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DEVELOPMENT OF EASILY
CUSTOMIZABLE TEMPLATES FOR VISUAL ORGANIZERS
AND GRAPHICAL ILLUSTRATIONS

- Chiu Yu Ko (Economics)
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A Typical Lecture

The e [sudenis

Sit back and relax

o Standing and talking O

= Watching slides o Listen to the lecture

- Drawing on board o Watching slides

o Check clock on the wall 7 Resist temptation to
o Sleeping

o Daydreaming
o playing with phone
o Check clock on the wall

Leftover in Student’s mind:

o Some graphics/pictures/equations (if we are lucky!)
o Compare this to watching a movie: they have perfect recall!
o They are engaged into the film!



Basic Modes of Learning

VAK model (Barbe et. al. 1979):

Visual: | see (I remember)
Auditory: | hear (I forget)
Kinesthetic: | draw (I understand)

Need tools to help
visual + kinesthetic learning \/isuol O
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Visual- Kinesthetic Learning

Basic learning techniques
From infants to adults
Easier to understand with graphics
“A picture worth thousands words”
Graphical analysis > Verbal/Mathematical
Learning through drawing
Mindmap; Flow Chart Diagram
Economics

Graphical analysis is very important for
introductory classes (e.g. Demand and Supply)

Even true for graduate level



Computer Graphics

Computer and Internet
Easy to copy and find graphics in the internet

Easy to generate
tables/statistical/mathematical graphics

NOT easy to generate diagram or semi-
accurate diagram
Office: only good for very simple graph
Professional software: overkill and expensive



Two Goals

Templates for graphics/diagrams
Easy-to-use tools to generate diagrams

Useful for students
-acilitate learning by drawing

Prepare their own notes (instead of drawing
oy hand and take pictures)

_earn some basic programming (big problem
for students: employers complains too)

Useful for teachers




Graphical language : Tikz

Drawing language in Latex

Latex: typesetting system (very useful to
mathematical articles

Tikz

A command-based drawing by coordinates
Example of Tikz:

Draw a line from (0,0) to (1,1)

\draw (0,0) - (1,1)
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Customizable Templates



Example: D and S

-1
\begin{tikzpicture}

\draw [thick,<->](0,10) node[above]{$P$}--(0,0)--(10,0)
node[right]{$QS$};

\node [below left] at (0,0) {$0$};

\node [below] at (5,0) {$QA*$}; £

\node [left] at (0,5) {$PA*$};

\draw (1,1)--(9,9) node[right]{$S$};

\draw (1,9)--(9,1) node[right]l{$D$};

\draw [dashed] (0,5)--(5,5)--(5,0); )
\end{tikzpicture} i




Example: Laffer Curve
EEEE

\begin{tikzpicture}
\nodelalign=left, right] at (11.7,8.25) {Prohibitive\\Range};

\node [above left] at (0,11){$100\%$};

\node [above] at (0,12){$Tax\ rates(t)$};

\node [below] at (5.5,0){$Tax\ revenue(T)$};

\draw (0,11.5) —- (0,0) node[below left]l{$0$} -- (11,0) node[below right]{$q$};
\draw (11.2,11) == (11.7,11) -- (11.7,5.5) —- (11.2,5.5);
\draw (0,0) arc(-90:90:11cm and 5.5cm);

\draw (0,5.5) node[below left]{$tA*$} -- (11,5.5);
\drawlfill=gray] (11,5.5) arc (0:90:11cm and 5.5cm);
\draw(fill=gray] (11,5.5) -- (0,5.5) —- (0,11);
\end{tikzpicture}




Goal One: Template

]
- More than 100 commonly used graphics
in economics are created

o Available online at
http://sites.google.com/site/kochiuyu/Tikz



https://sites.google.com/site/kochiuyu/Tikz
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Tools to Generate Diagram



Graphic Generator

HTML and JavaScript
Cross-platform: run on smartphones

Focus on two types of graphs
Simple diagrams: lines and curves
Timeline: vertical /horizontal



