United States Patent

US007210938B2

(12) (10) Patent No.: US 7,210,938 B2
Packard et al. 45) Date of Patent: May 1, 2007
(54) SYSTEM AND METHOD OF VIRTUAL 5,727,950 A 3/1998 Cook et al.
SCHOOLING 5,774,660 A * 6/1998 Brendel et al. ............. 709/201
5,788,508 A 8/1998 Lee et al.
(75) Inventors: Ronald Packard, McLean, VA (US); g’ggz’izé 2 1(5); }ggg IS~°W“1 et_aL' Cal
974, onnenreich et al.
gmr Yalg.ﬁ;naéfa{}gs Saxberg, 6,002,015 A * 12/1999 Shimizu .......ooooooooeeer. 434/350
everly Hills, CA (US) 6,023,684 A * 2/2000 Pearson
. 6,039,575 A * 3/2000 L’Allier et al. ............. 434/323
(73)  Assignee: K12.Com, Herndon, VA (US) 6,149,441 A * 11/2000 Pellegrino et al. ......... 434/350
. ) ) o ) 6,347,333 B2* 2/2002 Fisendrath et al. ......... 709/217
(*) Notice:  Subject to any disclaimer, the term of this 2001/0044728 Al* 11/2001 Freeman et al. ............... 705/1
patent is extended or adjusted under 35 2002/0194584 Al* 12/2002 Suorsa et al. ..oooveee..e. 717/176
U.S.C. 154(b) by 992 days.
* cited by examiner
(21) Appl. No.: 09/851,421
Primary Examiner—I.e Hien Luu
(22) Filed: May 9, 2001 (74) Attorney, Agent, or Firm—Venable LLP; Caroline J.
Swindell
(65) Prior Publication Data
57 ABSTRACT
US 2002/0169822 Al Nov. 14, 2002 7
(51) Int. CL A system and methods of virtual schooling, which providp
GO9B 23/00 (2006.01) an Intf:rne(:it-base;g e?lementary ?nd sefiondary slclhoo.l tha:1 is
(52) US.CL oo 434/365; 706/927; 706/926 ~ commutted to oflering a complete and comprehensive edu-
. R X cation to all pupils. The curriculum used in the system and
(58) Field of Classification Search ................ 709/217, . - .
709/201. 203: 434/350. 365. 323 T17/176. methods is Web-deployed and database-driven. Its subjects
’ ’ 705}3 6 R’ 70,6 109792 6’ include, but are not necessarily limited to History/Civics/
.. > ’ Geography, Language Arts, Math, Music, Science, and
See application file for complete search history. Visual Arts. Preferably, lessons should integrate on-line and
(56) References Cited off-line instructional materials for a well-rounded learning

U.S. PATENT DOCUMENTS

5,310,349 A 5/1994 Daniels et al.

experience.

23 Claims, 26 Drawing Sheets

1602 m | 19608 ttom Bank - 1614 Itam Bank 1614
1606 1666
Hlstory 1+
Create Modify.
T tems | [T Language [T | tems
1604 d
1610 1616
18127 l \ 1618
y 1620
Assessment ||
Assembly
1624 l 1630 |
Dlsplay Assessment
Test Delivery
~L
1622 l
1838
Output Assessment | |
1o User Results
| 1656
1400 ! e’ 21200
@» | ,] | Instructional ‘_4@
Sequencer
1668 L]
110 1660
Modify i | =
Lessons
1662
Academic L) Grading and
Reporting Certification
1664
K1670




U.S. Patent

May 1, 2007

Sheet 1 of 26

US 7,210,938 B2

Curriculum
Planner

Content
Manager

106

User
Interface

Progress
Tracker

Instructional
Sequencer

118

108

Database



US 7,210,938 B2

Sheet 2 of 26

May 1, 2007

U.S. Patent

104

204

==

S~—202—

IGE=

204

\ 234/

Fig. 2



U.S. Patent May 1, 2007 Sheet 3 of 26 US 7,210,938 B2

Help Desk (B Log CH®

~
/ MyK12 /Teather's Notabook ©

[ J

Lesson Launcher (®

Welcome to K12!

N

Reports, Curriculum Overview

310 312 314

ram is designed to help you set up
three eosy steps you will hove & plon
zord ot ony time lo

Leston Plan\|_Progress Trackin: Assessmenl Stolus

etup

1 - Set your Start and Ei
mp ta the Kt2 Lesso, n Setup
will keep yo
lamember you ¢

our lesson plga’

<0
r—302

u'e‘ ¥

Start Dale

month: { March 5 ]~

Semester Start and Finish

Enter your desired stogt'and
finish dates for this sémester

€nd Dote
montn: [ I7) dor[I5] veor 304
Apply Start and Finish Dote to: [l Children |~} 306

MY\

316

FIG. 3

Submit (B)]

Lesson Launcher  Help Desk @  Log O (®

Welcome to K121

N

Y
/My K12 /Tencher's Notebook ©

Lesson Flon\l Progress Trocking :! Assessmeni Stotus é Reéns& Curriculum Overview 5__)
efup a2 4
Days off

5 and exrecled doys off. To tutn off your selection
ctions will ollow us 1o recommand the number of

<400

March 2001

416

April 2001

May 2001 (:)

@
SMTWTFS

SMTWTFS

SMTWTFS

25262728 1 2 3
4[F 6 78910
11121314151617
16192021222324

1223436 7
& 91011121314
15161718192021
22232425262728

2930 12 3 403
67 89101112
131415161718 1%
20212223242526

™~402.

4) Back

2525 2728293031 2930 1 2 34 5 2728293031
47 8 9101112 404
iy Holidays and Days off 10: { Catherine [ +]

Submit (Bhe—d

406

FIG. 4




U.S. Patent May 1, 2007 Sheet 4 of 26 US 7,210,938 B2

Lesson Launcher ® Help Desk ® Log OFf ®

< Welcome to K12!
kiz — — S
\ My Ki2 Teacher’s Notebook ©

tLesson Plan\] Progress Tracking N\ Assessment Stetus N[ Reports N\ “Curriculum Cverview ]
™ ™~ =~ ™~

etup 87 50 52 54

2 - Set your Holidays
peint during the school year to adjust your

n come bock into 1hy
8

Holidoys
Check ofl the duys you inlengto lake os holidays

0O Mortin Luther King Doy [ Memorial Duy/ 502

[J President’s Day 0O 4th of July
Start Date 5

month; [December [+]  doy:{30[~] yecr:

€nd Dote 506
manth: :33 day: yeor: :Ig

Add another Dale Range @
. mmth-,:B doy: yeuv:E}
rnonrh:l |v] doy:l v yeur:l |~
SRR o i c R

4. mon!h::E day:[:E‘j yeur:l |:|
512 Add another Day Off @-—/-510

9164 Apply hofidays ond days offto; (AT CHidren ——T+]
\@ Concel

{0 Memocrial Doy
O Thanksgiving
Yacotions

Enter your vacation Start
End Dotes

Other Expedied Duys Oif

-

~

Submit @._./‘514

I

FIG. 5



U.S. Patent May 1, 2007 Sheet 5 of 26 US 7,210,938 B2

Lesson Llauncher @  MHolp Desk Log O ©

ﬁ ) | Welcome to K12/

mont Status 8 Fzporis Corriculum Qver :
610 S 612 514
a e s e Y PR

600

I

o O e s

tesson launcher @ Help Dost @  Leg OH D

kﬁ . Welcome to K12l

ibisei.

R {700

" fanguage Kels

""""" z s 5&’315{2:‘@,

L éfuhmlt @

E
4w

i L G Cancel .,
S A A Y ;’i

. B
B, R 8 - i e

§

J




U.S. Patent

May 1, 2007

Sheet 6 of 26

US 7,210,938 B2

%\‘( R tosson launchor @  HolpDosk @  Leg O @
Welcome Ginny 896

ki |

'(l}&ﬁdnﬁﬁrih‘ Progecss | .
T 3 3 e , B
Walcome Ginny, We ; “:?(If *..E? . o s e e s " 800
are happy you 3 5 ;

(sauxwwg oxted leswa toge, by yout shd diite. ay“c:ﬁ:a a'%q ey tn )

F‘?f.f:{ﬁﬁ' is!r:r:?e:e wa '11 K *‘-Wg -pauednLel g mhﬁﬁ%&d for thet day. ayou u??e mm
will put spedal K12 ik *2“0““" YO the't sehudute by using e dwg dos 4,/
announcements just -
for you 2 4

i L ion and suhiiracﬂon
o3 & Add}_!g_qn with singis numbers
5, Bo6er 8 12 3 Subiractinn with sihgle n _g__ugpbsu\
a0 ()4 «sBe 76 910 Agdiﬁon n with dauble nmbers
- EE 11 1213 14 15 16 17
181920 21 22 23 24
252627 28 29.30 31
d ,A
A . >
7’ gDon” forget Parents Rave about Ki2 from sill Bannott

816

Don't forget to sprout seads
for next weak's. science
{escon. To previeu the lesson

Feedback from the Pennsiyvania
Virtual Charter Szhodl: Parents
love the online curriculum,

824

. Bill Bennatt recently gavel
a speach at MIT
regarding tachnology and
its uses in educ ation.

[Fig.

Lesson Launcher @  Help Dask © log OFI ®
/ 906
Ty L
; & ﬂwulalwagrm;‘;:fzwmiesal'xdm;ohﬂb lu;mpm(qu e 900
b E i another group of 3 pannins, you get agroupof 5 Wa,s (=) symbiols 4/
b penniss. In joining groups togsther to fom a larger
group, you are adding. You cen represent this act Rolareuwmmoﬂm aroups
of joining groups by using symbols: 2+ 3=5. to number sentenoss.
This tasgon fetuses on urderstanding the concept . P
dadionsbegonm s, TS
group, and how wg use symbois ~ numbers, tha plus pictured action.
% sign (+), and the equals sign {=) -- to represent the 924 N
cparation of adiition, / Kaywmd:
Matedals T
- Dol ,/"' 926;
~ Addﬁmnsmlasmzu&wuhaﬂ
 sharpar Yowr §0 robiie shts
Adstndng areblemi s 4 3
B!Qﬁﬁﬁmhﬁ'&ii ] Wo
e 1 928
B anmyms 4
o R o 9§Q
o «Iax’bé@ﬁ prigot 4?3, 4
iy - T gee g M 9
| ﬂtlng oaﬁm[m PP
E oy
s Addiquﬁeﬂenm(@ngwfd
’*‘v’ i g /’_934
Stan Losson
932///,,__________2
Toma ber's l;ﬁ@(?




U.S. Patent

May 1, 2007 Sheet 7 of 26

US 7,210,938 B2

¥ . Welcome fo K121 tesson tauncher @  Help Desk O  'tog O Q
klz 100 101
P {7 0
ts nna ) B 1000
- ; <«
St | =
J)
f
008
é
Fig. 10(a)
g esson tauncher @  HelpDesk O Log ON QD
H Welcome to K12/ ‘="
klZ 1008 101
V 3
na_ 1000
% (—/
Please give us your comments!
45
750
: H40y
) 90;
Shte
i 30
; 75
8]
)
é

Fig. 10(b)



U.S. Patent

May 1, 2007 Sheet 8 of 26

US 7,210,938 B2

Monday. March §,. 2001 Lesson Launcher o

Teaching Help  Student Help
AcHvity Title N—1110

You will need 6 pennies and an addition
plate (a regular paper plate divided into
three sections as shown) a three-part
Styrofoam plate.

1112

"

Present an addition problem for Anna to
snive such as 2 and 1. (The joining of
the two groups should be discussed.
Review the fact that addition means
how many in gll.) After the problem is
solved, help Anna build an appropriate
addition sentence with her punch-out
number and symbol cards.

Y

Lesson Extensions Keywords  Print
N 4112 11141116

MelpDesk O LogOND

7 lesehed's Nelohook

Fig. 11

Lesson tauncher

Help Desk 0 Log ORI

Lesson Assessment

side of the screen.

$tep 2. This page will opan as a POF file ih a biowsat
windaw, and you shauld select “Frint” from the

fool bar. 1 2 06
Step 8.

& the prinfad page 1o your child. e
recommend giving the ahild 10 minuiaes to take
the assessmant.

Step 4. Once you have the child's onswaers, click the
iink In the lowar right cotner of fhe screen
1o prossad to tha Answer Key whera you can

antar your child's tesuth. \.—1 2 1 0

Ramembaear, you can ceme back to any astessment
at any lims. L

1220

1 20 Cor———
Itep 1. Click the fink balow the page imape oh the right N G?“e"?w .

ARSI AR D S

df W

P JRUNUL S U,

& o

Fig. 12

1100

1120

1200



U.S. Patent

May 1, 2007 Sheet 9 of 26

US 7,210,938 B2

Monday, March §, 2001

Lesson Launcher

Help Dask (¥

Log OHQ

Answer Key : $care
| 1304 @sh
stap 1. View the aniwefs to the & correct
assessment on the right, LY gend 2 cequm 3 ¢ C incorrect
Step 2. Check olf the comm! and - wr @
vo the right ca!!ed ”Score 2l 3
]
130 2.2 oona. 3 coquat 5 ¢ @ corec
Stop 3. Clck the right arrow in 306  Incortect
tower right of the sereen "Eniel
scare* 10 complete ihe { m
nent, and to confinue
on to the naxd lesson. 3 2 , 2 . 4 @ .correct
 Incomract
netp O
| A
{o} correct
B ) incenect

Fig. 13

4 anisr score }

i T«.\(.:hou ) Nnhsiaoo

1300

o F]

Ltesson Launcher @

Help Desk Q@

Log OH O

1400

Toke the Challenge!

ongratulallons] You ate beeol Astar af math. Take this

t to further challenge yaus

the dght hand side of

1414

pen in o browser window, and

solect "print” from the tosl bar.

Pthe printout fo your chitd. Wa racommend
tha chiid 30 minutes 1o take the challenge.

u have the childs answens, click the
row in the lower right hond cormaer of
o procaad to the gaswar kay where
child's resulls tar our challenge

A | 1412
* Remember. you con ¢oine book o any challenge
o any Hime.

