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was immensely helped by the learning experiences of my friends with computer soft wares.

Il my friends and the faculty of IDC for their encouragement and help and to my guide Prof. Joshi for
; 4mp ts and assistance. :
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~ Psychology of everyday things (POET)

veryday things, being inanimate objects are not expected to have a psychology, a term normally associated with
1ate or living things. But Donald Norman’s book ‘The Design of Everyday things’ is based on this very idea of
ay things having a psychology, this idea came from the fact that people have definite notions of how things
nd how they go wrong. Donald Norman describes the influencing factors in usability of everyday things as the
hology arising out of the interaction involved in working on everyday things.

 interaction can be said to happen in an “interface layer” between the user and the thing. And it is in this interface
he attributes and dimensions influencing usability comes into play. Similar can be said about the computers, as
ace in the form of monitor is the major tool for interaction and getting the work done.

mputer interface is not a static interface as any other everyday thing or device may have. The computer
e in a dynamic one due to the range of tasks involved. So in order to understand the influencing factors in
ce design, a clear understanding of influencing factors in everyday things’ design will help.

_,ryday things work

said of any device, equipment or a gadget as complicated as cameras or as simple as a bottle cap that there
basic parameters that can define the ‘interface layer'.

resumptions about the working of everyday things can be listed as.

veryday things offer to do something, in some way and under certain conditions
have an understanding of how everyday things work

Everyday things can be made to work in a desired way

can act or react to working of everyday things to make them work right

\puter Interfaces



e | Donald Norman defines the following as the elements of Psychology of Everyday things (POET):

Affordances

The perceived and actual properties of the thing that determine how the thing can be used are
called affordances.

Mapping

Relationship between two things is called mapping. It may be in the form of spatial analogy,
pattern similarity, action analogies or volumetric analogies. Mapping works with objective
dimensions.

Constraints

Constraints limit what can be done. Affordances suggest the range of possibilities; constraints
limit the number of alternatives. Constraints put to prevent things from going wrong are
termed as forcing functions. These serve to avoid mistakes, slips and errors. Forcing functions
may be of preventive or confirmatory nature.

Mental model

The mental model is the idea of things and how they happen. Mental models are formed
because of natural tendency of humans to find explanation for everything. Mental models are
influenced by affordances, mappings and constraints involved. This is also referred to as
- Conceptual model or user model. This stands for the set of concepts about a thing, users must
understand in order to be able to work on it.

E nd Computer Interfaces




mputers Interfaces and POET

puter Interfaces offer to do a variety of tasks on one platform, with a set of elements. Graphic user Interface
1) offers a work area consisting of windows, icons, menus and pointers (WIMP) as elements. These elements are
d across a variety of applications having a ‘goal’ or ‘the task that a user may wish to accomplish’. In dealing with
e programs or applications the user employs his understanding of these elements. These elements like any other
thing has some psychology associated to them. Therefore psychology of these elements influences the user
tion, learning, and ease of use, error free operation and speed of use.

san be following levels of Human computer Interface at which the POET can be applied
* Hardware: The most basic ‘idea of computer’.
Operating System (0S): The platform that is common to all types of applications.

- ~ Applications (GUI): The programs through which a user accomplish certain types of tasks with the
help of some tools like image editors, word processor

Interaction: The activities that are proactively done by the user to get the desired work accomplished
through the computer.

Widgets: The elements on which the actions by the user are performed.

- :' Icon: Icon is the graphic or a symbol that gives a clue of a process, action or activity that may result
after clicking it.

widgets and icons are interdependent categories as Interaction makes use of widgets and icons and all
ee are used in applications and Operating systems.