Tools Developed

Straight Line
Coordinate Axis

: Rectangl
| Figure
Horlzontal

Vertical




HomePage
N

Navigation Bar:

click to enter different drawing interface

or \ Coordinate Axis Timeline

click the pictures for different type of figures

- 2 Hosepago wtp [ ™

Sketch a 2D Figure, ==
[ 4 d

peae Sicaight Line and Curve Previen Gragh Seate @8 e wed sowe | YOU can enter this interface to draw lines,
curves and rectangles. There are two methods
to draw these graphs. One is directly to
enter the coordinate value and another is to
use mouse to click the interface to draw

Mouse position: 6.02,6.03

e s L §l ¢
Lice 1: @ |0 )-(3 |8 [SbormouseDraviial 1Point sSpoint iipoint2i

DussNasdymx | Colour: black v Hieat o=

T o T i i figures. The generator also generates
Lice 3 6600 — (618, 600 hovaouseDravialPoiet spointiGonintz T graphics that can be saved as jpg or

Dask¥Name Colour: [biack_¥]

; . i important to tikz. In addition, to further
Lize &: @ 10 )=~ |8 ) StovavusedravOal iPotat @pointiGpoint2d H . . N
Dutii Cotour: ack_v] cont facilitate construction of complicated

graph, vou can import an export the graphics
created in text file format. Finally, there
are some existing examples figures for your
[ convenience.

Introduction for this ‘ :

Website Application
can be used to draw

Sketch a 2D Figure. == - e gonerator

tWO typeS of graphs " You can use this simple timeline generator
r: 1800 3
= = in HTM[_. to pr9duce bo‘_ﬁh lz.indscape or
scaletpu/vear): o portrait version of timelines. You only need
ety =] to type in the starting time, ending time,
g [::‘ -] time of event and event description. A
) timeline can be automatically generated. The
event year:/ie87 event description: svent2 color of the timeline, font size, scale of
event description: event 1, event vear: 1932 deiele the line can be easily customized. The

event description: event 2, event year: 1957 delete

generator generates graphics that can be

saved as jpg or important to tikz. The
following is preliminary version of the
event 1 event 2 software.
1900 1032 1987 2015




Simple Diagram

EEEE
Navigation bar: you -
Sketgh a ZD Figure, can click “Homepage” ifyou Homepage Coordinate Axis Help

i —

Page.

want to enter “Coordinate Aix” .—_*

Draw Straight Line and Curve

dd More Curv
Curve 1: x12 lril10 la13.33 b1 la26 [»23.33 lx2110 1
2 [NameU Show#DashGui deTmouseDiawal1PointsUpoint10point2point 3pointdl)
curveColor: [ red v I(H‘l
Curve 2: xl|0 |y1 0 |a1‘0 0 |a2‘0 |b2‘0 |12|0 |3r1
|0 |Na.me| |Sh0wDDashDGuideDm eDrawJallPointslpoint1lpoint2lpoint3tpointdl)

curveColor: |black v

Operating space:

Entry data to control the features

of lines/curves/rectangles

Preview: Graph Scale l S Draw H orid " OcClear J

Mouse position: 5.04,5.04

Graph Preview:

Click the button “draw” ,
figures you draw will
shown in this area




Drawing Canvas
1

Preview: Graph Scale ‘ #Drav H Grid H 9<Clear
Adjust the scale Mouse position: 7.4,7.13

of the whole
graph shown in
the screen

Click the button

“Draw” when
starting to draw

| graphs in

il canvas

Click the button
“Clear” to clear the
graphs in canvas

Show the

coordination
values of the
mouse position
in the canvas
when the

mouse enter
into this area

Click the button
“Grid” to draw grid
in canvas




Tikz Code

Latex code:

the latex code of the figures

drawn in the canvas area will
accordingly shown in this area.

w0 [=a] -] [=3] (<] e (%] (=] —_

L S —
(9% N e R =]

Latex Code

\documentclass minimal}
\usepackage (tikz} Double click to select all

\begin{document}

\begin{tizkzpicture}

\draw[thick, <->] (0, 10) nede[above] {§x_28}--(0,0)--(10,0) node[right] {Sx_18}; % Axis and Lable
\node [helow left] at (0,0) {$08};%0rigin
\node [below] at (5,0) {§Q#8}; % X-Lable 1
\node [left] at (0,5) {§P=§}; %¥-Lable 1
)==(9,1) node[right] {388},
) [
[