1416/

1420

Fig. 14

Qligk here fo open POF

1418



U.S. Patent May 1, 2007

Sheet 10 of 26

Monday, March 5, 2001

paatih

Lessan louncher ) Help Desk ® Log OH(®

@ﬂoubles and Near Doubles

=

Teaching Help

Student Help Lcy My K12 /Teu:her’s Notebook ©

| Lessan Plan\ Progress Trocking \]

Status \ [ MOM\] Curriculum Overview

Below is your suggested lesson

Click on o lesson

Student: [Cotherine v}

Your Lesscn Plan

glun to completa byJouv end date. By clicking on o doy in
the calendar orea you can sea the lessons schedule

children enrolled you can switch Io see their schedule by using the drop down selector,
elow in order io storf thal lesson.

for that day. If you have multiple

Todey - Morch 5, 2001 (Moterials)  Print: (@)

@  March2000 O
S MTWT F§
25262728 12 3
43678910
1112131415167
18192021222324
2526272829303

“Indicoles incomplete course
work on thot date,

=~ (@ Bock to Setup Wizard

Addition and Sublroction
- Addition with single numbers
—Sublraction with single numbers

- ition wfl

27

Welcome Ginny

Lesson Launcher ®  Help Desk &  Log Off®

k12 g6

1928

1930, —
My K12 /Teu:her’s Notebook o

[Ntesson Plan\[ Progress Tracking \[Assessment Status \ [ Reports \[_Curriculom Ovarviaw

00 o de fo g
Welcome Ginny. We
are hoppy you
registered. In the
future this is where we
will put special K12

932
1 922./ Print: &%

;:’n'nyc;uunvcemen's just — ] Detoils ®
1 Deloils ®
r
L - 40/[100 ] Details ® /
1g1 0 Mathr T0% completad - 707100 )i — ] Details ®
18]2 Music 50% completad . 30760 ] Details ®
4hanics: 40% compleied - 807]700 ) Deloils ®
SMP}M ~ 707103 1 ] Details ®
@

v

é Don’t Forget
Don't forger 1o sprout seeds

From Bill Bennett
Bill Bennett recently gave

Porents Rave about K12
Feedback from the Pennsylvanio

for next week’s science Virtual Chorter School: Parents a speech ot

lessan. To preview the lesson love the online curriculum, regarding fechnology ond

click herg, its uses in edvcation.
Reod more,

US 7,210,938 B2

FIG. 15

190
1924

FIG. 19




U.S. Patent May 1, 2007

/€ Start )

Sheet 11 of 26 US 7,210,938 B2

1602
A 4
| | Create
1| ttems
1604

110 1668\

Y

1610

1608 \

Item Bank

1614

) f 1606 1666
( Math ( ( History ‘(——/ [

: Language
/ Arts

Modify

X - Items
, 1616 y y

< Scie
t

1612 7

y

\ 1618

Assessment
Assembly

1620
L

A

1630

Assessment
Delivery

A

Assessment
Results

A 4

A 4

Instructional
Sequencer

“~— 1660

Modify
Lessons

Evaluation

~— 1662

Academic
Reporting

Grading and
Certification

~— 1664 \~
: 1670

Fig. 16



U.S. Patent May 1, 2007 Sheet 12 of 26 US 7,210,938 B2

1620
)

~ Assessment
Assembly

1624 1623
h e
Display. | Delivery | 1630

G/

1632 | 1622
1626 \ Y Scdring 4+
1
\ 1625
A
1628 Assessment .
Results

\ 1638




U.S. Patent May 1, 2007 Sheet 13 of 26 US 7,210,938 B2

1642
Display Assessment _338
Results Results
1648
Close
?
Feedback? No—»| Window
h
1646~ Yes .
s v 1640
E-Mail
Pop-Up
1650
Y
No
Fill Qut
E-Mail - No

1655

. Yes

1654
System

Progress
Report?

Yes
¥
Select 1656
Teacher's —
Notebook

Fig. 18



U.S. Patent

May 1, 2007 Sheet 14 of 26

<

Lesson Launcher @)  Help Desk ® Log OH®

Welcome Ginny

k12

N

2018 202.44 My K12 /Tnc:her 5 Nolebook o

\] Lasson Plon\J Progress Trocking \] Assassmem Stulus\] Reports \] Curriculum Overview

390 e 4r g

Welcome Ginny. We
ase happy you
registered. In tha

future this is where we
will put speciot K12
announcements just
{or you.

. 2002

I’O g r e S S - F G I I %‘E‘E‘ﬁfrﬁ;wremems
|=:1 Art S—

Siydent:
] Bock to Al Subjects: @
2006

Anr\n

At 25%

2004 20@, L .

A Unit display [ OR] 4 5@ Stats Date @
Unit 1 Shopes and Curves Y
l[mon : lé’l:‘egs ped
esson Z: opes ippe:
A il UDone 101507
Lessen 3: Curves Review [ater
RCVIGW [ﬂ,ﬁ'
Lesson blects in the Dork vigw Loter
Lesson biects in the Light Done 10.15.07
Lesson 6: Ch Doge 10.05,07
Lesson 7: Texiyce Done 10.15.01
A Done 10.15.07
. 2
oil Avessme Shiancd ®
—/

From Bill Bennett
Bill Bennett recently gave

Parents Rove obout K12
Feedback from the Pennsylvania
Virlua! Charter School: Parents a speach at MIT
love the ontine curriculum. regarding technology and

7 ils vses in education,

J Don't Forget
Don't forget to sprout seeds
for nex week’s science
lesson. To preview the lesson
slick herg,

T

US 7,210,938 B2

A0

2012

Lesson Launcher @  Help Desk @  Log OHQ®

Welcome Ginny

k12

3 it I i

Welcome Ginny. We
are happy you
registered. In the
future this is where we
will put special K12
announcements jush
for you,

.

Z My K12 /Teucher’s Notebook o

FIG. 20

Lesson Plon\J Progress Trocking \[ Assessment Stotus \ [ Reports \[  Curriculum Overview

] m_hm for Igz
certificate requirements

Al Subjects  [~] &
Print: g

]Detoils @

ject:

An: | 751.:50";-!--! T-2sn180

B " ' ,
2104 Kk Cerificate Requirements Closs Window 5]
™ Subjects | An | History | tang.Ats | Mot | Muie | Phonics | Science
#lessonsthat | 1 | V 1 1 ' 1
con be skipped “H
2 1 08 ™~ flesonsthar | 0 |0 [ [ 0 o °
[~ hove been skipped
% Needsd for | B0% [ 80X | 80% 80% 80% | 80% Bo%
Lesson Maztery .
/,HK | Comentmostery % [ 0% [ oo% | 9o% 920% 90% | 90% s0%

D,

From Bill Bannett
Bill Bennett recently gave
a spaech ot MIT
regording technology and
its uses in education.

Parents Rave about K12
Feedback from the Pennsylvanio
Virtual Charter School: Forents
love the onfine curriculum,

2

J Don't Forget
Don't forget 1o spraut seeds
for next week's science
lesson, To preview the fesson

20

|2t

FIG. 21




U.S. Patent

May 1, 2007 Sheet 15 of 26

US 7,210,938 B2

7

Lesson Louncher (B Help Desk & Log Off®

Welcome Ginny

k12

\2220 22%2 22241 My K12 LTeuch;r's No'ebook\o

~ — —
\[ Lesson Plon\J Progress Trocking \| Assessmeni SicMnm\l Curriculum Overview
—

e dx ix

Welcome Ginny. We
ore hoppy you
registered. In the

future this is where we
will pul speciol K12
onnouncements jusl
for you.

Assessment Stai 2206 2208

¢ [Aona 7] (Skipped )  (CMarked for Relurn ) (Comple1ed)
2216\?131\!: &

Assessmenis Skipped Data Subjsct
Unit | Assessmem History History
The aichobet
2202 Hondwriting wilh lefiers ond numbers Arts
\ Basic Phonics anguage ons
Drowing circles, squores and nanales Anl
nit 1 A A An
ition with double aumbers Math

= =
21?2 214

‘
/N 210

& Don't Forgel
Don't forget to sprout saeds
for next week's science
tgsson. To preview the lesson
click here,

),

From Bill Bennett
8il! Bennett recently gove
a speech ot MIT
regarding technalogy ond
its uses in education.
I

Parents Rave obout K32

Feedback from the Pennsylvanio
Virdual Charter School: Parents
love the online curriculum,

2006

-./

20

2222

FIG. 22

b

Lesson Louncher ®  Help Desk ® Log Off ®

Welcome Ginny

k12

32 2324

N
23264 My K12 /Teachor’s Notebook o

["Reports\[ Curriculum Overview J

~ ~
\] Lesson Plon\[ Progress Trocking \J Assessment Stalus

o 32 x 32 37 37
Welcome Ginny. We
are happy you
registered. In the
future this is where we
will put special K12
announcements jusi
for you.

{(Morked for Return }  (CCompleted )
2318 et &
Assessments Completed Dote Subject Scora &
Unit 1 Assessmeni . History History 90% "
The alphab H Jo]
2302 Handwriting with letters and numbers Longuage Arts B0
\» Bosic Phamcs. onics 00}
Drowing circles, squores ond triangle: An a0
Um' 1 A = -~ A ﬁn . =10}
[[Addion with single numbers ot _g.&_
Addition with double numb Mail
Addition with iciple numEers Math 0%
=

— — ©
2310 2312 2314 2316

>

5 Don't Farget
Don'i forget to sprout seeds
far next week's science
lesson, To preview the lesson
click here,

Porants Rave obout K12

Foedback from the Pennsylvanio
Virtwal Charter Scheel: Parents
fova the onlina curriculum.
Read mare.

From Bill Bennett
Bill Bennert recenﬂy gove
o speech at M
regarding 'echno|ogy and
is uses in education.
Read more,

2308

<2300

—2320

FIG. 23




U.S. Patent

May 1, 2007

Sheet 16 of 26

US 7,210,938 B2

Welcome Ginny

Lesson Louncher ®

Help Desk ()

tog O ®

7
kiz -

2418

A0

2424 24& My K12 /Teocher s No'ebook o

\l Lesson P(on\\] ngrass Tracking \ Assessmant Status \[ Reports\J  Curriculum Overview N J

P fr e o it

Welcome Ginny, We
are hoppy you
registered. In the
future this is where we
will put special K12
announcements just

W~ \ U=

Curriculum 7
dent: {Anna’s Subjects| ¥ ub|e:7

Keyword search K12 Curriculum
Print: &5

2412

AII [Al Subjects ]

U0

BTN

204~

(Mulh 2 ®

o

Vow child will Jéarn the basics of number addition ond sublraction with single

numbers thof will encble them to advance to double digit numbers.

Yuur ch:ld {{l learn the basics of number oddition ond subtraction with single

numbers thatwill enable them to advance te Iriple digit numbers

2406 (Llonguage Arls )

®

P

4.

6 Dan't Forget
Don’t farget to sprout seeds
for next week's science
Itissop7 To preview the lesson
Il

Parents Rove obout K12
Feedback from the Pennsylvanio
Virtual Charter School: Parenis
love the online curriculum,

From Bill Bennett
Bill Benneti recenily gove
a speach ot MIT
regarding technology and
its uses in educolion,

|_-2514 SN
TEMPLATE 2502~ FES 0y
LIBRARY Ve \}

MEDIA
LIBRARY

2516~

-~
~—
P

FIG. 24

FIG. 25



U.S. Patent

May 1, 2007

Sheet 17 of 26

2610 | Input Data

Question Data

2606 ~}  Assessment Opener

2604 \‘F - Activities

Lesson Opener

2614

2602
Zet

Template Number
Unit Title

Unit Focus .

Unit Objectives
Unit Text
Background
Information

Lab Safety

Unit Assessment
Design Specs
Development Notes

Unit Opener

2612

Fig. 26(a)

2610 [ Input Data

Question Data

2606 “~  Assessment Opener

2604 Activities

2602~
N

Lesson Opener (1)
Template Number
Development Time and
Date

Version Number
Author/Developer/

Designer

Lesson Number
Lesson Type
Lesson Title
Lesson Time
Lesson Focus

4

2616 7/ ]

Fig. 26(b)

US 7,210,938 B2



U.S. Patent

May 1, 2007

Sheet 18 of 26

US 7,210,938 B2

2606 \|- Assessment Opener

2604

2608 ~f

2612

2610 |

Input Data

Question Data

Activities

2602~
]

Lesson Opener (2)

Lesson Objectives
Lesson Notes
Lesson Notes Links
Keywords

Keyword Definitions

- Keyword Media Files

Pronunication Guide
Words
Pronunciation Guide
Words Respellings

4
26187

Fig. 26(c)

2608 -

2612

2610 |

Input Data

Question Data

2606 ~~  Assessment Opene

\l- Activities

2604

2602~
]

Lesson Opener (3)

Pronunciation Audio-

Files

Book Synopsis
Synopsis of Today's
Reading
Resources

Resources Links/Media

Files

New Words

Lab Safety
Development Notes

A
2620/

N
B

Fig. 26(d)



U.S. Patent

May 1, 2007

Sheet 19 of 26

US 7,210,938 B2

2612

2610 | Input Data
2608 ~f Question Data

Assessment Opener

Activities (1)
Activity Type
Activity Modal
Activity Guidance
Activity Delivery
Activity Carryover
Template Type
Template Number -
Activity Order
Activity Number
Activity Title
Activity Time

%
\2622 _J

Fig. 26(e)

2608

| Input Data

: Question Data

2606 \{- Assessment Opener

2604 L

2602~ |
% .

N

Activities (2)
Things to Print
Things to Print Media
Files '
Optional Things to Print
Optional Things to Print
Number
Optional Things to Print
Media Files
Things to Gather
Things to Gather
Description

A

\2624 N

Fig. 26(f)



U.S. Patent May 1, 2007 Sheet 20 of 26 US 7,210,938 B2

2612
2610 | Input Data 1+

2608 ~~f Question Data
2606 \\l' Assessment Opener
2604~ Activities (3)
12602 \-F » Optional Things to
NC Gather
» Optional Things to
Gather Description
* Things to Preview
¢ Things to Preview
Media Files
* Procedure (Activity
Text) ||
* Procedure Media Files _J
* Answers '

%

\2626

Fig. 26(g)

2612
2610 [ inputData - 1~
2608 \i— Question Data
2606 \" Assessment Opener
2604 ~~F Activities (4)
2602 \F * Teacher Tip
I * Teacher Tip Media
Files '
¢ Student Help
Student Help Media
Files
Extension
Extension Media Files
Alternate Activity -
Alternate Activity Media
Files

*
\2628 __|

Fig. 26(h)



U.S. Patent May 1, 2007 Sheet 21 of 26 US 7,210,938 B2

2612

2610 [ Input Data 1+
2608 Question Data
2606 \\f- Assessment Opener
2604 ~  Activities (5)
2602~ 1. Design Specs

] * Narrative Text
* Development Notes

‘
\2630 B

Fig. 26(i)

2612
1/

2610 | Input Data
2608 ~}  Question Data

2604 :E
2602 td+ Opener Template

- u| Number
Assessment Title
Lesson Number
Assessment Time
Assessment
instructions

* PDF File

\2632 ’




U.S. Patent

May 1, 2007 Sheet 22 of 26 US 7,210,938 B2
_ 2612
2610 | Input Data 1+
2608 ~~  Question Data 1)
2606 * Assessment Type
2604 LE I/:sse_srsmer;ttlte'iln Tybpe
* Item Template Number
268 * Question ID
— . Unit{e. Lesson Objective
Covered .
* Question Instructions
* Question Template
Number
* Question
* Question Media Files ]
\2634
2514
Fig. 26(k)
_ 2612
2610 | Input Data 1+
2608 ~  Question Data (2)
2606 * Answer Key
2604 *  Answer Key Media
2602 Less ;iles ¢ Hel
U Unit ssessment Help
| A\2636
2514

Fig. 26(1)



U.S. Patent

May 1, 2007

Sheet 23 of 26

US 7,210,938 B2

2612

Input Data

* Lesson Objective
Covered
Input Instructions

Input Item
Weight

Scoring Key
Design-Specs
-Development Notes

. Input Template Number

input ltem Media Files '

1

A |
\2638

Fig. 27



U.S. Patent May 1, 2007 Sheet 24 of 26 US 7,210,938 B2

Lesson Launcher (® HelpDesk (® Log OF (®

2 e amies

@[ vovels %0 %812 B 216 BB

Al Al A N ~
Teaching Help Student Help Lesson Extensions Keywords Primt / 2800

N

Activity Title

A high vowel {such as /in *machine” and
vin "rule”) is pronounced with the tongue

arched toward the roof of the mouth. A

low vowel (such as a in *father” or "had"}

is produced with the tongue relatively flat g . .

and low in the mouth and with the mouth

open a little wider that for high vowels.