, € various examples of POET across the various hardware levels and across various operating systems.
ing discussion touches some aspects of POET across these levels but the project emphasis is on identifying
s of POET and their implications across the applications.
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idea of computer and 0S

ﬁéuc;omputer, when explained to the new users, is almost always described as comprising of three units- the CPU,
put devices (keyboard and mouse) and output devices (monitor, printer)

_description serves as a mental model, because it gives an overall understanding of computers in general as a
pt.

onceptual model of computer can further be seen as being built upon different conceptual models of Keyboard,
itor, peripherals and CPU.

g at the keyboard, there are clearly defined zones as the function keys, alphanumeric keys, direction/navigation
nd numeric pad. Here we see mapping based on functions or what a key afford to do.

still the hardware level of understanding. When a user uses the computer, the first thing that is encountered is
e Operating system

e consider the conceptual model behind an operating system we can see many parallels between real world and
nputer concepts, a mapping intended to make understanding easier.

e Files, Folders, Window, Panes, Recycle bin, Trashcan are a direct analogy from real world objects.

ike cut, copy, and paste are represented by their real world analogies of scissors, twin sheets (copies) and a

rd. The ‘save’ is still characterized by a floppy, a practice continuing from days when people used save their
data on removable devices due to small hard disks. -

, ONce an analogy is established, it's continued through different levels. Like files are the ‘things’ you work upon,
re the places where you store them. To open a file on computer, icon represents the opening of a real-world-
ike thing, despite the fact that ‘opening’ as an action could also have been mapped to opening a bottle by an
» @ door handle opening a door, opening eyes etc.

‘New’ comes to be represented by a blank sheet.
ing glass, binoculars or eves invariably represent ‘Search’ and ‘Find’.
ndows explorer’ earlier known as file manager represents the files and folders in a ‘tree-structure’.

00 for sake of mapping, Desktop is placed on the topmost level, because the user encounters the desktop first.
0 by the actual location, desktop is a folder located in windows directory.

o e



Also, sheets of paper going from one folder to another show the copying and move processes.

All icons afford to be clicked, with left click being mapped as ‘open’ or ‘activate’ whilst right click being mapped as
~ ‘context’ or ‘properties’.

Similarly links afford only clicking. Icons for folders and files afford drag and drop too.

Some icons like recycle bin and folders also afford to be ‘dragged over’. That means one can drag and drop any folder
or file over recycle bin or any other folder. '

F1 key is mapped as ‘Help’ in almost all applications, whilst F3 key is mapped as Search (not in word 2000).

In windows explorer there are few hidden maps, carried over from DOS model. For instance, if some folder or drive is
selected and * on numeric pad is pressed, the folder or drive is expanded.

: Sometimes a combination of keys is mapped to a specific task, such a universal mapping can be found as Ctrl+C,
Ctrl+V and Ctrl+S. In windows the flag (28) key is mapped to do many functions in combination with other letters,
e.g. #+R=run, #+E= explorer, #+F=find, #+M= minimize.

‘The “confirm delete” dialog box is an example of forcing function.
The applications running on a platform (0S) also share a range of mappings amongst themselves. Also there are

~ several mental models and forcing functions in an application depending on the nature of task it performs.

OS and Applications

Operating system uses Desktop metaphor-the interface with windows, icons, menus and pointers.

An icon, in form of a graphic or a button has default affordance to be clicked upon. The icon being clicked (action)
depends on the ‘intention’ towards the ‘goal’.

- Sometimes this tendency to click is so overwhelming that the user may find it impossible to work in absence of a
pqinting device such as a mouse. This being an exceptional case when mouse is not working and can be rare, but it
brings out an interesting illustration of mapping.

‘Now suppose mouse is not working, what is the next available navigational aid? -The arrow keys. But arrow keys only
- Mmove the selection (blue highlight); so “enter” must be pressed to execute the command. Similarly, flag key

- POET and Computer Interfaces



8

binations (FA+R=run, FB+E= explorer, F+F=find, #+M=minimize, #H+A=desktop icon starting with A is
ighted) can be used to launch applications. Once windows explorer is opened, TAB key can be used to navigate
hrough the two panes and address bar. To go up or down in a pane, up-down arrow keys are used.