\draw(L,9
5)=(5,5) node[right] {35},
0
1

(1,

\draw(0,

\draw (5, 0)—(5,5) nodel[right]{$§};
(2

,10) ..controls (3.33,6) and (6,3.33) .. (10,2) nodel[right] {SUS}; v

\draw




Adding Label and Axis

Draw Straight Line and Curve

Axis:

Axis and Labels:

x:10 NamelQ lv:10 Namelp

origin: Name(

x-axis: NamelQ" located at |5 Name located atD
Draw coordinate axis including y-axis: Namep~ located at |5 Name located atjo

. . Points:

the name and location of the axis s located at (@ z )
as well as the origin in this area. NamelN located at (7 6 )

Name/ located at(0 .o )

@d Poinﬂ

Draw points at x & y axis.

Points:

Proview: Graph Scale | #oran | Rorid | Oclear | | Draw points at any

location in canvas area
and add points if required.

Mouse position: 6.46,5.35

Pi

. | Gravh preview |

v
8]



Adding Rectangle

Draw Straight Line and Curve

Rectangle(method 1): : —(b 6 ) Name

Enter coordinate values in the blank Lok Ashe Mpemtlﬂpom‘LZD rectangleColour:

boxes.

Rectangle 2: (4 4 )—(6 , 8 ) Name |
Preview: Graph Scale [46 | | gpraw | %erid | Oclear | Show#Dash®mouseDrawlal 1Pointstlpoint 1lipoint2L)1ineColour:|black ¥
Rectangle 3: =0 )—(0 T 0 ) Name| \
Mouse position: 5.99,3.98 Show' DashlImousePfaw Jal1PointslIpoint 1potgt2-/1ineColour:

P
A

Rectangle(method 2):
RECtaHQIE(mEthOd 2) If you want to change one of the
Click mouse to draw two points points, please choose “point1” or

(which used to determine the width “point2”
and height of a rectangle) in the

P*

canvas to form a rectangle.

Checkboxes “mouseDraw” &
“allPoints” should be chosen, when
clicking mouse in the canvas, the
coordination values of the mouse
position will be gained and then be
passed to the related blank boxes.




Adding Line

Draw Straight Line and Curve

Straight Line (mEthOd] ): "=’ Straight Line

Enter coordinate values in the blank

boxes. ST phtesiac sl ([ 1 )—(9 .9 ) Namels Showd
DashOmouseDraw-alIPointstpoint1epoint20) lineColour: [red v | lear

Preview: Graph Scale 45 #Draw | 3erid | 9<Clear tralg Tt Line Z: 1 s 9 —19 ) 1 ameD 0
Straight Line 2: b )—( b ) Name Show
DashmouseDrawtJallPointstpointltipoint2-) lineColour: |biue v | [clear
Mouse position: 5.33,7.82 \| .5 |)Name| \ShOW@
P ineColour: |black v/ [clear
+ Straight Ling4: (5 L0 )— ) Name Show

Dash¥mouseDfaw#al IPoints®point1Cpoint2t) 1ineCo

© |black v/ clear

Straight Line(method 2):[§] Straight Line(method 2):

Click mouse to draw two points to If you want to change one of the
determine a line in canvas area. points, please choose “point1” or
“point2”.

Checkboxes “mouseDraw” &
“allPoints” should be chosen, when
clicking mouse in the canvas, the
coordination values of the mouse
position will be gained and then be
passed to the related blank boxes.




Adding Curve

=

Draw Straight Line and Curve

Curve (method 1):

Enter coordinate values in the
blank boxes.

for the reference of drawing
curves will be drawn when
choosing “Guide”

) Curve 1: x11.04 v15.89 all1.31 b12.45 a23.75 b2076  x2
Preview: Graph Scale I #Draw " Rorid ﬂ 8<Clear ide¥mouseDrawt Jal1PointsCpoint1()
point20)point3-pointdlicurveColor:
Mouse position: 5.22.4.16 Curve 2: x1217  |yl[7.54 x2
b 9.17 v12.94 Namel
R Curve (method 2): lZenoinidungi
If you want to change one of the
points, please choose “point1”,
“point2”, “point3” or “point4”.
o | The line track of the four points Curve (method 2):

Click mouse to draw four points to
determine a line in canvas area.