Midvowels (such as e in *bed” and 0 in @3 %
[ o g

“pole”) have a tongue position between
the extremes of high and low. o155 e B s

Click on the images to the right 1o practice (J
vowel sounds. 2806

2804~
2804~

d Pagesoﬂo D

202 mﬁ@] FlG 28

Lesson Launcher ® HelpDesk ® Log OH (®

00 212 214 2916 2918 0— )

AJ A N ~ ~
Teaching Help Student Help Lesson Extensions Keywards Print / 2900

Activity Title

A high vowel (such as iin *maching” and
vin “rule’) is pronounced with the tongue
arched toward the roof of the mouth. A
low yowel (such as ain *father” or “had")
is produced with the tongue relatively flat
and low in the mouth and with the mouth
open a little wider that for high vowels.
Midvowetls (such as ein *bed” and o in
“pole”} have a longue position between
the extremes of high and low.

1
v
w
5
§
J
i
3
|
8
<
2

Click on the images to the right to practice

A
vowel sounds. 2906

/
Q Pagelallo D

o7 2 | F|G, 293




U.S. Patent May 1, 2007 Sheet 25 of 26 US 7,210,938 B2

i\/ Monday, March 5, ;I Lesson Launcher B Help Desk ® Log OH ()

Q| T M0 B2 B 9% e )

Al Al Al 7 2 O
Teaching Help Student Help Lesson Extensions Keywords Pnnv / 9 0

Activity Title

A high yowel (such as i in *machine” and
uin*rule”} is pronounced with the tongue
arched toward the roof of the mouth. A
low vowel (such as ain *father” or *had")
is produced with the tongue relatively flat
and low in the mouth and with the mouth
open a little wider that for high vowels.
Midvowels {such as e in *bed” and o in
“pole’) have a tongue position between
the extremes of high and low.

NASA/UPLICALTECH

Click on the images to the right to practice
vowel sounds.

)
 rogeactio

o B EIG. 20

g\/ Monday, March 5, 2 o Lesson Louncher (B Help Desk ® Log Off®
DGR CS

@[ Vowels B0 22 29 2916 2918 o— |

Al A Al J
Teaching Help Student Help Lesson Extensions Keywords F‘nnf / 2900

Activity Title

2904 Ny A high vowet (such as / in *machine” and

uin “rule”) is pronounced with the tongue
2904 ~ arched toward the roof of the mouth. A

low vowel (such as a in *father” or *had”)
is produced with the tongue relatively flat
and low in the mouth and with the mouth
open a little wider that for high vowels.
Midvowels (such as e in “bed” and o in
‘pole”) have a tongue position between
the extremes of high and low.

¥

1
¢
w
5
¢
3
4
3
z

Click on the images t0 the right to practice

)
vowel sounds. 2906 ”

A @ﬁﬁwﬁﬁﬁg@

S.0.000/000/0'®

/
QFbgeSoHO D

)
2472 2908
Lemrrmmeea® F|G, 290




U.S. Patent May 1, 2007 Sheet 26 of 26 US 7,210,938 B2

3002 3004

Fig. 30(a)

ea

3008

Fig. 30(b)

3002

3012

~ 3006

Fig. 30(c)



US 7,210,938 B2

1

SYSTEM AND METHOD OF VIRTUAL
SCHOOLING

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to distance learn-
ing, and more particularly to a system and methods of virtual
schooling via the Internet.

2. Statement of the Prior Art

Various systems and methods of distance learning are
known in the art. However, none of those systems or
methods provides a complete and comprehensive curricu-
Ium for home-schooled pupils where the caring adult is not
a licensed teacher. They also do not provide the ability to
have a personalized approach to on-line education.

SUMMARY OF THE INVENTION

The system and methods of the present invention, how-
ever, provide an Internet-based elementary and secondary
school, which is committed to offering a complete and
comprehensive education to all pupils—no matter where
they live, what kind of school they attend, or their financial
status. It provides a unique and unprecedented instruction
and assessment program comparable to that of the best
public and private schools. It fuses time-tested methods of
learning and traditional academic content with powerful
technology to deliver a world-class personalized educational
experience.

The curriculum used in the system and methods of the
present invention is Web-deployed and database-driven. Its
subjects include History/Civics/Geography, Language Arts,
Math, Music, Science, and Visual Arts. Preferably, lessons
should integrate on-line and off-line instructional materials
for a well-rounded learning experience.

The system and methods of the present invention will
appeal to any caring adult who seeks a complete and
comprehensive education for a child. Its major target audi-
ences are: (a) virtual charter schools; (b) home schoolers; (c)
caring adults who want to supplement their child’s educa-
tion; (d) urban centers that link children, computers, and
caring adults; (e) people in the military; (f) expatriates and
foreign nationals; (g) public schools; (h) corporate adult
media; and (i) summer school. The adults teaching in these
environments are generally well intended but inexperienced.
Most instructors will concurrently teach from 1 to 6 pupils
at varying academic levels. The learning environment will
vary (e.g., it may be someone’s home, a church basement, or
a more traditional school environment). When developing
lessons for use with the system and methods of the present
invention it is important to balance instructor-led and inde-
pendent work activities to facilitate a successful balance of
teaching activities for multi-grade/multi-pupil situations.

Certain assumptions should be made in using the system
and methods of the present invention. With respect to the
users of such system and methods, a first assumption is that
the caring adults can read at US4 Today level. The adults
should be comfortable with basic addition, subtraction, and
multiplication facts and skills. Moreover, they should have
enough familiarity with a personal computer to be able to log
on and run a browser sufficiently well to perform basic tasks
(e.g., purchase a book from Amazon, send and receive
e-mail, and print from the computer). There is no presump-
tion that the caring adults (or helpers) have any teaching
experience or skills. In other words, the system and methods
of the present invention themselves will provide the infor-
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mation, techniques, and support needed to deliver a world-
class education without such teaching experience or skills.

It is also assumed that the caring adult for younger pupils
(e.g., kindergarten through the second grade) will want to be
present and involved for most interaction with the personal
computer (e.g., to read material, to ask questions about
what’s going on, to get the child to repeat sounds or copy
drawings or patterns, and to signal to the system when the
child is ready to move to the next item). Key areas of the
curriculum will be reinforced with interactive work for the
child, but these will not detract from the child becoming
proficient with paper and pencil.

Other objects, advantages, and novel features according to
the present invention will become more apparent from the
following detailed description of a preferred embodiment,
when considered in conjunction with the accompanying
drawings wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a virtual school system
according to the present invention;

FIG. 2 is a block diagram illustrating the architecture of
the virtual school system shown in FIG. 1;

FIG. 3 is a first browser window illustrating use of the
curriculum planner shown in FIG. 1;

FIG. 4 is a second browser window illustrating use of the
curriculum planner shown in FIG. 1;

FIG. 5 is an alternative to the second browser window
shown in FIG. 4;

FIG. 6 is a third browser window illustrating use of the
curriculum planner shown in FIG. 1;

FIG. 7 is a fourth browser window illustrating use of the
curriculum planner shown in FIG. 1;

FIG. 8 is a fifth browser window illustrating use of the
curriculum planner shown in FIG. 1;

FIG. 9 is a sixth browser window illustrating use of the
curriculum planner shown in FIG. 1, particularly with
respect to an exemplary lesson;

FIG. 10(a) is a browser window for taking attendance in
accordance with one embodiment of the present invention;

FIG. 10(b) is another browser window for taking atten-
dance in accordance with an alternative embodiment of the
present invention;

FIG. 11 is a first browser window illustrating use of the
instructional sequencer shown in FIG. 1, particularly with
respect to the exemplary lesson shown in FIG. 9;

FIG. 12 is a second browser window illustrating use of the
instructional sequencer shown in FIG. 1, particularly with
respect to an assessment of the exemplary lesson shown in
FIG. 9,

FIG. 13 is a third browser window illustrating use of the
instructional sequencer shown in FIG. 1, particularly with
respect to an answer key for the exemplary lesson shown in
FIG. 9,

FIG. 14 is a fourth browser window illustrating use of the
instructional sequencer shown in FIG. 1, particularly with
respect to a challenge adapted for use with the exemplary
lesson shown in FIG. 9;

FIG. 15 is a fifth browser window illustrating use of the
instructional sequencer shown in FIG. 1, particularly with
respect to the exemplary lesson shown in FIG. 9;

FIG. 16 is a first, generalized flowchart illustrating use of
an assessment means according to the present invention;

FIG. 17 is a second, more specific flowchart illustrating
use of the assessment means shown in FIG. 16;
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FIG. 18 is a third, more specific flowchart illustrating use
of the assessment means shown in FIG. 16;

FIG. 19 is a first browser window illustrating use of the
progress tracker shown in FIG. 1;

FIG. 20 is a second browser window illustrating use of the
progress tracker shown in FIG. 1, particularly with respect
to an exemplary unit;

FIG. 21 is a third browser window illustrating use of the
progress tracker shown in FIG. 1, particularly with respect
to the requirements for a certificate to be issued as a result
of a pupil’s use of the virtual school system;

FIG. 22 is a fourth browser window illustrating use of the
instructional sequencer shown in FIG. 1, particularly with
respect to assessments skipped during a pupil’s use of the
virtual school system;

FIG. 23 is a fifth browser window illustrating use of the
instructional sequencer shown in FIG. 1, particularly with
respect to assessments completed during a pupil’s use of the
virtual school system;

FIG. 24 is another browser window illustrating use of the
curriculum planner shown in FIG. 1, particularly with
respect to an overview of the curriculum planned by a caring
adult using the virtual school system;

FIG. 25 is a block diagram illustrating exemplary classes,
objects, and libraries stored within the database shown in
FIG. 1;

FIGS. 26(a) through 26(m) illustrate exemplary templates
for use in creating the classes, objects, and libraries shown
in FIG. 25;

FIG. 27 is a block diagram illustrating exemplary media
classes and objects stored in the media library shown in FIG.
25;

FIG. 28 is a first browser window illustrating use of a
lesson according to a presently preferred embodiment of the
invention, particularly with respect to the teaching of phon-
ics for use in reading instruction with the virtual school
system,

FIGS. 29(a) through 29(c) illustrate a second browser
window with succeeding frames used in the instructional
sequencer shown in FIG. 1, particularly with respect to the
teaching of phonics for use in reading instruction with the
virtual school system; and

FIGS. 30(a) through 30(c) illustrate a plurality of tiles for
use in conjunction with the browser windows shown in
FIGS. 28 and 29(a) through 29(c), particularly with respect
to the teaching of phonics for use in reading instruction with
the virtual school system.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring now to the drawings, wherein like reference
numerals and characters represent like or corresponding
parts and steps throughout each of the many views, there is
shown in FIG. 1 a schematic diagram of a system 100 that
provides virtual schooling in accordance with the present
invention.

System 100 is adapted to be accessed by pupils and/or
their caring adults using a plurality of clients 102. Such
clients 102, in turn, suitably comprise one or more conven-
tional personal computers and workstations, operating either
as a “fat” client or a “thin” client. It should be understood,
nevertheless, that other clients 102, such as Web-enabled
hand-held devices (e.g., the Palm V™ organizer manufac-
tured by Palm, Inc., Santa Clara, Calif. U.S.A., Windows CE
devices, and “smart” phones), which use the wireless access
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protocol, and Internet appliances fall within the spirit and
scope of the present invention.

Clients 102 of the above types suitably access system 100
by way of a network 104. By use of the term “network™, it
should be understood that the foregoing is not intended to
limit the present invention to any particular wireline or
wireless network, such as local area networks (LLANSs),
metropolitan area networks (MANSs), or wide area networks
(WANSs). Network 104 preferably comprises the Internet
(also known as the “World Wide Web”), but it may similarly
comprise intranets, extranets, and virtual private networks
(VPNs) and the like. In accordance with a presently pre-
ferred embodiment of the invention, system 100 is suitably
comprised of a user interface 106, a database 108, a content
manager 110, a curriculum planner 112, an instructional
sequencer 114, and a progress tracker 116. Collectively, user
interface 106, content manager 110, curriculum planner 112,
instructional sequencer 114, and progress tracker 116 com-
prise a virtual schooling application 118.

As shown in FIG. 2, the architecture of system 100 further
comprises a pair of Internet access lines 202 (e.g., primary
and shadow conventional T3 lines), which are cross-con-
nected from the backbone of Internet 104 to one or more,
and preferably, a pair of redundant routers 204, 208. Incom-
ing traffic from the first of such routers 204 is then suitably
directed through a firewall 206 to the second of such routers
208. Even more preferably, and for the sake of redundancy,
two firewalls 206 are cross-connected as shown in FIG. 2. A
presently preferred router 204 is the SmartSwitch Router
8000, which is manufactured by the Enterasys Networks
division of Cabletron Systems, Andover, Mass. U.S.A.
Moreover, a presently preferred firewall 206 is an IP net-
work application platform (e.g., the IP650, 1P440, or IP330
firewall platforms, which are manufactured by Nokia Group,
Espoo, Finland).