Now once an application is opened, Alt+F, E, V, W, H etc can bring file, edit, view, window, help etc menus.

wise in Internet Explorer, Ctrl+O opens a URL, Ctrl+N opens a new window. To go back to the previous page
‘hackspace’ is pressed. To go forward ‘shift+backspace’ is pressed. ‘Ctrl+Tab” navigates across frames and address
bars, ‘Tab’ navigates across different links within a frame.

if a keyboard does not have a flag key? —Pressing Ctrl+ESC will bring about the ‘start’ menu, after that it’s 4an
ow up-down-right-left business.

it can be seen that a combination of keys like ‘shift’, ‘tab’, ‘ctrl’, ‘alt’ and arrows can be used to perform a range
. Add to this the functionality of function keys and we have hundreds of mappings.

ot all people use these hot keys. :

0n can be attributed to the degree of familiarity. The new users need more clues as affordances and feedback to

actions. As the familiarity with the application environment increases, users feel more confident and look for
action-keys’ as feedback is not that important now as speed is. Here the use of hot keys is preferred. Such types
users are often termed as power users. They tend to use more of “knowledge in the head’ than ‘knowledge in the
rld” which here, is the interface,

we see that effective use of mapping greatly increases the effectiveness of computers. But at the same time, the
 of providing feedback shifts to other areas of Interface, as the ‘action’ by the user still is on the interface or the
d’. So to ensure the action to be in right direction, the user must be able to perceive and interpret the state of
rld. These can be achieved using the principles of POET.

‘and Computer Interfaces



\pplications

’pl:ications are defined as those computer programs that offer to accomplish a certain type of result as per the
xpectation of the user. They may be word processors, image editors, layout applications, cad package etc.

project focuses on applications for identification of examples of POET because applications do some definite,
mparable and isolatable tasks.

Definite: The task having clear goal and Intention.

Comparable: The tasks being done by one package is comparable to similar package by some other
company. This offers the samples to be compared against similar examples in a ‘it not this,
then what’ type of scenario.

Isolatable: the examples under consideration should be fairly isolatable in the sense that their intention,
implication and outcome can be judged without elaborate dependencies.

 applications consist of a vast set of components. These can be classified as

Actions

The actions are the steps proactively done by the user, on the interface using some input
device. In applications, the actions are

Clicking

Scrolling

Dragging

Mouse over or hover

Focusing (by TAB or hover)

Command (series of input form keyboard)

Or a combination of above( click+drag, command+click etc)

and Computer Interfaces



10

Intentions

Intentions are the results anticipated as a result of these activities. Intentions are
Select
Navigate

Decide (choose among) options, actions
this is different from the selection in the sense that this is more of an elimination of other
‘choices’ or alternatives in the intent, leading to selection of one action. This may be as
simple as a yes/no decision or complex as selection out of many choices.

Alter/change/modify (manipulative functions)
Stretch/shrink, rotate, skew, flip, move, delete

Apply (result generative functions)
setting the attributes or properties e.g. fill, outline, brush, filters, grammar, spelling, fonts
and styles

Preserve and Retrieve (result retention and re-application functions)
save, preserve style sheets, macros, layouts, protection, appearance, customized toolbars
etc.

Organize  structuring of data, workflow etc.

Widgets

- The things, on which the actions are being performed, in order achieve the goal or intent of the
user, are called widgets. These are the very basic component of any interface

N

Eq:

Selection is done by clicking, hovering, or both, drag and include, drag and cross, tab to
focus on the icons, buttons

Navigation is done by scrolling, zooming, panning by scroll bars, zoom tool

puter Interfaces
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Decision is done by choosing an option from menus, set of check boxes, set of radio
buttons, list boxes, combo boxes, value sets, floating value sets, etc.

Manipulative functions are achieved by manipulating cursor shapes, bounding boxes,
tools, buttons, sliders, icons, efc.

lcons

The icons represent a function or an action. They are usually the ‘click and act’ process. These
~ are integral part of an application interface.

ments of application interface together makes a ‘world’ with which the user interacts and gets the work
hey represent a collective knowledge to be used and put into action by the user.

te the principles of POET, examples from application like Microsoft Word 2000, Excel 200, Adobe
p 6, lllustrator 9, Corel 10, and Freehand 9 are taken.

guter Interfaces
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Affordances

Affordances in a status bar

A status bar appears normally at the bottom of the screen and serves primarily to give
information about the action being performed, the cursor position, page number etc.
Affordance to click is provided in status bar by using different the elements:

Use of icons or graphic

Dimmed text in a box represent ‘some mode that can be activated’
Presence of arrows gives a clue of expanding menus

Presence of list boxes showing choice by expansion

of Nodes: 8- : Contiol Curve on Lager 1 , Q&Biack
23618)  Click an object twice for rolating/skewing; dbl-clicking tool selects all abjects; Shift+click multiselects: Alt+click digs: Culschick selects in & group Q Black Hailine
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Affordances in Navigation

Navigation is done by zooming and panning across work area that may or may not span
multiple pages and across multiple pages. There are controls for either zooming or panning. In
Adobe applications, zooming is done by a fixed slider and panning is done by dragging that is
afforded by change of cursor when it’s taken over the red box.

Corel applications has navigation based on panning only, zoom level being what is set in
document. Hitting N will bring up the navigation window with the cursor shape as the box,
panning is done by moving the cursor, clicking will exit the navigation window. Clicking the
area at the intersection of scroll bars also brings up the navigation window.

Free hand navigation box affords to navigate between pages. There is no clue as to how to pan
the view, active page is shown in black and rest are shown gray outline and there are icons for
setting the page preferences and preset zoom levels.

!Proxy Preview AreaJ

[2a v]v ofe
s [237 v jatd

Bleed: IU

Printer resolution:

1800 vl dpi

[a7r15% B e
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Affordances for Clicking

Clicking is afforded for icons and buttons through following clues:

1
2.
3.

e | Edt view

3d shadow of icon/button when cursor moves over the button or icon
As soon as cursor is moved over, the icon/button changes colors.

A surrounding box appears on the button/icon that is ‘active’ either by mouse
over or by tab to field.

‘Focus’ or highlight of an item on mouse over gives clue about its click-ability.

POET and Computer Interfaces
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Affordances as cursor shapes

Cursor shapes depict different modes and thus communicate the way they should be handled

to perform a function.
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Arrows
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Affordances in an arrow
*Fly out

*Takes to next level
*Expands

*Scrolls

*Pulls out the fly out

°A pair of arrows is used as the
expander, which changes its direction
and becomes a collapser when a
Docker is expanded.

Different types of bar-heads : the
shapes that afford tear-out i
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Placements

The placement of the checkbox implies the effect or the result that'll be obtained on checking it. The
position maps with the result.

But it is not clear that only one checkbox can be selected in a row or column.

And though the Distribute tab has radio buttons in the central area, similar function in Align Tab is
provided with checkboxes.

Frame for the central items does not contain any graphical clue as other items have.

Align and Distribute

i  Align  Distribute l

= v B8 % A

ight o [ Left [ Center [~ Spacing [ Right

ST IR s

a3 [ Center ¥ Extent of selection
" Extent of page

&% [ Spacing.

Rest || [ 0K ]| coned | Pieview

and Computer Interfaces




Borders

- Lo oy The Border Box of M$ excel has clearly

:ﬂ—— ko oo bl e placed buttons for top/side/central/inside

E i _ borders and the buttons for the border

: ﬂj o styles are placed at the top as another
2 ﬂj" ko

chunk in bigger side. The line-weight
settings can be done from the right.

seemae i sy ‘ T ml
[T om 1 M ] In M$ Word the buttons for
. - gl top/side/central/inside borders are on the
Lo Ciow- ] - . right, in the center are the line weight

settings and the buttons for the border
styles are at the far left. Here the
associations between the actions and
implications within the buttons are not
very clear.

POET and Computer Interfaces



Corel 10

ch filter.

' Parts visible and implications clear

|: Emboss...
# Page Curl..,

i Directional Smooth...
M GaussianBlur...
%% Jaggy Despeckle..,

BZ Low Pass...
%:Motiqq Blur...
785 Radial Blur...

@,Smooth o

. Soften...

R zoom...

 Use of graphics for each filter improves mapping.

/ Char Cbé!;*»e

# Conté Crayon...

Vd Crayon...

