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Before the Web

: ARPANET

: TCP/IP (internet protocol)

: Commodore PET, Apple II

: MS-DOS

: Timex Sinclair 1000 (under $100)

: Microsoft Excel appears

: Mathematica version 1

: first description of HTML (for web pages)

The Still Page

No user input
= Fixed information
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= Static page
Not dynamic
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The Animated GIF
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No user input

= Fixed information
= Motion on page
Not dynamic

Dynamic ???

Dictionary definition

= relating to energy or physical
force in motion

= energetic; vigorous; forceful
In our context
= activity - of user

Baby Web

: first description of HTML (for web pages)

: Windows 3.0 (first successful Windows)

: WorldWideWeb (first browser)

: Mosaic browser (first with inline images)

: CGI scripts (first custom web pages)

: JavaScript (first client-side script)

: “Web 2.0” coined (as platform, interactive)
: webMathematica 1.0 appears
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Excel and webMathematica
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Special Angle Sime and Cozine Values

by Steven J Wilson
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Types of Tools

Drill and Practice
Conceptual Understanding

Variation of Parameters

Crossroads in Mathematics, 1995

“In fact, the use of technology,
coupled with a decreased emphasis
in some traditional content areas,
should provide the time that is
needed to implement the needed
reforms in mathematics education.”

- discussion of Standard P-1, p. 16

Drillmaster Examples

Right Triangle Trig Ratios
Standard Position Trig Ratios
Special Angle Trig Values

Special Angle Sine and Cosine Values
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* ] Right Triangle Trig Ralios Drillmaster
by Hieven J. Wiken
This page genesates elsctronic flash cards 50 you can practics detemdning the basic trig ratios for sight triangles, Eater
(no decimals) in the ingist bozes. For square soots, use the gt with brackets (not paseath &5 in3qn[13]
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sin B = [T/Sq147] Carmeet

SESSION RESULTS TOTAL LAST 10
cos D= [10/Sqn[143] Comect Probleas Displayed: 2
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anB= 710 Correct Eventually Ri z
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cot B« 1077 Camacl iy N
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cac = [sqr1 4357 Camect
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l.pl_ by Siems 1. Wiksn

Thus page germales sheclionzs ah cards so you can practice debemmiang the basc dog sakos fur pembs on e e
pnattinn Eates yoe ANAWEES [fi0 ) = the tngat binzes. For aguare enats, uar the fianetion Sqr
a2 in Sqt[13]. I an angwer is uadefined, lewve the ingut box blank

Point (9. T) ia on the tesmind side of B in standard position

ain = [7/5an[130] Camect
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Special Angle Trig Values Drillmaster
by Steven J. Wilson

This page gensrates elsctronic flash cards 5o you can practice dstermining the tig valuss for the basic spec]
measure. Enter your exact fractional answers (o decimals] in the input boxes. For square roots, use the fun}
ag in Sq[3]. If an answer is undefined, leave the input box blank.
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Drillmaster Features More Drillmaster Examples

Can use exact arithmetic Converting Radians to Degrees
Immediate feedback

Printable for a grade (or screen capture)
Detailed results Sine Graph Characteristics

Converting Degrees to Radians

Measure accuracy and speed

Converting Radians to Degrees Drillmaster

by Steven J. Wilson Converting Degrees to Radians Drillmaster

by Steven J. Wilson

This page generates electronic flash cards s0 you can practice converting the basic radian measure an, . . .
input box. Use digits only, with no decimal points This page generates electronic flash carde o you can practice converting the basic degree measure ang

answer it simplest form in the input box For , use Pi

4
5 =240 Correct 330° =11 pi/6 Correct
Check It Mew Problem Checklt | MNewProhlem

SESSION RESULTS TOTAL  LAST 10
SESSI0N RESULTS TOTAL LAST 10

Froblews Displayed: 6 [

Problems Displayed: 10 10 Right First Try: 5 5

Right First Try: 10 10 Eventually Right: 4 6

Eventually Right: 10 10 Wrong: O o

Wrong: 0 o Skipped: O [1}

Skipped: 0 o Total Attempts: 7 d

Total Attempts: 10 10 Elapsed Time: 39 39
Elapsed Time: 52 52

Date and Tine: 2007/5/9, 17:45:45.484200

Date and Time: 006/577, 13:18:1 583620 Session ID: 7285966126, 2007050917453 37619

SBession [D: 1602973834 2006090713179 69858
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o J Sine Graph Characleristics Dnllmaster
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CUPM Curriculum Guide, 2004

“At every level of the curriculum, some

courses should incorporate activities

that will help all students progress in

learning to use technology
Appropriately and effectively as a
tool for solving problems;

As an aid to understanding
mathematical ideas.”

- Recommendation 5, p. 22

Conceptual Understanding
Examples

Trig Values and the Unit Circle
Exploring Fourier Series
2D Matrix Transformations

Complex Exponential Function

CUPM Curriculum Guide, 2004

“Of course faculty in other disciplines
want students to possess the
computational skills required for their
subjects. But they especially want
students to possess conceptual
understanding ... experience with
mathematical modelling ... and to
have the communication skills ...”