A plurality of web servers 210,, 210,, . . . 210,, is, thus,
conveniently load balanced by use of the foregoing configu-
ration. That is, the load of incoming traffic from the Internet
104, through the routers 204, 208 and firewalls 206, is
balanced among each of the web servers 210, 210,, . . .
210,,, such that: (1) certain incoming traffic is routed to a
particular web server 210,, 210,, . . . 210,, where that
particular web server 210,, 210,, . . . 210,, had been recently
used by a given user whose information had been cached on
that particular web server 210,, 210,, . . . 210, and, as a
result, it would be more efficient to continue to use that
particular web server 210, 210,, . . . 210,; or (2) no single
one of the web servers 210, 210,, . . . 210,, would become
overburdened.

In a particularly preferred embodiment of the present
invention, there are three such web servers. Each of the web
servers 210,, 210, . . . 210,, is, in turn, preferably comprised
of a Dell™ PowerEdge™ 2450 server (manufactured by
Dell Computer Corporation, Austin, Tex. U.S.A.), with a
733 MHz Pentium III processor, 256 MB RAM, and dual,
mirrored 9.1 GB fixed disk drives. Moreover, each of the
web servers 210,, 210,, . . . 210, preferably further com-
prises a Microsoft® Windows® NT operating system, and
Netscape Enterprise Server, Release 3.6.3 (developed by
Netscape Communications, a subsidiary of America Online,
Inc., Dulles, Va. U.S.A.). Optionally, Netscape’s Certificate
Server may also be installed on each of the web servers 210,
210,, . . . 210, to facilitate core digital certificate-issuance
and management services, as well as distribution of certifi-
cates and certificate-revocation lists to clients and other
servers. Other forms of certificate servers (e.g., web certifi-
cate servers and wireless certificate servers, which are
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available from VeriSign, Inc., Mountain View, Calif. U.S.A.)
may likewise be deployed on each of the web servers 210,
210,, . . . 210,

System 100 further comprises a plurality of application
servers 212, 212,, . . . 212,, coupled to the web servers
210,, 210,, . . . 210,. In the preferred embodiment of the
present invention, there are six such application servers.
Each of the application servers 212,, 212,, . . . 212, is, like
the web servers 210, 210,, . . . 210,, preferably comprised
of'a Dell PowerEdge 2450 server, with a 733 MHz Pentium
IIT processor, 256 MB RAM, and dual, mirrored 9.1 GB
fixed disk drives. Moreover, each of the application servers
212,, 212, . 212, preferably further comprises a
Microsoft Windows NT operating system, and the Total-e-
Business™ platform (developed by Bluestone Software,
Inc., Philadelphia, Pa. U.S.A., and including the Total-e-
Business Server [formerly known as “Sapphire/Web”]).
Bluestone’s Universal Business™ Server, Release 7.0, for
example, may be used to manage the virtual school system
and methods of the present invention, while running on each
of the application servers 212, 212,, . . . 212 . At the same
time, Bluestone’s Looad Balance Broker (LBB) may be
loaded on each of the web servers 210,, 210, . . . 210,, to
facilitate balancing of the load of communications between
each of the web servers 210,, 210,, . . . 210,, and each of the
application servers 212,, 212,, . . . 212,.

For example, when a request within the virtual schooling
application 118 is intended for one of the application servers
212,, 212,, . . . 212,, it can go to one of potentially many
instances of the application, which may reside on different
machines. The task of ensuring that simultaneous requests
are distributed evenly across multiple instances, in order to
ensure efficient processing, falls to the LBB.

Before one of ordinary skill can understand how the LBB
performs its load balancing, one must first understand its
internal storage mechanism (i.e., how information about
applications and their instances is stored therein. In essence,
the following four fields are used to store information about
all the instances in a specific application: (1) Host: the
hostname of the instance, as contained in $SAPPHIRE/
config/apserver.txt; (2) Port: the port allocated to this
instance, also as contained in $SAPPHIRE/config/apserv-
ertxt; (3) Usage: the number of requests currently being
processed by this instance; and (4) Failed: whether or not
communication to the host in general or the instance in
specific has met with failure. At this juncture, somewhat
more detailed descriptions of the Usage and Failed fields
may be merited here.

Usage is the number of requests that are currently being
handled by this instance. It is the primary factor used to
ensure that the load is balanced evenly. Initially, a count of
zero (0) is assigned to the Usage field for all instances,
because the maximum number of possible requests an
instance may process at any given time is limited only by
system resources. The usage count is incremented every
time a request is passed off to the corresponding instance and
is decreased once the request has been processed.

Failed is a flag which, if true (or on), means that com-
munication to the application server instance failed on the
last attempt. Initially, the status of this field is set to false
(i.e., off) for all instances, because it is turned on only if the
following sequence of events unfolds: (1) the LBB attempts
to contact the instance and fails; (2) the LBB contacts a
Dynamic Application Launcher (DAL) on the instance’s
machine to have the instance started; and (3) the LBB
attempts to contact the instance and fails again. Once an
instance has been marked as failed, it gets moved to the

20

25

30

35

40

45

50

55

60

65

6

bottom of the list of instances to ensure that time is not
wasted attempting to contact it any time soon. Also, the
hostname of the instance gets added to a separately main-
tained list of failed hosts. Failed instances are ignored during
the L.BB’s instance selection phase.

There are two ways a failed instance can be returned to
“active duty” (i.e., its failed status is reset, allowing the
instance to be reconsidered for future requests. Each failed
instance has a timer that is started when the instance is
marked as failed. After a certain amount of time has elapsed,
the instance’s failed flag is reset. This allows for situations
where the communication problem might be temporary in
nature. Once an instance is contacted, its hostname is
removed from the list of failed hosts and any other failed
instances going to the same hostname are also reset. At this
point, the assumption is that communication problems tend
to be network or server-related (i.e., the entire host machine
tends to be down, not just a specific port thereon.

There are two versions of a load balancing algorithm that
may be used by the L.BB, one for use without session affinity
and one with. In the former case (i.e., without session
affinity), when a request is received, the entire list of
instances is sequentially searched, starting from the first
instance in the list and ignoring any failed instances. The
entire list of valid instances, then, is searched for the
instance with the lowest usage count. If multiple instances
have the same low value, the first one found is used. The
only time the search ends prematurely is if an instance with
a usage count of zero (0) is found. This is because it is not
possible to improve upon this usage count and, thus, this
instance is used automatically. At this point in time, the
usage count of the instance that is used is incremented.

In the latter case (i.e., with session affinity), the usage
count of an instance goes up by one (1) every time it is used
to process a request. However, when the request is done, the
usage count goes back down by one (1). In high load
situations where multiple requests are submitted with little
time in between, multiple instances of the application auto-
matically handle these requests. However, in situations
where the requests are somewhat further apart, the usage
count of an instance might have time to go back down by the
time the next request comes in, allowing a very small
number of application server instances to process all the
requests. This works well in cases where there is no session
affinity. However, because of the characteristic of session
affinity always ensuring the same instance of the application
to a particular browser session, it would not be prudent to
have a small number of application server instances han-
dling multiple requests simply because they are not in quick
succession. Toward this end, the L.LBB has an index pointer
into the list of instances in case of session affinity.

When a request comes in and a session cookie is attached
(i.e., it is not a first time user), it gets the very same instance
which processed the request the last time. There is no load
balancing to be performed here. If, however, the request is
from a new session, the load balancing algorithm is much
the same as without session affinity with a slight modifica-
tion. The search for the least used application server instance
starts with the instance pointed to by the index pointer
instead of at the top of the list. Once an instance is used, the
index pointer is incremented to point to the next instance in
the list, with wrap-around capability, to ensure that the same
instance is not bombarded with multiple requests. If a
request with a session cookie points to an instance which has
failed (or fails at this time) after three (3) retries, the request
is treated as if it were a new request and a new session
cookie is assigned after load balancing is performed.



US 7,210,938 B2

7

There is one primary difference between using session
affinity and not doing so as far as load balancing is con-
cerned. Without session affinity, load balancing occurs at
each request. The load balancing process with session affin-
ity, however, only occurs at the very first request, since
subsequent requests get routed automatically to the same
instance every time. Therefore, one of ordinary skill in the
art will appreciate the circumstances under which the virtual
school system 100 of the present invention require load
balancing with or without session affinity.

Referring again to FIG. 2, it can be seen that beneath the
layer of web servers 210, 210,, . . . 210,, and application
servers 212,212, . .. 212, is a storage area network (SAN)
214. SAN 214 generally comprises a cluster server 216 that
is connected to receive incoming Internet traffic through
each of the application servers 212, 212,, . . . 212, and to
transmit outgoing Internet traffic through the routers 204,
208 and firewall 206, from the SAN 214 by way of either a
file server 218 or a database server 220. File server 218 and
database server 220 each is preferably comprised of a Sun
Enterprise™ 420R server (manufactured by Sun Microsys-
tems, Inc., Palo Alto, Calif. U.S.A.). In the case of the
former, file server 218 further comprises a pair of 450 MHz
UltraSPARC-II processors with 2 GB ECC memory. Data-
base server 220, on the other hand, further comprises four
450 MHz UltraSPARC-II processors with 4 GB ECC
memory. Accordingly, both file server 218 and database
server 220 preferably run in a Solaris™ operating environ-
ment. Database server 220 also preferably comprises Oracle
8™, Release 2. System 100 may further comprise a state
server 212 and a content management server 212 ..

In accordance with an especially preferred embodiment of
the present invention, SAN 214 also comprises a fiber
channel switched network or fabric. It is known, for
example, that such networks provide a high-performance,
any-to-any interconnect for server-to-server or server-to-
storage traffic. Fiber channel switched networks also com-
bine the characteristics of traditional networks (e.g., large
address space, scalability) and /O channels (e.g., high
speed, low latency, hardware error detection) on a single
infrastructure. Additionally, fiber channel switched networks
facilitate multiple protocols for networking (e.g., IP), stor-
age (e.g., SCSI) and messaging (e.g., VIA) over a single
infrastructure. This infrastructure can, therefore, be easily
used to create SAN 214, in which peripheral devices such as
disk storage 228 and tape libraries 232 can be attached to the
network and shared among attached nodes. Some of the
more desirable features of this approach to organizing the
servers and storage of the present invention will now be
described herein below.

Fiber channel fabrics such as SAN 214 provide a switched
100Mbytes/second full duplex interconnect. In addition,
block-level 1/O is handled with substantially better effi-
ciency when compared to networking traffic. A single SCSI
command can transfer many megabytes of data with very
little protocol overhead, including CPU interrupts. As a
result, relatively inexpensive hosts and storage devices can
achieve very good utilization and throughput on the net-
work. SAN 214 also uses a 24-bit addressing scheme,
thereby permitting 16 million devices to be addressed. In an
especially preferred embodiment of the present invention,
SAN 214 further comprises a pair of cross-connected Silk-
Worm™ fiber channel switches 224 (manufactured by Bro-
cade Communications Systems, Inc. San Jose, Calif.
US.A).

Traditional storage interconnects are limited in the length
of cable that can attach hosts and storage units. Fiber
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channel allows links up to 10 kilometers, which vastly
increases the options for the server administrator. SAN 214
allows a number of servers to utilize sections of SAN-
attached storage devices. This allows for cost efficiencies
that come from purchasing storage in large units. In addition,
this arrangement makes it possible to ensure consistent
quality and support across the entire server population.
Externalizing the storage from the server also makes it a first
class asset in its own right. Servers can, thus, be upgraded
while leaving storage in place. Storage can be added at will
and dynamically allocated to servers without downtime.
Because the SAN 214 is extensible, it allows incremental
deployment of features such as fault tolerance and hot
backup sites.

In a presently preferred embodiment, cluster server 216
comprises Veritas Cluster Server™ (developed by Veritas
Software Corporation, Mountain View, Calif. U.S.A.). File
server 218 and database server 220 are also redundantly
configured. That is, in the event that either of the servers
goes down during a session, the other can assume control of
that session with the assistance of the cluster server 216.
VERITAS Database Edition™ for Oracle®/HA may, alter-
natively, be used. As a result, the database service may be
composed of one or more logical network addresses (e.g.,
1P), RDBMS software, an underlying file system, a logical
volume manager and a set of physical disks being managed
by the volume manager. If this service, typically called a
service group, needs to be migrated to another node for
recovery purposes, all of its resources must be migrated
together to re-create the service on another node. A single
large node may host any number of service groups, each
providing a discrete service to networked clients who may or
may not know that they physically reside on a single node.

Service groups can, thus, be managed to maintain service
availability through an intelligent availability management
tool. Given the ability to test a service group to ensure that
it is providing the expected service to networked clients and
an ability to automatically start and stop it, such a service
group can be made highly available. If multiple service
groups are running on a single node, then they must be
monitored and managed independently. Independent man-
agement allows a service group to be automatically recov-
ered or manually idled (e.g., for administrative or mainte-
nance reasons) without necessarily impacting any of the
other service groups running on a node.

At the most basic level, the fault management process
includes monitoring a service group and, when a failure is
detected, restarting that service group automatically. This
could mean restarting it locally or moving it to another node
and then restarting it, as determined by the type of failure
incurred. In the case of local restart in response to a fault, the
entire service group does not necessarily need to be
restarted; perhaps just a single resource within that group
may need to be restarted to restore the application service.
An agent typically monitors application services, which is a
small, application-specific fault management program.
Given that service groups can be independently manipu-
lated, a failed node’s workload can be load balanced across
remaining cluster nodes, and potentially failed over succes-
sive times (i.e., due to consecutive failures over time)
without manual intervention.

Application servers 212, through 212, in concert with
the web servers 210,, 210,, . . . 210,, file server 218,
database server 220, and the clients 102, provide a conven-
tional three-tiered architecture. As with similar such three-
tiered architectures, application servers 212, through 212,
handle most of the application processing, such as business
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logic processing and database integrity processing. The
clients 102 only handle interface processing, while the file
server 218 and database server 220 only handle database
processing. As seen in FIG. 2, the hardware comprising
system 100 is substantially completed with the addition of
high-availability storage 222 cross-connected to the file
server 218 and database server 220. One suitable such
high-availability storage 222 comprises the fiber channel
switches 224, a pair of disk controllers 226, and a pair of
disk arrays 228. Each of the disk controllers 226 preferably
comprises a SCSI controller (e.g., a Symbios®
SYMS53C1010 Ultral60 SCSI controller, manufactured by
LSI Logic Corporation, Milpitas, Calif. U.S.A.). In a pres-
ently preferred embodiment, the disk arrays 228 each com-
prise twenty 36GB LVD (i.e., low voltage differential) disk
drives which are configured to be mirrored RAID 5. Suitable
such LVD drives are, for example, the Ultrastar 362X hard
disk drives manufactured by IBM Corporation, Armonk,
N.Y. US.A.