2 Pgrf:&!nk,‘..‘
3 Pointilist...
scraperboard.
) sketchPad...

4 watercolor...
2 water Marker. ..
7 Wave Paper...

- When applying filter, the user may judge the nature of the outcome by the graphic associated with the

EEE Crafts...

P

48 Crystalize..;
p) Eabric...
£ Frame...
] glass Block...

’ i_(_id's Plaéf}‘f. .

E Mosaic...
Particles. ..

BB Smoked Glass...

B steined Glass...
0 vignette...
@ Vortex...

e Weather...
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Filter Boxes

Trarsform
20 Effects >
e Art Strokes »
(TN v
Color Yranstorm >
Contour » oK.
»
»
»

Creatiye
Chustom
Distort
Notse

Corel Photo Paint 10 filter box has three possible
states,

Having no preview pane: the changes done are
shown in the image/graphic on which the effect is
applied. Good for putting numeric values that
affect the change.

Having one preview pane: the preview pane
shown the change while the background is the
original graphic that serves as the control or the
comparison. Good for comparing overall effect.

Having two preview panes: here the comparison
can be done for any area. Good for comparing
details.

The above system is followed through all the
filters/ effects.

There is also provision to switch to different effect
dialog box from the current dialog box without
exiting and going again through the menus and
sub-menus.

Such a system accounts for good mapping and
feedback even for different sizes of work area.

Such a system gives a standard workflow or some
constant ‘points-to-look-for’ in other words
different goals or intentions are mapped through
similar steps to improve understanding

POET and Computer Interfaces
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Intentions versus Actions

Corel Capture is a program which is active in the background and captures the image on the
screen on pressing the hot key.

The above screen in the ‘setting’ screen on Corel Capture. After the settings are done, the
program minimizes to the task bar.

The user should press ‘capture’ to have program minimized to task bar.
‘Close’ exits the program.

Now when the user has an intention of closing this setting dialog, or to minimize the program
to task bar, he should press ‘capture’

And saying ‘capture’ may mean capture the screen right now.

Pressing ‘close’ exits the program altogether, whereas it seems that it'll close the settings
dialog.

#& Corel CAPTURE 10

Actveton | I Image | B Destin

=

.Type of E_:aptdré
" Window Capture

§ Cument window

" MenuCapture  Settings l

(¢ AreaCapture
=

| Rectangular area
Eackground Color [l J

v Show Editable Marqué“—w‘

Help ‘ Capture Close ,
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Confusions

The way different Border styles are arranged in M$ Excel and Word toolbars make it very

difficult to know what order is mapped.

The arrow expanding to ‘Add or remove buttons’ appears at the end of all toolbars in M$
office applications. When this arrow occurs next to an arrow expanding to a menu, confusion
is created. When the toolbar is compressed due to smaller screen resolution, a double chevron
appears above ‘Add or remove buttons’ arrow.

In Rhinoceros3D, the fly out for ‘Layers’ menu have three icons in a row and three buttons
: having text in the row below it. Though the text buttons have different functions, it seems that
| G  they describe the icons.

In the Thesaurus menu in M$ Word, the positions of ‘Replace with’ and ‘Look Up’ are crossed.

POET and Computer Interfaces



Constraints

Object -Action
Tool remains inactive if there is no object selected .
Tool activates when the right type of geometry is selected

The cursor takes the shape of the tool, and the action is executed only when right geometry is
clicked.
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5 %
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X,
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Modes

Various Modes enable only a type of activity to happen....e.g. an image mode, a tools mode
and outline mode.

The unavailable options are dimmed.

Saving in PowerPoint dims the undo icon signifying all the changes have been embedded(but
the floppy icon for save is not dimmed)

AAni = EY L
o

L
Hie

A T
Sl
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History
Undo is unidirectional.....
In word all the fields are selected as mouse moves down.

”» [:
} Decrease Indent
Q File New i Increase Indent
= - o Decrease Indent
& Attistic Media Tool = h Alignment
=) Edit Properties Q
= Delote =z Font Color
=3 s
[E} Edit Propetties % | Undo 4 Actions
E Autistic Media Tool ]
Create Al
O Fil 5
Perfect Shape g %
/8 Knite Cut =
D. Create Linear Dimension §'
Create ==
QuickCorrect %l
=g
2
=
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Combo Boxes
Combo Boxes constrain the input in form of pre-defined text or value.

