

(Refer Slide Time: 25:07)

U aability: Definitions and Standards

* Memorability: The “case” with which an sntermuttent
ser, who returns o use t ht: sysfem occasi( mfllh |ﬁf e
some gaps), can reestabhish “proficiency”

Then memorability again the ease with which an intermittent or occasional user who returns to
use the system occasionally after some gaps can re-establish proficiency. But it says that for
intermittent users after one use there is a gap before the next use happens. Now by the time
whatever the user have learnt about the system may have been lost. So memorability quality
indicates how much of this learner can or the user can retain during the next use even if there is a

gap.
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Usability: Defnitions and Standads

* Ertors: The rate at which the users make errors, the
“5:*.1-'wiry” of those ertors and “ease” with which the
[SErS CaN recover trom ertors

The fourth quality is errors or error rate which is the rate at which the users make errors. Along
with that the severity of those errors and the ease with which the users can recover from the
errors. So this quality errors actually contain 3 concepts one is the rate, one is the severity,
another one is the ease with which error recovery can be made.

(Refer Slide Time: 26:30)

Uttty Deftions and Standars

' S@ﬁs_facti_nn: How pleasant 1t usethe desyn

And the final quality attribute is satisfaction or subjective satisfaction or user satisfaction that is
how pleasant is it to use the design.
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U sahility: Definrtions and Standards

* Utilty refers to the “functionality” that the desion
15 supposed to serve

* Measure of the extent to which desion supports the
“lunctional needs” (the [eatures) of the users

Those are the quality attributes for usability on the other hand for utility the other attribute of a
system according to Nielsen it refers to the functionality that the design is supposed to serve. It is
a measure of the extent to which a design supports the functional needs of the users or in other

words how many features it support that actually serves the functional needs of the user?

(Refer Slide Time: 27:17)

U sahility: Defistions and Standatds

* 1 we compare Nielsen' framework t the 150
definiion, we observe “effectveness” might he mapped
t “unhy”

Now if we compare Nielsen's framework to the ISO definition we observed that effectiveness
might be mapped to utility. So according to ISO definition effectiveness is one of the measures of

usability however if we compare it with Nielsen's framework we can roughly see the



correspondence between this major effectiveness and the definition Nielsen provided about
utility.
(Refer Slide Time: 27:47)

Usabtlty: Defitions and Standatds

* The 150 defintion thesefore provided only two measures
for usably:the fficiency and sansfacton

As a corollary to this comparison we can say that ISO definition therefore provided not 3 but 2
measures of usability efficiency and satisfaction whereas Nielsen's framework provided 5

measures of usability.
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U Sability: Definutions and Standards

* The five components of usablity offet 2 more
ptecise measnre - we shall make use of these
components In the subsequent lectures

So it is likely that the 5 usability measures or quality components by Nielsen is likely to offer a

more precise measure. So accordingly we shall assume that these are the measures of usability



and we will subsequently use these to measure usability in our subsequent lectures. So that is in
brief what we can consider as usability so to recap we have this ISO standard definition which

talks about the nature of usability.

That is an usable product need not be designed for all or for all context of use or for all sorts of
tasks instead it refers to the fact that a usable product is supposed to be usable only for a specific
group of users working in a specific context and trying to achieve a specific set of goals. It also
says that there are 2 measures of usability whereas Nielsen's framework provides for 5 measures.
And we will go by the Nielsen's 5 measures as a more precise measure of usability.

(Refer Slide Time: 29:40)

Uset-Centered Design

Now with this knowledge now let us try to turn our attention to the concept of user centered
design.
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User-Centeted Dcsign

* Term cotned by fihn[-:idf:.rmm_l [19@
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Now this term user center design was first coined by Shneiderman in 1986. What is the objective
of this design process? The objective is to design products that increase usability. So when we
are talking of user center design so we are essentially referring to the fact that we want to
increase usability of the product by following this design approach.

(Refer Slide Time: 30:15)

Uset-Centered Design

* Indicates antwe;/ éasswﬂ nvolvement of users im
the dc sign hfL y L[

Now this user center design approach indicates active or passive involvement of the end users in
the design lifecycle. So somehow we have to incorporate or involve the users in the development

process. Now that involvement either may be active that is the users are actively participating in



the design or it may be passive. That somehow we are taking user feedback in a passive mode
and then utilizing that to design the product.
(Refer Slide Time: 30:49)

User-Centered Dcsign

* Related terms
* “Cooperative design” [Greenbaum and Kyng, 1992]

* “Participatory desgn” [Schular and Namioka, 1993]

* “Contextual design” [Bever and Holtzblatt, 1997]

There are few more related terms also related to this concept of user centered design one is
cooperative design proposed by Greenbaum and Kyng in 1992. Then participatory design
proposed in 1993 by Schular and Namioka then contextual design by Beyer and Holtzblatt in
1997. So all these terms are broadly referring to the same fact that we are involving the users in
the design process either actively or passively. Although there are minor methodological
variations involved but broadly they refer to the similar concept of user centered design.

(Refer Slide Time: 31:42)



User-Centered Destgn

150 in 1ts standards pﬂ:fﬁfﬂ to use the term
“human-centered desten”

There is also this ISO term used by ISO in its standards which is human centered design. So the
thing to note here is that all of them referring to the similar concept whether we are using the
term user centric design, user centered design, human centered design, and participatory design
cooperative design etcetera. What we are essentially referring to is that we are referring to a
process a stage by stage developmental process which involves the end users in the overall

development of the product.

Now this end user involvement may be active involvement that is the users are actively involved
in the development process or it may be passive involvement that is somehow we are collecting
input from the users and using that input to design and develop our product. So, how to do that
how to follow this user center design approach? Will; be the subject matter of our subsequent

discussions.

So with that we come to the end of this second lecture in summary what we have learnt today is
the important concept of usability and why we need to know it? Why it is important? To recap it
is important to cater to the need of layman users which are our primary concern in design and

implementation of human computer interfaces.

So if we do not make the product usable then it will not be acceptable to the laymen users so our
objective is to increase usability of the product and that is precisely what is called user center

design which term we have learned in our previous lecture. So here we gave a more formal



definition of this term and in subsequent lectures we will see how to implement this user center
design approach for development of human computer interfaces or user centric software
applications?

(Refer Slide Time: 34:21)

Book

* Bhattacharya, 5. (July, 201Y), Human-Computer Interaction: User-Centric
Computing for Design, MeGeaw-Hill India

* Print Editor: [SBN-13: 978.93-5316-804-9: 1SBN-10: 93-5316-804-X

v E-book Edition: ISBN-13% U78-93-5316-803-6; [SBN-10: 93-3316-803-8

Chapter 2, Sec 2.1 - 24.2

Whatever we have covered today the material can be found in this book you are requested to

refer to chapter 2 section 2.1 to 2.4.2 that is all for today thank you and goodbye.