System 100 further comprises a tape library 230, which
includes a plurality of advanced intelligent tape drives 232
(preferably AIT2 tape drives) and a plurality storage posi-
tions 234 for the AIT2 tapes. In a presently preferred
embodiment, the tape library 230 comprises a TLS-4000
automated tape library (manufactured by Qualstar Corpora-
tion, Canoga Park, Calif. U.S.A.), which can incorporate up
to 12 AIT2 tape drives and has storage for at least 60 AIT2
tapes. Such tape library 230, furthermore preferably com-
prises suitable software (e.g., Veritas Netbackup™) to con-
trol reading and writing of data to the tape library 230.

In accordance with a presently preferred embodiment of
the invention, system 100 will allow for the importation of
data surrounding user accounts from the standard network
security structure in place. Users of the system will be
required to login in order to access the system. Preferably,
such login will consist of a User Name and Password. After
three unsuccessful login attempts, the system will lock out
the user account attempting to login. An administrative level
user will then be required to restore a locked out account.
Moreover, an active session should timeout if no activity
with the system is detected for 30 minutes. The system must
log user activity and be capable of reporting user statistics.

Preferably, system 100 should support the use of the XML
markup language. It should also support an extensive array
of file types including graphic (e.g., JPEG, GIF, BMP, etc.),
audio (e.g., WAV, MP3, etc.), video (e.g., QIC, Real, AVI,
MPEG, etc.), and Mixed Media (e.g. SWF, etc.).

Various aspects relating to the use of system 100 and
virtual schooling application 118 will now become more
apparent from the following description of the browser
windows in FIGS. 3-20. It should be readily apparent to
those of ordinary skill in the art that system 100 may be
accessed over the network 104 by any suitable means, such
as by logging on with a user name and password. In a similar
manner, it should also be readily apparent to those of
ordinary skill in the art that such log on step may be
preceded (e.g., in the case where system 100 is accessible
over the Internet, intranets, extranets, or VPNs) by entry of
a Uniform Resource Locator or URL (e.g., www.k12.com).
Those steps being notoriously well known and in need of no
further illustration, it should be understood that the follow-
ing description of FIGS. 3-20 assumes such steps have been
taken.

It should also be noted at this juncture that the functions
of planning and tracking are almost inseparable. This is
especially true in light of the fact that system 100 is adapted
to insist that all pupils in its service can achieve mastery by
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spending enough time and effort on the content. Different
caring adults will want to track and use progress of a pupil
in different ways. Depending on what is going on at home,
they may want to change how they measure progress, and
how they plan for the future. Some caring adults may insist
the calendar is most important, and will modify the instruc-
tional week to finish by a certain date; others are constrained
by their weeks, but not so concerned about when a pupil
finishes. Moreover, caring adults are just as likely to want to
jump immediately to lessons after seeing their progress, or
alter their calendar based on their progress. A more detailed
description of virtual schooling application 118, and more
particularly its content manager 110, curriculum planner
112, instructional sequencer 114, and progress tracker 116,
is set forth below. For simplicity in understanding the
operation of system 100, the detailed description of content
manager 110 will follow immediately after the detailed
descriptions of curriculum planner 112, instructional
sequencer 114, and progress tracker 116.

Curriculum Planner

Pupils, especially virtual charter school pupils, will pref-
erably follow a lesson sequence that is consistent with the
school year and calendar defined by the virtual charter
school. Deviations from the virtual charter school pacing
must have administrative approval. Other pupils may adjust
the lesson pacing and sequence at the caring adult’s discre-
tion. Skipping lessons requires administrative approval for
virtual charter school pupils, while other pupils may skip
lessons at the caring adult’s discretion. However, there
should be an established maximum number of lessons that
can be skipped if the pupil is seeking a certificate.

The caring adults must be able to plan an academic
calendar for progressing through a school year for each of
their pupils. Additionally, the caring adults must be able to
access an overview of the curriculum for all subjects for the
entire year. The curriculum overview must outline the sub-
jects taught and primary concepts being taught.

Virtual charter school pupils must follow the lesson
sequence and schedule set forth by the virtual charter school
as closely as possible. The caring adults of pupils in a virtual
charter school must be able to access an overview of the
yearly, monthly and weekly schedule recommended by
system 100. Non-virtual charter school pupils will be pro-
vided with the same recommended lesson sequence and
schedule as virtual charter school pupils, but they may
change this schedule at the discretion of the caring adult.

The caring adult must be able to view and adjust a
personal calendar that covers the entire school year. The
following variables must be presented as recommendations
on this calendar:

School year start date

School year end date

Holidays and non-teaching days

Teaching days per week

Lessons taught per week

The caring adults must have the flexibility to modify these
variables, and the system can provide optimized recommen-
dations to meet the constraints set. The caring adults of
virtual charter school pupils will have to receive adminis-
trative approval in order to make these changes.

The caring adults must have the ability to design a typical
week. They must be able to specify what subjects they will
teach on each day (e.g., 1 math, 1 science, 1 history on
Monday, 2 Math, 1 language arts on Tuesday, etc.)

At any given time during the school year, the caring adults
must have the ability to determine whether or not they can



US 7,210,938 B2

11

achieve their planned yearly schedule given their start date,
end date, holidays and typical week. The caring adult must
be able to modify their typical week and see what the impact
would be on their ability to achieve their desired end date.
The caring adult must be able to personalize their weekly
schedule by changing the number of teaching hours in the
day or teaching days in the week.

The user (whether caring adult or pupil) must be able to
select and navigate to a particular lesson or assessment. The
user must be able to view a list of all possible lesson choices
and navigate to a specific lesson. Lessons should be view-
able according to their status. Such status indicators com-
prise:

Not yet delivered

Delivered

Skipped

Marked for review

Assessment passed

Assessment failed

The next recommended lesson for a given subject should be
clearly indicated, although the user may select other lessons
if they want to review, or skip lessons.

Lesson, unit, mid-course and placement assessments must
be listed together in a central location so that the user can
easily select and navigate to a specific assessment. The user
must also be able to navigate to a lesson assessment from
within a specific lesson. Assessment should be viewable
according to their status. Such assessment status variables
comprise:

Completed

Not-completed

Passed

Failed

Needs to be completed

The caring adult must have access to information that will
help them prepare for delivering lessons ahead of time. For
example, insofar as yearly planning is concerned, the caring
adults must be able to:

See what supplies are needed for the year

Check off what they have on hand

Make a shopping list

Make a master purchasing list

Make an inventory sheet

Make an education budget

Go to specific lessons to see why, where and when
material is needed.

The caring adults, for monthly planning purposes, also must
be able to:

See what supplies are needed for the month

Make a monthly shopping/library list

Update their master purchasing list

Update their inventory

Check lesson to integrate upcoming events

Insofar as weekly planning is concerned, the caring adults
must be able to:

Preview lessons

Get teaching tips from system 100 or members of the
community for specific subjects

Check related upcoming events and outside resources

Print lesson materials and worksheets ahead of time

The caring adults, for daily planning purposes, also must be
able to:

Preview lessons

Print lesson materials and worksheets ahead of time
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The browser window 300 shown in FIG. 3 comprises a
first browser window illustrating use of the curriculum
planner 112 shown in FIG. 1. Conventionally, it comprises
a document stored in the database 108, which is rendered by
the user interface 106. A caring adult uses this browser
window 300 to help set up a weekly lesson plan that will
keep the caring adult on track. The caring adult merely
selects a start date using the drop down lists 302, an end date
using the drop down lists 304, and the pupil for whom this
lesson plan will be associated from the drop down list 306.
At any point in time, the caring adult may navigate to other
portions of the application 118 by selecting an appropriate
tab 308, 310, 312, or 314. Otherwise, if the caring adult has
finished selecting the data from drop down lists 302, 304,
and 306, the submit button 316 may be selected to navigate
the caring adult to the second step in this planning process.

At that point, a second browser window 400 (FIG. 4) will
appear. Browser window 400 comprises a means to select
planned holidays and expected days off. To indicate such
planned holidays and expected days off, the caring adult
need only select those days with the calendar 402 and a
mouse (not shown). The pupil for whom this lesson plan will
be associated is also selected from the drop down list 404.
If done, the submit button 406 may be selected to navigate
the caring adult to the third step in this planning process. At
any point in time, the caring adult may navigate to other
portions of the application 118 by selecting an appropriate
tab 408, 410, 412, or 414. Also, a back button 416 may be
selected to return to the previous browser window 300.

An alternative to the second browser window 400 shown
in FIG. 4 is shown in FIG. 5. In this case, browser window
500 comprises a plurality of check boxes 502 to check off
the planned holidays, drop down lists 504, 506 for selecting
a start date and an end date, a plurality of other drop down
lists 508 for selecting other expected days off, means 510 for
selecting additional expected days off in excess of the ones
selected by drop down lists 508, and another drop down list
512 for selecting the pupil for whom this lesson plan will be
associated. If done, the submit button 514 may be selected
to navigate the caring adult to the third step in this planning
process, or the process may be cancelled by selecting the
cancel button 516. At any point in time, the caring adult may
navigate to other portions of the application 118 by selecting
an appropriate tab 518, 520, 522, or 524.

FIG. 6 is a third browser window 600 illustrating use of
the curriculum planner 112 shown in FIG. 1. Browser
window 600 appears as a result of the caring adult’s select-
ing either of the submit buttons 406, 514 shown in FIG. 4 or
5. It comprises a plurality of the suggested numbers of
lessons per week 602 and means 604 for entering which of
the suggested lessons will be taught in the coming week. If
done, the submit button 606 may be selected to navigate the
caring adult to the fourth and final step in this planning
process. At any point in time, the caring adult may navigate
to other portions of the application 118 by selecting an
appropriate tab 608, 610, 612, or 614. Also, a back button
616 may be selected to return to the previous browser
window 400 or 500. In the event that the caring adult would
require assistance with this lesson plan, a “view suggested
week” button 618 may be selected to display the pop-up
window 700 shown in FIG. 7.

Once the caring adult has selected the submit button 606
shown in FIG. 6, a fifth browser window 800 will appear as
shown in FIG. 8. Browser window 800 sets forth a final
lesson plan to complete by the end date selected. By clicking
on a day in the calendar area 802, the caring adult can see
the lesson scheduled for that day. If the caring adult has
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multiple children enrolled in the virtual school, the caring
adult can switch to see their individual schedules by using
the drop down selector 804. Clicking on a particular lesson
(e.g., “Lesson 2—Subtraction with single numbers” 806)
will be used to start that lesson. At any point in time, the
caring adult may navigate to other portions of the applica-
tion 118 by selecting an appropriate tab 808, 810, 812, or
814. Also, a back button 816 may be selected to return to the
setup wizard browser window 300. Browser window 800
further comprises a “materials” button 818 to view a list of
materials needed in the ensuing curriculum, a “print” icon
820 which may be used to print a hard copy of the lesson
plan, a scroll bar 822 with which the caring adult may scroll
down the list of lessons for further selection, and a plurality
of announcements 824 which may be individually viewed.
If, for example, the caring adult selected “Lesson 2—Sub-
traction with single numbers” by clicking on the lesson 806
shown in FIG. 8, a sixth browser window 900 will appear as
shown in FIG. 9. Browser window 900 constitutes the final
step in use of curriculum planner 112. It generally comprises
a unit title 902, a field 904 describing the focus of the unit,
and a plurality of objectives 906 of the unit. It also comprises
aplurality of activities 908, and an indication 910 of the total
time to complete such activities 908. Each of the activities
908, in turn, comprises an indication 912 of the time
expected to complete that activity, and a plurality of icons
914, 916, 918, 920, 922, and 924 indicating what type of
activity is involved and who would be expected to partici-
pate in such activity. For example: icon 914 is used to
indicate that the primary emphasis of activity #1 would be
reading; icon 916 is used to indicate that the primary
emphasis of activity #6 would be done on-line; and, icon 918
is used to indicate that the primary emphasis of activity #4
would be done off-line. Similarly, icon 920 is used to
indicate that both caring adult and pupil would be expected
to participate in activity #7; icon 922 is used to indicate that
only the caring adult would be expected to participate in
activity #6; and, icon 924 is used to indicate that only the
pupil would be expected to participate in activity #2.
Browser window 900 further comprises a plurality of
reminders 926, 928, 930, and 932 for the caring adult.
Reminder 926, for example, comprises a plurality of “things
to print”. Each of those things to print is accessible indi-
vidually by way of, for example, a hyperlink. Thereafter,
they may be printed one-by-one, or altogether by pressing
the “print all” button 928. Reminder 930 comprises a
plurality of “things to gather”. Finally, reminder 932 com-
prises a plurality of “things to preview”. Such things to
review may be accessible individually by way of, for
example, a hyperlink. Lastly, the caring adult may start the
lesson by selecting the “start lesson” button 934.
Referring now to FIGS. 10(a) and 10(b), alternative
embodiments of a browser window 1000 are shown by
which attendance may be taken in order to satisfy state/local
requirements. Browser window 1000, as shown in FIG.
10(a), simply comprises a drop down list 1002 with instruc-
tions to fill in the attendance sheet for a particular child.
Where the caring adult is teaching more than one child,
attendance should be filled in for all such children. Blank
means 1004 is presented to fill in the unit of time (e.g.,
number of minutes) spent on each of a plurality of subjects
taught the preceding day. After the caring adult has filled in
the appropriate units of time, a “submit” button 1006 is
selected to enter that time in the system 100.
Alternatively, and referring now more specifically to FIG.
10(b), means 1004 may be conveniently pre-populated by
the system 100 based on the units of time allotted by the
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curriculum planner 112 for the preceding day. The caring
adult may simply highlight the unit of time for any given
subject area, and change that unit of time according to the
actual amount spent during the preceding day. Moreover,
browser 1000 may include input means 1016 by which the
caring adult may provide feedback to the system 100. Both
of the browser windows 1000 shown in FIGS. 10(a) and
10(b) may also suitably include means for the caring adult,
at any point in time, to navigate to other portions of the
application 118 by selecting an appropriate tab 1008, 1010,
1012, or 1014.

Instructional Sequencer

Lesson Assessment—Generally

Within system 100, lessons are preferably organized in a
hierarchy, structured from top to bottom as follows: (a)
grade; (b) subjects; (c) semesters; (d) units; and (e) lessons
and alternate (or “back-up”) lessons. A recommended lesson
sequence is provided for all pupils. During a given grade
year, for each subject a pupil will have a recommended next
lesson or assessment. The rules governing the determination
of this next lesson or assessment are defined immediately
herein below.