Checkboxes “mouseDraw” &
“allPoints” should be chosen, when
clicking mouse in the canvas, the
coordination values of the mouse
position will be gained and then be
0 passed to the related blank boxes.




Examples

4 _______________________________
Ny v

b
Draw Straight Line and Curve Preview: Graph Scale 35 | [ FDraw

3<Clear

| Rorid ]

Mouse position: -0.46,7.47

‘%" Graph Examples

Examples: = Demand and Supply Growth Cost Curve Utility Max - p
A
y=X
_____________________ y y=f(x)
pr |
Some economic graph
examples : click one of the 5
button to draw corresponding ; .o
economic figure. 0 a
| Graph Preview |




Import and Export

e
5
. 0
Export.

“£3” Export and Import
X-Axis: (10,0) Name:[Q]

Step 1: Click the button “export to aste e |

Html” to export the current et

Straight Line:

Straight Line_1:(0,0)--(9,9) Namel[y=x] Color[black]
Straight Line_2:(1,9)--(9,1) Name[D] Color([black]
)
)

figures data in this area.

Straight Line_3:(0,5)--(5,5
Straight Line_4:(5,0)--(5, 5

Name[] Color[black] [dash]
Name[] Color[black] [dash]

Curve:
Curve_1: (0, 0)——(1,5)--(5,6)--(10,7) Name[y=f(x)] Color[black]

Rectangle:
Rectangle_1:(0,0)-—(0,0) Namel[] Color[black] [dash]

Export to Html
CSV File;

ALAF LA | ACKEARAT AT LA
4

(] {D file:///E:/Canvas(latest)/homepage.html

Straight Line 3:(0,5)——(5,5) Namel[] Color . X
Straight Line 4:(5,0)—(5,5) Name[] Color LS

Curve: What do you want to name your output file (Note: This

EX ort_' Curve 1: (0, 0}“(1, 5) __(5’ 6) ——(10, 7) Name [Y: |wont have any effect on Safari) ‘

EXPort. | /
- _ Rectangle:

Step 2: When fln|5h|ng the first Rectangle 1:(0,0)—(0,0) Name[] Color[blac

W ™

| V/

step, click the button ‘csv File” to

export the figures data in to csv (E:gi:ro';_ltol-hml
files. You can enter the name for 5‘5

the file.




Export Format

Import : import local files

based on certain format.

@ test3 - Motepad

File Edit Format View Help

a,name,null,null -
jack,dash,green

Bh111y nui ,red

3

9
9
5
1 bb,nulT, b1ue

1
9
I5 L]
|5 L]
.8 . 6 7, E hhh dash, brown

Tla 3 ph111y11 null, purple

1¢h¢HH

1 I1
1 I{}
1 I2
3,4
etangu

LO:1

LXAIB,G
LYA:D,6
AXIS:10,%,8,Y

1 > x

Graph Preview ‘




Export Format Explain
]

I.Number
Four numbers mean straight

lines or rectangles. To

1,1,9,9 .
1,9 Q.l.jack.dash.qreen
: : : 0,5%,5,0
differentiate them, write the 15105
0,6
r

.ghi11y.nu1 ,red

bb,null,blue

label “rectangle” before the
corresponding number .

Eight numbers mean curves.

LO: Name for origin
2.Parameters after number Lo:1

The three parameter after LXAE. B LXA: Name and location for
numbers stands for Name, LYA: points at x-axis.

dash and color separately. If AXI5:10,X,8,Y
there is no related data,
“null” will be shown in
corresponding position.

LYA:Name and location for AXIS: Name an.d location
points at y-axis. for X and Y axis.




Help Page

]
Sketch a Zg Figu red Homepage  Coordinate Axis

Straight Line
Coordinate Axis |
Rectangle

___Timeine 8§

Economic Figures

“Help”:
Usage
instruction
for drawing
figures in

“Coordinate
Axis” Page.