In case of some values, keyboard input is also accepted.

milimeters ¥ |43 A
“ToFit
! : To Page
picas, points To Width
points To Height
pixels 10% [Hemant
cicerog, didots 25% Horrorshow
didots 50%
feet 75%
yards 100%
miles 200%
centimeters 400%
meters
kilometers
Q
H c

ruti Dev 040 Condensed
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Drawing
Real time tracking of cursor showing possible geometric orientation and alignment

Also, when the cursor is taken over any geometry, its name is highlighted

[ Adobe Tilustrator - [Untitled-1 @ 79% (CMYK/Preview)}
P Fle Edt Objact Type Fiter Effect View Window Help . - . - =181
|

6 3

Appearance | Mavigater info

44 [d intersect

W E3
e Transparency Neroe eraaweN]D |
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Termination

Usual termination screen is yes no and cancel, which is mapped so well that people may do it
shop document. involuntarily. The change of position causes the user to pay more attention.

In freehand clicking ‘review’ takes to another dialog box irrespective of number of saves done

earlier.

In rest, clicking ‘yes’ will open another dialog box only if the document has not been saved at

all.

Freehand Grids

Perspective grid : constraining the geometry

Grids only on a page: guides can be formed only when the grid is dragged from the ruler ON
the page.
ZEBLLL ELZIRI SICITIE P 1) rhrait]
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Mental Model

Strata Interface illustrating apple model of desktop.

Various files and folders are strewn on desktop and
desk is visible through them.

Strata interface uses the conceptual models of
‘menu bar’ ‘command-bar-like status bar’ ‘toolbox’
and ‘panels’

ind Compiiter Inforfarse
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Same Place

Property Bar: Mo Selection

A4 - }ﬁj ml u_nits;émmimters 2

Fp Lucida Console

% 145,929 mm %Héss.774mm'imo.o i o |mllg"~=1r 3 Sm | O Haili 10
v 126.858mm_ 3169145 mm 11000 % | T s ; e

i na- or 0 Obj
_MHTL702mm
y.1115.382 mm.. £ 109,537 mm._.

Property bar is provides a mental model of changing tools and their settings.
Employs various conceptual models of all kind of widgets.
Photoshop 6 also introduced a bar named ‘options bar’

POET and Computer Interfaces
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Color Pickers

Constitutes understanding of multiple components so as to be able to understand the overall
working.

The pentagon shaped picker helps picking 5 colors for palette. These five colors are displayed
in rows depending upon the variations chosen.

The choices for hues are

Pritany..... .. only one value

Complement........control value and its direct complementary color.
Thangle <. i total three colors

Rectangle........... total four colors

Peilagon. ... total five colors

The choices for variations are

None

Cooler

Warmer
Lighter

Darker
Less saturation

POET and Computer Interfaces



Organization
Layer as a concept model in Photoshop 6
Layer and Hierarchy as a model in Corel draw 10
CorelDraw 10 ;
Layers on each page....and multiple hierarchy in objects within the page.
Photoshop 6
Concept of ‘adjustment layer’
‘Layer effects” and ‘adjustment layer’ given same level.

......
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Pages
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Different applications have different concept of working
area.

Pages in
lllustrator...one page on one art board

Goreliit. an multiple pages on a common art board.but
only one page can be seen on art board at a time,no two
pages can be taken together.

Excel .....spread sheet

Word. 5o document, continuous pages without any
art board.

Freehand.....all pages on same art board
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Poser Interface provides a mental model based on 3D icons for

Light adjustment: moving- panning, moving in one direction, moving freely
View and objects: camera view, rendering, free rolling view

Types of model displayed: wire frame shaded etc., modes on-off shadow etc.

Active tool is prominent at the top by yellow highlight.

G MetaCreations Poser .
File Edit Figure Object Display Render Animation Window Help

=l8ix
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