The major goals in language arts and mathematics are
mastery of almost all lessons. The major goal in history and
science is significant retention of key lesson objectives over
time. The major goals in art and music are exposure to and
familiarity with lesson content.

Pupils using system 100 will be allowed to miss or skip
some lessons, including the lesson assessments. The caring
adults and pupils will not be prevented from proceeding if
they skip or fail a lesson. However, at the start of each
lesson, system 100 will be used to inform the caring adults
about missing or incomplete lessons and about the number
of lessons that must be completed to earn a certificate. At any
point, the caring adult and pupil can choose to review a
lesson studied previously.

Language Arts, Mathematics, Science, and History

If assessment results have not been reported for one or
more lessons, the caring adult is notified at beginning of a
lesson regarding assessments that need to be completed. The
caring adult then selects from a menu that includes: (a) next
lesson; (b) skip lesson; (c¢) lessons marked for review; (d)
lessons marked as “skipped”; (e) any unit assessment
marked for retake; (f) previously completed lessons; and (g)
future lessons. A warning also appears if too many lessons
have already been skipped and the pupil will not pass the
course unless the number is reduced. System 100 may
provide an option to turn this warning off.

The pupil first takes the lesson with a caring adult. Then,
the pupil completes a lesson assessment. If the caring adult
does not enter assessment results immediately, system 100 is
adapted to give a reminder at the end the day and at the
beginning of the next lesson. If the assessment is off-line, the
caring adult reports the results on-line by indicating which
responses are correct and incorrect. The system 100 then
computes a score (e.g. percent correct). If the assessment is
on-line, the caring adult does not have to enter responses;
system 100 merely computes score.

If the score on a lesson assessment is 80% or higher,
system 100 gives the option to do one of the following: (a)
move to next subject in daily schedule or end the day
(default); (b) continue immediately with the next lesson in
same subject (c) review lesson and retake assessment; (d)
take a back-up lesson and assessment if available; (e) if
available, contact a system teacher by email and ask for help
or (f) review lesson later. If option (f) is chosen, this lesson
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is then added to the menu of lessons marked for review, and
the caring adult will be prompted to choose from first two
options (i.e., options (a) or (b)).

If the score on a lesson assessment is less than 80%,
system 100 gives the option to do one of the following: (a)
review the lesson and retake the assessment (the default if a
back-up lesson is not available); (b) take a back-up lesson
and assessment if available. (the default if available); (c) if
available, contact a system teacher by email and ask for
help; (d) review the lesson later. This lesson will then be
added to the menu of lessons marked for review. They do not
figure in the total of skipped lessons; however, the pupil will
not receive a certificate unless they are either completed
successfully (i.e., 80% or higher), or become allowable
skipped lessons. System 100 will then prompt the caring
adult to choose from the final two options below:

Skip lesson. Add this lesson to menu of skipped lessons.
Skipped lessons are counted against the total of allow-
able skipped lessons and, as above, a warning will
appear when too many lessons are skipped. Prompt the
caring adult to choose from the following two options.

Move to next subject in daily schedule or end the day.

Continue immediately with next lesson in same subject.

If the pupil retakes a lesson or takes an additional lesson,
and scores 80% or higher, system 100 will give the option
to do one of the following: (a) move to the next subject in
the daily schedule or end the day (default); (b) continue
immediately with the next lesson; (c) review the lesson and
retake the assessment (and after retake, prompt the caring
adult to choose from first two options); (d) take a back-up
lesson and assessment if available; (e) if available, contact
a system teacher by email and ask for help; and (f) review
the lesson later (at which point system 100 will add this
lesson to the menu of lessons marked for review, and the
caring adult will be prompted to choose from the first two
options).

If the pupil retakes lesson or takes additional lesson, and
scores less than 80%, system 100 will give the option to do
one of the following: (a) review the lesson and retake
assessment (default if backup lesson not available); (b) take
a back-up lesson and assessment if available (default if
available); (c) if available, contact a system teacher by email
and ask for help; (d) review the lesson later—at which point
system 100 will add this lesson to the menu of lessons
marked for review, and the caring adult will be prompted to
choose one of these options: (i) move to the next subject in
daily schedule or end the day (default); or (ii) continue
immediately with the next lesson; (e) skip the lesson—at
which point system 100 will add this lesson to menu of
skipped lessons, and prompt the caring adult to choose one
of these options: (i) move to the next subject in the daily
schedule or end the day (default); or (ii) continue immedi-
ately with the next lesson. Under option (d) above, these
lessons do not figure in the total of skipped lessons; how-
ever, the pupil will not receive a certificate unless these are
either completed successfully (i.e., 80% or higher), or
become allowable skipped lessons. Under option (e) above,
skipped lessons are counted against the total of allowable
skipped lessons as above, and a warning will appear if too
many lessons have already been skipped. If the pupil takes
same lesson two times without success, system 100 notifies
a system teacher.

Art and Music

If assessment results have not been reported for one or
more lessons, the caring adult is notified at beginning of
lesson about assessments that need to be completed. The
caring adult then selects from a menu that includes: (a) next
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lesson; (b) skip lesson; (c¢) lessons marked for review; (d)
lessons marked as “skipped”; (e) any unit assessment
marked for retake; (f) previously completed lessons; and (g)
future lessons. A warning also appears if too many lessons
have already been skipped and the pupil will not pass the
course unless the number is reduced. Alternatively, an option
may be provided to turn this warning off.

The pupil first takes the lesson with the caring adult. Then,
the pupil completes the lesson assessment. If the caring adult
does not enter the assessment results immediately, system
100 gives a reminder at the end the day and at the beginning
of the next lesson. If the assessment is off-line, the caring
adult then reports the assessment’s results on-line by indi-
cating which responses are incorrect. After that, system 100
computes the score (i.e., percent correct). If the assessment
is on-line, the caring adult does not have to enter response,
and system 100 computes the score.

After the lesson assessment, system 100 gives the caring
adult the option to do one of the following: (a) move to the
next subject in daily schedule or end the day (default); (b)
continue immediately with the next lesson in same subject;
(c) review the lesson and retake the assessment (after which,
system 100 will prompt the caring adult to choose from first
two options); or (d) review the lesson later (at which point,
system 100 adds this lesson to the menu of lessons marked
for review, and the caring adult will be prompted to choose
from first two options).

Unit Assessment

Language Arts and Mathematics

When the pupil reaches a unit boundary, system 100 will
prompt the caring adult to have the pupil take a unit test. It
may permit the pupil to take the first part of the unit test at
the end of the last (i.e., review) lesson in the unit. Alterna-
tively, it may give the caring adult the option to continue
immediately with the second half of unit test, or take it at the
beginning of the next lesson. If the unit test score is 80% or
higher, system 100 will give the caring adult the option to:
(a) move to the next subject in the daily schedule or end the
day (default); (b) continue immediately with the first lesson
of the next unit; (c) review any lessons from the following
list, and then retake the unit test:

Lessons previously marked for review;

Lessons with missed items on unit test;

Backup lessons if available; or

Skipped lessons.

If the unit test score is less than 80%, system 100 will give
the caring adult the option to: (a) review any lessons from
the list below, and then retake unit test (default):

Lessons previously marked for review;

Lessons with missed items on unit test;

Backup lessons if available; or

Skipped lessons.

(b) move to the next subject in the daily schedule or end the
day (default); or (c) continue immediately with the first
lesson of the next unit.

If the pupil retakes the unit test, and scores 80% or higher,
system 100 will give the caring adult the option to do one of
the following: (a) move to the next subject in the daily
schedule or end the day (default); (b) continue immediately
with the next lesson; or (¢) review the lessons and retake the
unit assessment (at which point, system 100 will prompt the
caring adult to choose from the first two options.

If the pupil retakes the unit assessment, and scores less
than 80%, system 100 will give the caring adult the option
to do one of the following: (a) review the lessons and retake
the unit assessment (default if backup lesson not available);
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(b) take back-up lessons and assessment if available (default
if available); (c) if available, contact a system teacher by
email and ask for help; or (d) review the lessons later.
System 100 will add this lesson to the menu of lessons
marked for review. These lessons do not figure in the total
of skipped lessons; however, the pupil will not receive a
certificate unless these are either completed successfully
(i.e., 80% or higher), or become allowable skipped lessons.
Then, system 100 will prompt the caring adult to choose
from first three options. If the pupil takes the unit assessment
two times without success, system 100 notifies a system
teacher, if available.

Science, History, Art (Grade 2), and Music (Grade 2)

When the pupil reaches a unit boundary, system 100 will
prompt the caring adult to have the pupil take a unit
assessment. The caring adult may then choose to have the
pupil take the first part of the unit test at the end of the last
(i.e., review) lesson in that unit. Alternatively, the caring
adult will have the option to continue immediately with the
second half of unit assessment, or take it at the beginning of
the next lesson.

After the unit assessment, system 100 will give the caring
adult the option to: (a) move to the next subject in the daily
schedule or end the day (default); (b) continue immediately
with the first lesson of the next unit; (c) review any lessons
previously taken then retake the unit assessment; or provide
a list of the lessons for possible review, based on item scores
on unit assessment. In the event of a unit assessment retake,
after such unit assessment retake, system 100 will give the
caring adult the option to: (a) move to the next subject in the
daily schedule or end the day (default); (b) continue imme-
diately with the first lesson of the next unit; or (¢) review any
lessons previously taken then retake assessment. A list of
lessons for possible review may be provided, based on item
scores on unit assessment.

Mid-Course Assessment (Grade 2)

Language Arts and Mathematics

When the pupil reaches a mid-course boundary, system
100 will prompt the caring adult to have the pupil take a
mid-course assessment. If the mid-course assessment score
is 80% or higher, system 100 will give the caring adult the
option to: (a) move to the next subject in the daily schedule
or end the day (default); or (b) review any lessons from the
list below, and then retake the mid-course assessment:

Lessons marked for review;

Lessons with missed items on mid-course test;

Backup lessons if available; or

Skipped lessons.

If the mid-course assessment score is less than 80%,
system 100 will give the caring adult the option to: (a)
review any lessons from the list below, and then retake the
mid-course assessment (default):

Lessons previously marked for review;

Lessons with missed items on mid-course test;

Backup lessons if available; or

Skipped lessons.

(b) move to the next subject in the daily schedule or end the
day.

If the pupil retakes the mid-course assessment, and scores
80% or higher, system 100 will give the caring adult the
option to do one of the following: (a) move to the next
subject in the daily schedule or end the day (default); or (b)
review any lessons from the list below, and then retake the
mid-course assessment:

Lessons marked for review;

Lessons with missed items on mid-course test;
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Backup lessons if available; or

Skipped lessons.

If the pupil retakes the mid-course assessment, and scores
less than 80%, system 100 will give the caring adult the
option to: (a) review any lessons from the list below, and
then retake the mid-course assessment (default)

Lessons previously marked for review.

Lessons with missed items on mid-course test.

Backup lessons if available.

Skipped lessons.

(b) move to the next subject in the daily schedule or end the
day.

If the pupil takes mid-course assessment two times with-
out success, system 100 will notify a system teacher, if
available.

Science, History, Art, and Music

When the pupil reaches a mid-course boundary, system
100 will prompt the caring adult to have the pupil take a
mid-course assessment. After that mid-course assessment,
system 100 will give the caring adult the option to: (a) move
to the next subject in the daily schedule or end the day
(default); (b) review any lessons previously taken, and then
retake assessment (in which case system 100 will provide a
list of lessons for possible review, based on item scores on
mid-course assessment); or (¢) after the mid-course assess-
ment retake, move to the next subject in the daily schedule
or end the day.

Every lesson within a subject will have a status at any
given time. The combined status of these lessons will serve
as data inputs into the logic for the instructional sequencer
114. Such status indicators comprise:

Not yet delivered

Delivered

Skipped

Marked for review

Assessment passed

Assessment failed

FIG. 11 is a first browser window 1100 illustrating use of
the instructional sequencer 114 shown in FIG. 1, particularly
with respect to the exemplary lesson shown in FIG. 9. It
generally comprises a field 1102, which describes the par-
ticular activity, and graphical means 1104 for illustrating the
problem presented by the activity. The graphical means 1104
includes iconic means 1106, and corresponding textual
means 1108 for demonstrating the activity. Browser window
1100 further comprises a plurality of hyperlinks 1110, 1112,
1114, 1116, and 1118 to assist the caring adult in carrying out
this particular activity. For example, hyperlink 1110 permits
the caring adult to access teaching help, while hyperlink
1112 accesses student help. Hyperlink 1114 accesses lesson
extensions, while hyperlink 1116 accesses a plurality of
keywords associated with the activity. Finally, hyperlink
1118 permits the caring adult to print out the activity for
offline use. By selecting the forward and backward buttons
1120, the caring adult may access previous or following
pages in the particular activity.

FIG. 12 is a second browser window 1200 illustrating use
of the instructional sequencer 114 shown in FIG. 1, particu-
larly with respect to an assessment of the exemplary lesson
shown in FIG. 9. In this case, it should be assumed that the
caring adult has selected through and to the last page in the
activity. The next logical function (i.e., after the pupil has
completed the activity, whether online or offline) is to assess
the pupil’s performance. Browser window 1200 provides
that means. It generally comprises a field 1202, which
contains the steps 1204, 1206, 1208, and 1210 for assessing
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the pupil’s performance of the activity. Those steps 1204,
1206, 1208, and 1210 provide explicit and easy to under-
stand instructions for the caring adult to assess the pupil’s
performance of the activity. The first step 1204, for example,
directs the caring adult to “Click the link below the page
image on the right side of the screen.” In the event that the
caring adult would follow that direction by clicking on the
page image 1212, the page will open as a PDF file in a
browser window as noted in the second step 1206. The
caring adult is then directed to “select ‘Print’ from the
browser toolbar (not shown), at which point the page image
for “Lesson Extensions” 1214 will print out. Alternatively,
the caring adult may select hyperlink 1216 to open the PDF
file corresponding to page image 1212.

The third step 1208 directs the caring adult to “Give the
printed page to your child.” It also recommends “giving the
child 10 minutes to take the assessment.” The fourth step
1210 then directs the caring adult “Once you have the child’s
answers, click the link in the lower right corner of the screen
[i.e., forward button 1218 as shown in FIG. 12] to proceed
to the Answer Key where you can enter your child’s results.”
In any event, the caring adult is also reminded at field 1220
to “come back to any assessment at any time.”