Timeline Interface

Navigation bar: you

Start year for the timeline ‘ should click “Homepage” if
| you want to enter the
S tGh a ZD Figu[e Coordinate Axis” page. Homepage Help
| — © .
‘ End year for the timeline ‘

>

Scale: adjust the length of

start year: 1900 the timeline when keeping
end year: 2015 the start and end year
scale (px/year): 5 unchanged.

font-size: 8px Y| <

coordinate type: horizontal coordina
line color: black ¥ Font-size ‘
point color: black ¥ \

event vear: aevent description: add event
| | | |

Line color and point color:
choose different color for

the timeline and points.




Horizontal Coordinates
I e

Horizontal
Timeline when
start year: 1900 ChOOSing
end year: 2015 “horizontal
scale(px/year): 8 coordinate”
font-size: 12px ¥
coordinate type: horizontal coordinate ¥
line color: black ¥
point color: black ¥
event year: 1966 | event description:event 1 | add event

event description: event 1, event vear: 1966/ delete

Start Draw

event 1

3 - >
1900 1996 2015

[ Graph preview |




Vertical Time line
1

:"V - «+ 1900
start year: 1900
end vear: 2015
scale(px/vear): |5
font-size: 16px "|
coordinate type: vertical coordinate v
line color: black ¥
point color: black ¥
event yea.r:|1 966 event description:|event1 | Iadd event]

event description: event 1, event year: lgﬁﬁideletel

Vertical Timeline when

choosing “vertical coordinate”

event 1 { 1996

[ Graph preview |

¢ 2015



Events
S =

Enter the event year (chose
between the start and end year),
event description, and then click
the button “add event”.

event vear: 1981 event description: even

event description: event 1, event year: 1921 delete

event description: event 2, event year: 1945 delete When adding one or more event,

event description: event 3, event year: 1981 delete you can click the button ‘start draw”
to draw the time line as shown in

Start Draw canvas.
If you want to delete one or more

event, you should click the button
“delete” and then click “start draw”
to finish the delete.

event 1 event 2 event 3

b ] ) . &
1900 1921 1945 1981 2015

[ Graph preview |




Latex Code

Latex code:

the latex code of the timelines

drawn in the canvas area will
accordingly shown in this area.

1 | \documentclass {minimall

2 | \usepackage (tike!

3 | \begin{document}

4 | \begin{tikzpicture

5 | \draw [->black] (Opt, Opt)—(373pt, Opt) ;

6 | \nodelbelow] at (Opt,Opt) {1900};

7 | \nodel[below] at (373pt,0Opt) {2015}

8 | \nodelabove] at(l13pt,0Opt) {event 1};

9 | \nodelbelow] at(113pt,Opt) (1923};

10 | \filllblack] (115pt, Opt) eircle [radius=lpt];
11 | \node[ahove] at(223pt,Opt) [event 2};

12| \node below] at(223pt,Opt) {1945} ;

13 | \filllblack] (225pt, Opt) circle [radius=lptl;
14

start year: 1900
end year: 2015
scale (px/vear) : |B
font-size: 16px ¥
coordinate type: horizontal coordinate ¥
line color: black v
point color: black v

event Yea.r: event description:leveni 3 | |add event
event description: event 1, event year: 1923| delete
event description: event 2, event vear: 1943[delete |

Start Draw

event 1 event 2

1900 1923 1945 2015

DLatex Code




Help File

]
Sketch a Zg Figu red Homepage  Coordinate Axis

—
Coordinate Axis | Usage

instruction

for drawing

L
"~ rmeine X8
Page.

Economic Figures




Download

EEEE
o Available for download as a zip file at the
website

https://sites.google.com/site/kochiuyu/Tikz/Generator.zip



https://sites.google.com/site/kochiuyu/Tikz/Generator.zip

Conclusion

Tools to help draw diagram
Large number of templates
HTML/Javascript Generator

Graphs can be saved as graphics file/or
directly used in LaTex systems
Future potential works:

More templates

More user friendly generator