- discussion of Recommendation 1, p. 12

Beyond Crossroads, 2006

“Technology can be used by
mathematics educators to enhance
conceptual understanding through a
comparison of verbal, numerical,
symbolic, and graphical
representations of the same
problem.”

- Chap. 7, Teaching with Technology, p. 56

2 ) Trig Values and the Uit Circle
by Steven J, Wilson
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7 ) Exploring Fousier Series

g by Staven I Wilss
Yo can we thes page to veitigate e behanse of Binctioas defed m e masses of Fotster seres. These are gven by the foo
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2D Matrix Transformations
by Steven.J, Wikan
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1 Cartesian conndinass ystem e

e a4 RN b Yol
¢ Sin[ 1] Cas[1] i o
- 02 - P —
tameerofsentions? 100 NE L
=075 -D5 =025 0O 025 D5 075

Evnluste

el s e R S, O s o 5 G

CI \ '
1} |II \ | \ i\
wsf [ [ [
R
s \

NV NS NG NN

LB

CUPM Curriculum Guide, 2004

“Students should ... see the
graphical effects of varying
parameters.”

“Students can be encouraged to ask
‘what if?’ questions, ... Specific
examples include studying the
effects of manipulating parameters
on classes of functions ...”

- discussion of Recommendation 5, p. 24

Exploring Parameters:
Examples using Excel

Exploring the Graph of the Sine Function

Curvilinear Coordinates and the Sine
Function

Curvilinear Coordinates and the Tangent
Function

=

Expluing the Graph of the Sine Funclion
by Stewen J. Wilson

i)=  20sin{ 20x4 304)4 30 - -

H = = =

SEEIN AVAVAY AVAVAVAY

= 1256 842 628 34 314 B2 BA2 1255
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Curvilinear Coordinates and the Sine Function
by Steven J Wiltan

Coordinate System: [Palsr £ = 1]

fli- 326in[ 471+ 251)+ 58

= 5 5 =

— =l

g H oy ]

Min: 1156 Max: 361

Curvilinear Coordinates and the Tangent Funclion
by Steven J Wilson

i
Coordinate System; [Rectangular y = 1]
flh=  20tan{ 092« + 000)+ 20
= = H H /
=l L] L L
=l =
-d
¥
=l £ = A mavimurn of 23 branchies of the angend graph can be shown
L i nxy Max k-]

Creation of an Excel tool

Use formulas to create the data table

Add the graph, generated from the
table

Attach controls to appropriate table
elements

Characteristics of an Excel tool

Uses decimal approximations
User must have MS Excel

Immediate response with an ActiveX
slider (delayed with Control slider)

Macro Security Level < Medium if
ActiveX is used

Exploring Parameters:
Examples using webMathematica 2

Rose Analyzer
Limacon Analyzer

Lissajous Curve Analyzer

|De partment of Mathematics | i

Dynamic Web Tools| =&,
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= Rose Analyzer
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Limacon Anabyzer

by Staven J. Wilson L ~—
F1 .
This pregrian will enable you 1o analyze the lmacon. Enter the / X
parameters @ and b of the polar fnction / \
1 R A
AE =b+a cosl) |
4\
and the s vahe of § (the maunium vabae of 8 wll be zero). The N T U B T R |
value of % com be enteved as i Then press the Evabsase bumon Vi
. -
-1 —— /
Value of the parameters /
o=k \ /
b=|G4 %
Wi value of 8 780 Te—

Evalusin

” [ ""f'"!".'i'* The Ervezamic Yeb Tols 3w is mensged by pile Martin & Sirve YWizon, with sssistance from JCCC Comouing 4

But in 2007

MS Office was being shipped with
higher default security settings

MS Excel no longer offered ActiveX
controls

Mathematica introduced the
Manipulate command

Two years later, a web version of the
Manipulate command was available

Creation of a webMathematica tool

Version 1 (2001) Version 3 (2009)
Write Mathematica Write Mathematica
code code (Flash objects
Embed into HTML are generated)
using MSP tags Embed into HTML
Add HTML form using JSP tags
commands for
interaction

Lissajous Curve Analyzer

by Stoven I, Wilsan

This progras will ensble yais 1o analyze the Famdy of curves of Lissagous Enter the parameters of the parasnetne
Functions

*(E) =y sin(hyt + 1) +dy
Fef+dy

)= az sl

and the massnusn value of @ (the minrem vabae of @ will be zero). The value of o can be entered as Pi Then press
the Evaluate bubton

Value of the parameters

Wacirrrum value of 6 |8 Fy
Evnlunta

Dynamic Web Tools| .=

Characteristics of a
webMathematica tool

User requires only a web browser
Interaction via HTML form
components or Flash technology
Can use exact or approximate
arithmetic

Mathematica, webMathematica, and

a Java servlet container are on
server




Conclusions — for the instructor

higher standards for drill and
practice with less time

foster conceptual understanding by
relating numerical, graphical and
symbolic representations

real-time variation of parameters is
visually very effective

Web Pages

Topics in Trigonometry

Dynamic Web Tools using
webMathematica

Steven J. Wilson