FIG. 13 is a third browser window 1300 illustrating use of
the instructional sequencer 114 shown in FIG. 1, particularly
with respect to an answer key for the exemplary lesson
shown in FIG. 9. Browser window 1300 generally comprises
a field 1302, which includes a plurality of steps 1304, 1306,
and 1308 for the caring adult to complete the Answer Key.
For example, the first step 1304 directs the caring adult to
“View the answers to the assessment on the right [i.e., in the
area of graphical means 1310 for illustrating the answer
shown in FIG. 13].” The second step 1306 directs the caring
adult to “Check off the correct and incorrect answers in the
column to the right called ‘Score’ [i.e., column 1312 as
shown in FIG. 13].” Column 1312 includes a plurality of
radio buttons to indicate whether the pupil’s answer was
right and wrong, as well as means for accessing “help” from
the system 100 should the caring adult need it. Finally, the
third step 1308 directs the caring adult to “Click the right
arrow in the lower right of the screen [ie., arrow 1314]
‘Enter Score’ to complete the assessment, and to continue on
to the next lesson.”

System 100 will then prompt the caring adult to have the
pupil take a challenge by displaying a fourth browser
window 1400 as shown in FIG. 14. Browser window 1400
illustrates the use of the instructional sequencer 114 shown
in FIG. 1, particularly with respect to the challenge adapted
for use with the exemplary lesson shown in FIG. 9. It
generally comprises a field 1402, which includes instruc-
tions 1404, 1406, 1408, 1410, and 1412 for taking the
challenge. The first instruction 1404 is general in nature, and
notifies the pupil that “Congratulations! You are becoming a
master at math. Take this challenge as an extra activity if you
want to further challenge your skill.” In the event that the
caring adult/pupil chooses to accept the challenge, the
second instruction 1406 directs the caring adult/pupil to
“Click the PDF file on the right hand side of the screen [i.e.,
page image 1414 as shown in FIG. 14].” The next instruction
1408 informs the caring adult/pupil that “The PDF file will
open in a browser window, and you then select ‘print’ from
the tool bar.” Alternatively, the caring adult/pupil may select
hyperlink 1416 to open the PDF file. The fourth instruction
1410 then directs the caring adult to “Give the printout to
your child” and recommends “giving the child 30 minutes to
take the challenge.” Of course, other lengths of time may be
appropriate, and fall within the spirit and scope of the
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present invention, depending on the complexity of the
challenge. The last instruction 1412 directs the caring adult
[i.e., once the pupil has answered the challenge] to “click the
forward arrow in the lower right hand corner of the screen
[i.e., arrow 1418] to proceed to the answer key”, where the
caring adult can enter the pupil’s results for this challenge
engine portion of the instructional sequencer 114. A
reminder 1420 reminds the caring adult that return to any
challenge is possible at any time.

FIG. 15 is a fifth browser window 1400 illustrating use of
the instructional sequencer 114 shown in FIG. 1, particularly
with respect to the exemplary lesson shown in FIG. 9. In the
event that the caring adult selects at any time the “Teacher’s
Notebook™ tab (e.g., that which is shown in FIG. 8), a
pop-up lesson plan 1502 will appear as shown in FIG. 15.

FIGS. 1618 illustrate a presently preferred assessment
means for use with the system 100 according to the present
invention. Referring first to FIG. 16, a generalized flowchart
of an assessment means according to the present invention
is shown. The overall assessment process starts at step 1602
by creating a plurality of assessment items 1604 in the
manner described herein above. The items created at step
1604 are then stored in an item bank 1606 within the
database 108 (FIG. 1). Preferably, such plurality of items are
grouped by subject matter (e.g., a plurality of math items
1608, a plurality of language arts items 1610, a plurality of
science items 1612, a plurality of history items 1614, a
plurality of art items 1616, a plurality of music items 1618,
etc.). The items are assembled at runtime at step 1622, and
delivered to the caring adult/pupil when selected at step
1624.

Referring for the moment to FIG. 17, it can be seen that
the step 1622 of assessment delivery preferably comprises
two distinct segments 1623, 1625. A first segment 1623
causes the test to be displayed on the client 102 (FIG. 1) at
step 1624. If the pupil is older than a predetermined age
(e.g., 6) as determined at step 1626, the pupil himself/herself
answers the test at step 1628 and, when completed, submits
the answered test at step 1630 for return to the assessment
delivery segment 1623. In the event the pupil is younger
than the predetermined age, the caring adult prints the test
out at step 1632, and has the pupil complete the test offline
at step 1634. When the pupil in this case had completed the
test, the caring adult enters the completed test data at step
1636 for return to the assessment delivery segment 1623.
The assessment delivery segment 1623 forwards the entered
data in either case to the assessment scoring segment at step
1625. After the system 100 has scored the data at step 1625,
the results are forwarded to an assessment results means at
step 1638.

Referring again to FIG. 16, those assessment results are
then forwarded at step 1640 as an output to the user (i.e., the
caring adult or pupil). Preferably, the user is then given a
plurality of alternatives as shown in FIG. 18. First, the
results may be merely displayed at step 1642. The system
100 prompts to the user at step 1644 to make a decision with
respect to whether any feedback to the system 100 is desired.
If so, a pop-up window with appropriate data entry fields
will appear at step 1646. If not, the browser window
displaying the results will be closed at step 1648. Assuming
the user wants to provide feedback to the system 100, the
user then will fill out the pop-up window at step 1650. If
satisfied with the feedback provided, the user will then be
prompted by the system 100 to make a decision with respect
to whether he/she wants to send the information at step
1652. If so, the user manually inputs that feedback to the
system 100 (e.g., by clicking a “submit” button [not shown])
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at step 1654. If not, the browser window displaying the
results will be closed at step 1648. If the user wishes to see
a project report, the user will select the teacher’s notebook
at step 1654. Otherwise, the browser window displaying the
results will be closed at step 1648.

Referring again to FIG. 16, it can be seen that the system
100 also outputs the assessment results to other portions at
step 1658. The instructional sequencer 114, for example,
receives the assessment results at step 1660. The instruc-
tional sequencer 114 may use these results, for example, to
determine the appropriate next steps. It should be under-
stood at this juncture, however, that the results input to the
instructional sequencer 114 from back-up assessments 1200
will count towards an assessment of the pupil’s progress,
while those from the challenges 1400 will not. The assess-
ment results are also preferably output to an evaluation
means at step 1662, and an academic reporting means at step
1664. Such evaluation means may be used to evaluate
specific assessment items at step 1666, or lessons at step
1668. Administrators of the system 100 may, thus, utilize the
assessment results to determine whether the assessments or
lessons themselves need be changed or not.

Diagnostic and Prescriptive Curriculum Assessment

In addition to making placement assessments, lesson
assessments, unit assessments, and mid-course assessments,
system 100 may be used for the purposes of making diag-
nostic and prescriptive curriculum assessments. Some
testers and educators have argued that many important uses
of tests should not depend on norm groups (i.e., “norm
referenced”), but on whether pupils have mastered specific
instructional goals (i.e., “criterion referenced”). They reason
that telling a pupil’s position in such a norm group does not
reveal whether the pupil can, in fact, follow written instruc-
tions, for example, or subtract two-digit numbers. Instead,
they believe that, for decision making by teachers and
others, testing should often be criterion referenced and not
norm referenced. The differences between these two testing
philosophies, however, were often exaggerated, and both
kinds of test can serve either function.

In the 1960°s and ’70s, the criterion referenced view
became fashionable and was the rationale of the National
Assessment of Hducational Progress (NAEP). Congress
founded the NAEP in 1964 to determine what Americans at
ages 9, 13, 17, and 2635 know and can do. It was designed
to measure the knowledge, skills, and attitudes of young
Americans at key points in their education and to measure
changes in their education attainments. At that time, the
learning areas selected for assessment were: art, career and
occupational development, citizenship, literature, math-
ematics, music, reading, science, social studies, and writing.
The assessment of each area was based on the goals estab-
lished for it by scholars, educators, and concerned layper-
sons.

The support for criterion referenced measurement origi-
nated in large part from the emphasis on behavioral objec-
tives, the sequencing and individualization of instruction,
the development of programmed materials, the learning
theory that suggests that almost anybody can learn almost
anything if given enough time, the increased interested in
certification, and the belief that norm referencing promotes
unhealthy competition and is injurious to low-scoring
pupils’ self-concepts.

The principal uses of criterion referenced measurement
have been in mastery tests within the classroom; for mini-
mum competency tests, for example, high school gradua-
tion; and for licensure tests. A mastery test is a particular
type of criterion reference test. Mastery, as the word is
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typically used, connotes an either/or situation. The person
has either achieved the objective(s) satisfactorily or has not.
Criterion referenced testing in general could also measure
degrees of performance. Mastery tests are used in programs
of individualized instruction, such as the Individually Pre-
scribed Instruction (IPI) program or the mastery learning
model. These programs are composed of units or modules,
usually considered hierarchical, each based on one or more
instructional objective. Each individual is required to work
on the unit until he or she has achieved a specific minimum
level of achievement. At that point, he or she is considered
to have mastered the unit.

In such programs, instructional decisions about a pupil are
not dependent on how his or her performance compares to
others. If he or she has performed adequately on the objec-
tives, the decision is to move on to the next unit of study. If
he or she has not, then he or she is usually required to
restudy the material covered by the test until he or she
performs adequately and, thus, masters the material. Mas-
tery testing requires the tester to set a cut-off score. This
should be done with the benefit of a careful rationale and
procedure for choosing that cut-off score, since no useful
information can be obtained regarding degree of proficiency
above or below the cut-off score.

A related use of criterion referenced testing is minimum
competency testing. Minimum competency testing is one
area where cut-off scores are set, and degrees of perfor-
mance above the cut-off are not considered in making
promotion, graduation, or certification decisions. Licensure
tests for teachers, for example, are considered criterion
referenced. The purpose of a licensure test is to ensure that
the public health, safety, and welfare will be protected. Thus,
licensure tests are to help determine whether individuals
have minimal competence to practice their profession. A
cut-off score must, therefore, be established.

Employing the individually prescribed instruction or mas-
tery model of learning, minimum competency testing and
licensure are not the only uses for criterion referenced
measures. One may also use such measures to help evaluate
instructional programs. In order to determine whether spe-
cific instructional treatments or procedures have been suc-
cessful, it is necessary to have data about the outcomes on
the specific objectives the program was designed to teach. A
measure comparing pupils to each other may not present
data as effectively as a measure comparing each pupil’s
performance to the objective. Criterion referenced measure-
ments also offer certain benefits for instructional decision
making within the classroom. The diagnosis of specific
difficulties accompanied by a prescription of certain instruc-
tional treatments is necessary in instruction whether or not
the teacher uses a mastery approach to learning. Because
criterion referenced tests are often narrower in scope, there
may be enough items on a given objective to make infer-
ences about an individual’s general performance on that
objective. This cannot typically be done on a traditional
norm referenced test because there are too few items on any
specific objective.

Research has indicated that commercially-published
CRTs are often: (1) objectives referenced rather than domain
referenced, which means that the performance on any objec-
tive cannot be generalized to all the other items in that
domain; (2) lacking in content validity because conventional
item statistics are used to select test items, which invariably
results in the very easy and very hard items being elimi-
nated; (3) lacking with respect to acceptable reliability; in
many instances, the standard error of measurement is not
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reported; and (4) of such poor psychometric quality that care
should be taken in their use and interpretation.

In order to avoid such pitfalls, the assessment means used
in the system 100 of the present invention preferably com-
prises an expert system and a CRT coupled together to
provide a diagnostic and prescriptive curriculum assess-
ment. Such diagnostic and prescriptive curriculum assess-
ment may be taken at any time. However, the method of
administering such an assessment according to a presently
preferred embodiment of the invention is as follows: (1)
assembling the CRT from the plurality of items stored in the
item bank 1606 (FIG. 16) within database 108 (FIG. 1).
Preferably, such plurality of items are grouped by subject
matter (e.g., a plurality of math items 1608, a plurality of
language arts items 1610, a plurality of science items 1612,
a plurality of history items 1614, a plurality of art items
1616, a plurality of music items 1618, etc.). The items are
assembled at runtime and delivered to the to the caring
adult/pupil when selected. In a manner similar to the steps
shown in FIGS. 16-18, the diagnostic and prescriptive
curriculum assessment is then taken, submitted, and scored.
Gaps in the pupil’s mastery of individual lessons, units, or
subjects are then identified by the expert system. Having
identified such gaps, system 100 is, thus, enabled to drop out
units in subjects which the pupil has mastered, and use that
time more efficiently to fill in the gaps identified by the CRT
with additional lessons.

Progress Tracker

The caring adults and teachers must be able to view
information about the progress of a pupil relative to a variety
of benchmarks. For example, the caring adults and teachers
must be able to view the following for a unit:

How far the pupil has progressed through all of the
lessons in a unit

The status of each lesson in a unit

The lesson assessment scores for each lesson in a unit

The number of passed, failed and incomplete assessments
in a unit

The assessment score for a particular unit

Whether or not a unit assessment has been completed

The caring adults and teachers must also be able to view the
following for a semester:

How far the pupil has progressed through all of the units
in a semester

The unit assessment scores for each unit in a semester

The number of passed, failed and incomplete unit assess-
ments in a semester

The assessment score for a particular semester.

Whether or not a mid-course assessment has been com-
pleted

Likewise, the caring adults and teachers must be able to
view the following for a subject for a given grade:

How far the pupil has progressed through all of the units
in a subject

The unit assessment scores for each unit in a subject

The number of passed, failed and incomplete unit assess-
ments in a subject

The assessment scores for unit and mid-course assess-
ments in a subject

Whether or not unit and mid-course assessments have
been completed

The caring adults and teachers must be able to view the
following for a pupil for a given grade:

How far the pupil has progressed through all of the units
in each subject
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The mid-course and internal proctored assessment scores
for each subject in a grade

Whether or not the mid-course and internal proctored
assessments have been taken for each subject

Furthermore, the caring adults and teachers must be able to
view the following for a pupil:

Progress against state standards for age, grade level and
mastery by subject

Progress against national standards for age, grade level
and mastery by subject

FIG. 19 is a first browser window 1900 illustrating use of
the progress tracker 116 shown in FIG. 1. It generally
comprises a bar chart 1902 rendition illustrating the progress
made on each of a plurality of subject areas 1904, 1906,
1908, 1910, 1912, 1914, and 1916. For example, bar 1904
corresponding to “Art” indicates that the subject is 25%
completed. Bar 1906 corresponding to “History” indicates
that the subject is 50% completed. Likewise, bar 1908
corresponding to “Language Arts” indicates that the subject
is 40% completed. Bar 1910 corresponding to ‘“Math”
indicates that the subject is 70% completed. Likewise, bar
1912 corresponding to “Music” indicates that the subject is
50% completed. Bar 1914 corresponding to “Phonics” indi-
cates that the subject is 60% completed. Finally, bar 1916
corresponding to “Science” indicates that the subject is 70%
completed.

Browser window 1900 further comprises a drop down list
1918 to facilitate the caring adult’s selection of a particular
pupil, and another drop down list 1920 to facilitate the
caring adult’s selection of whether browser window 1900
will display “all subjects” or selected ones of the plurality of
subjects. It also comprises a means 1922 to print the bar
chart 1902 representing the progress made by the selected
pupil, and a scroll bar 1924 to enable scrolling down to other
subjects included in the curriculum. At any point in time, the
caring adult may navigate to other portions of the applica-
tion 118 by selecting an appropriate tab 1926, 1928, 1930,
or 1932.

FIG. 20 is a second browser window 2000 illustrating use
of the progress tracker 120 shown in FIG. 1, particularly
with respect to an exemplary unit. The exemplary unit
shown in FIG. 20 may be reached, for example, by selecting
a particular one of the bars 1904, 1906, 1908, 1910, 1912,
1914, and 1920 shown in FIG. 19. Browser window 2000
results from the selection of bar 1904 for the “Arts”. As a
result, a field 2002 illustrates a list of a plurality of units
(e.g., unit #1 2004, entitled “Shapes and Curves”), with a
first column 2006 showing the status of the lesson and a
second column 2008 showing the date corresponding to such
status. It also comprises a means 2010 to print the specific
status 2002 representing the progress made by the selected
pupil, a scroll bar 2012 to enable scrolling down to other
subjects included in the curriculum, and a means 2014 to
request feedback relating to the requirements for a certificate
under the system 100 according to the present invention. At
any point in time, the caring adult may navigate to other
portions of the application 118 by selecting an appropriate
tab 2020, 2018, 2024, or 2022.

FIG. 21 is a third browser window 2100 illustrating use of
the progress tracker 116 shown in FIG. 1, particularly with
respect to the requirements for a certificate to be issued as a
result of a pupil’s use of system 100. Browser window 2100
is virtually identical to browser window 1600. It includes,
however, a pop up window 2102 comprising a list of
subjects 2104, a first list 2106 of the number of lessons that
can be skipped for each of those subjects, a second list 2108
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of the number of lessons that have been skipped for each of
those subjects, a third list 2110 of the percentage needed for
lesson mastery for each of those subjects, and a fourth list
2112 of the current mastery percentage for each of those
subjects.

FIG. 22 is a fourth browser window 2200 illustrating use
of the instructional sequencer 114 shown in FIG. 1, particu-
larly with respect to assessments skipped during a pupil’s
use of system 100. For example, FIG. 20 indicates that
“Lesson 2: Shapes” had been skipped. If the caring adult
selected that row in the browser window 2000 shown in FIG.
20, a browser window like browser window 2200 would
have appeared. Browser window 2200 generally comprises
a list 2202 of the assessments skipped. The caring adult
could select which pupil such list 2202 would be applicable
by selecting the drop down list 2204 shown in FIG. 22. A list
of those assessments “marked for return”, or those that have
been “completed”, could also be selected by the caring adult
by selecting buttons 2206 or 2208, respectively. The list of
“assessments skipped”, in any case, generally comprise a
first column 2210 indicating the particular assessments
skipped, a second column 2212 indicating the date on which
such assessments had been skipped, and a third column 2214
indicating the subject in which such assessments had been
skipped. Browser window 2200 also comprises means 2216
for printing the list 2202 of assessments skipped, and a scroll
bar 2222 for use in scrolling down such list 2202. At any
point in time, the caring adult may navigate to other portions
of the application 122 by selecting an appropriate tab 2220,
2222, 2224, or 2226.

FIG. 23 is a fifth browser window 2300 illustrating use of
the instructional sequencer 114 shown in FIG. 1, particularly
with respect to assessments completed during a pupil’s use
of system 100. For example, FIG. 20 indicates that “Lesson
7: Texture” assessment had been done. If the caring adult
selected that row in the browser window 2000 shown in FIG.
20, a browser window like browser window 2300 would
have appeared. Browser window 2300 generally comprises
a list 2302 of the assessments completed. The caring adult
could select which pupil such list 2302 would be applicable
by selecting the drop down list 2304 shown in FIG. 23. A list
of those assessments “skipped”, or those that have been
“marked for return”, could also be selected by the caring
adult by selecting buttons 2306 or 2308, respectively. The
list of “assessments completed”, in any case, generally
comprise a first column 2310 indicating the particular
assessments completed, a second column 2312 indicating
the date on which such assessments had been completed, a
third column 2314 indicating the subject in which such
assessments had been completed, and a fourth column 2316
indicating the score achieved by the pupil. Browser window
2300 also comprises means 2318 for printing the list 2302 of
assessments skipped, and a scroll bar 2320 for use in
scrolling down such list 2302. At any point in time, the
caring adult may navigate to other portions of the applica-
tion 118 by selecting an appropriate tab 2322, 2324, 2326,
or 2328.

FIG. 24 is another browser window 2400 illustrating use
of the curriculum planner 112 shown in FIG. 1, particularly
with respect to an overview of the curriculum planned by a
caring adult using system 100. It is selected in a similar
manner by the caring adult, merely by selecting the “Teach-
er’s Notebook™ tab at any available browser window. It is
comprised generally of a list 2402 of subjects 2404 having
summaries 2406 of the individual units covered by the
system 100. The caring adult could select which pupil such
list 2402 would be applicable to by selecting the drop down
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list 2408 shown in FIG. 24, or determine which subjects
2404 would be displayed by selecting the drop down list
2410. Browser window 2400 also comprises means 2412 for
printing the list 2402 of assessments skipped, and a scroll
bar 2414 for use in scrolling down such list 2402. At any
point in time, the caring adult may navigate to other portions
of the application 118 by selecting an appropriate tab 2416,
2418, 2420, or 2422.

Content Manager

Referring now to FIG. 25, further details regarding the
types of data stored in the database 108, particularly those
types used in association with the content manager 110, will
now be described. Content manager 110 preferably supports
at least three types of objects 2508, 2510, and 2512. Content
objects 2508 constitute the logical collections of content
fields within the system 100. User objects 2510 define a user
in the system 100. Role objects 2512 constitute the logical
assemblies of possible tasks within the system 100 based on
job functions. Additionally, role objects 2512 constitute the
central focus of a security model for the system 100. Content
objects 2508 and user objects 2510, as a result, will be
assigned to a particular role. Role objects 2512 within the
organization shall be the most stable object type. In such a
manner, by using the role object 2512 as a pivot, changes in
content objects 2508 and user objects 2510 can easily be
accommodated.

Database 108 also stores corresponding classes 2502,
2504, and 2506. Content classes 2502 generally comprise
templates or blueprints for their corresponding content
objects 2508. They define the data encapsulated inside the
content objects 2508 and how such objects 2508 will behave
and communicate with other objects. In a similar manner,
user classes 2504 and role classes 2506 generally comprise
templates or blueprints for their respective user objects 2510
and role objects 2512. Therefore, each of the objects 2508,
2510, and 2512 is an instance (i.e., a run-time version) of a
corresponding class 2502, 2504, and 2506. Objects managed
by system 100 must be unique in nature, and the system 100
is adapted to allow for the management of different object
groups.

System 100 supports a template library 2514, which will
be used by users in order to input information within the
system. It includes a method to graphically select templates
that will be used by the user. These templates will dictate the
output format of the system. Based on the template selected,
system 100 will prompt the user for the information neces-
sary to populate the template. Required fields on the temple
will be distinguished from optional fields so that the user can
easily discern field requirements.

Referring now to FIGS. 26(a) through 26(m), templates
for use in creating the classes 2502, 2504, and 2506, and the
objects 2508, 2510, and 2512 according to the present
invention will now be described. Template library 2514, as
will be seen from FIG. 26(a), generally comprises a plurality
of templates 2602, 2604, 2606, 2608, 2610, and 2612.

Unit opener template 2602 further comprises a plurality of
fields 2614. Such fields include, for example, a template
number field, a unit title field, a unit focus field, a unit
objectives field, a unit text field, a background information
field, a lab safety field, a unit assessment field, a design specs
field, and a development notes field. The template number
field is a hidden field, which is used to identify text and
media layout. The unit title field is created from unit data
unless otherwise specified below, and preferably contains a
maximum of 60 characters. The unit focus field introduces
and relates the new concepts to the overall study of the
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subject, and includes background information written in
paragraph form. It may reference a particular pupil’s name
(e.g., “Anna.”), and preferably comprises a maximum of 360
characters.

The unit objectives field within the unit opener template
2602 is directed to the overall conceptual objectives taught
in the lessons contained in a unit. It should include from
1-12 items, and preferably comprises a maximum of 2400
characters in total. Items are preferably separated with hard
returns. The objectives described must be measurable, inde-
pendent learning tasks, should begin with a verb (e.g.,
Identify . . . Read . . . Demonstrate . . . ), and end without
periods. Lesson objectives that are not measurable should
not be addressed in the unit objectives field, but instead in
the unit focus field as described in greater detail herein
below.

The unit text field contains additional information for the
caring adult, to be used as needed. Preferably, it comprises
a maximum of 400 characters. The background information
field should set forth informative text, which provides the
caring adult with a background and explanation of the unit
concepts. Preferably, 15-20 subtopics will be identified with
bullet points. Subtopics may be titled and written in para-
graph form. A link from each lesson should be provided to
the appropriate subtopics in this list. Preferably, it comprises
a maximum of 4500 characters. The lab safety field com-
prises a paragraph detailing lab safety precautions and
procedures. There may be more than one lab safety precau-
tion per unit, each of which is separated by a bullet point.
Each safety precaution should be titled and the text written
in paragraph form.

The following fields within the unit opener template 2602
may be hidden from the user. For example, the unit assess-
ment field comprises an appropriate compilation of the unit
assessment exercises created with each lesson. Each of those
exercises is chosen to create an assessment representative of
the concepts taught in the unit. The design specs field
comprises information directly related to the creation of this
item. Notes, as needed, may be used to describe the rela-
tionship between texts and accompanying media. All file
names of the described media (when complete media files
are available) should be listed. Finally, the development
notes field comprises information for future revisions/exten-
sions of an item.

Referring now to FIGS. 26(b), 26(c), and 26(d), the fields
2616, 2618, and 2620 contained within the lesson opener
template 2604 will now be described. Lesson opener tem-
plate 2604, on a first page thereof as shown in FIG. 26(5),
comprises a template number field, a development time and
date field, a version number field, an author/developer/
designer field, a lesson number field, a lesson type field, a
lesson title field, a lesson time field, and a lesson focus field.
The template number field, like its counterpart in the unit
opener template 2602, is a hidden field, which is used to
identify text and media layout. Also hidden is the develop-
ment time and date field, which includes data identifying the
date and time of the last revision. It sets forth the current
version of an item, and should begin with the number “01”
and increase by 1 each time a lesson is submitted. It, too, is
hidden. The author/developer/designer field comprises data
sufficient to identify the name of the particular author/
developer/designer who created the lesson and the company
with which that person is employed. It may be hidden.

The lesson number field also is a hidden field, which is
used to identify specific screens for customer service pro-
cedures. It designates the number of a lesson in accordance
with selected naming conventions. The lesson type field
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describes a unique lesson path, subject matter, and/or
approach to instruction, and is identified in lesson content.
The lesson title field is inserted from lesson content (insert
“part 1” or “part 2” for two-part lessons), and preferably
comprises a maximum of 60 characters. The lesson time
field comprises an estimate of the time to complete all
activities in a given lesson. That time should equal the time
listed in the “time requirements by curricular” area. It should
not include time necessary for optional, alternative, or
“beyond the lesson™ activities. Furthermore, it should be
listed as a number with no accompanying text. The lesson
focus field comprises a brief description of the central
concept(s) of the lesson and the context within the overall
course of study. Preferably, it should be written with an
active voice. It may reference a particular pupil’s name (e.g.,
“Anna.”), and preferably comprises a maximum of 360
characters in paragraph form.

As shown in FIG. 26(c), a second page of the lesson
opener template 2604 generally comprises a plurality of
fields 2618. Such fields 2618 include a lesson objectives
field, a lesson notes field, a lesson notes links field, a
keywords field, a keyword definitions field, a keyword
media files field, a pronunciation guide words field, and a
pronunciation guide words respellings field.

The lesson objectives field preferably comprises 1 to 5
measurable, independent learning tasks. The objectives
described must be measurable, independent learning tasks,
should begin with a verb (e.g., Identify . . . Read . . .
Demonstrate . . . ), may end without periods, and preferably
comprise a maximum of 1000 characters in total. The lesson
notes field generally comprises information regarding
advanced preparation and continuing projects. It should
include a lesson title and the materials to gather for carry-
over activities. Preferably, the lesson notes field comprises a
layered field, with a maximum of 500 characters. The lesson
notes links, keywords, and keyword definitions fields also
preferably comprise layered fields. In the lesson notes links
field, URLs listed in lesson notes, with a maximum of 5
items.

The keywords field comprises words that capture the
concepts being taught in the lesson (e.g., concept words,
people, places), important words that the caring adult will
use when explaining the concept of the lesson, words
intrinsic to lesson concept and teaching of the lesson, and
words that might appear in multiple lessons. Difficult to
pronounce words should be repeated in the pronunciation
guide words field as noted below. Preferably, words should
be lowercase unless the word is a proper noun, a maximum
of 10 items and maximum of 50 characters per item should
be maintained. The keyword definitions field comprises, for
each word, an adult-appropriate definition written at the
sixth-grade level along with a pupil-appropriate example.
Visual examples should also be provided whenever possible.
Preferably, the keyword definitions field comprises a maxi-
mum of 265 characters per item.

The keyword media files field comprises media file names
of visual examples accompanying keywords. It is preferably
a hidden field. Also a layered field is the pronunciation guide
words field. It provides a list of difficult-to-pronounce words
that will be read aloud (e.g., people, places, concept words).
When names are included, both first and last names should
be pronounced. Words should be lowercase unless the word
is a proper noun. Preferably, a maximum of 10 items will be
entered, with a maximum of 50 characters per pronunciation
word. Likewise also a layered field in the pronunciation
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guide words respellings field. It comprises a phonetic
respelling (not diacritical) for each pronunciation guide
word.

As shown in FIG. 26(d), a third page of the lesson opener
template 2604 generally comprises a plurality of fields 2620.
Such fields 2620 include a pronunciation audio files field, a
book synopsis field, a synopsis of today’s reading field, a
resources field, a resources links/media files field, a new
words field, a lab safety field, and a development notes field.

The pronunciation audio files field comprises a hidden
field, which describes media file names for the audio clips
that accompany pronunciation guide words. It follows the
naming conventions outlined herein. The book synopsis
field comprises a brief summary of read aloud books and
guided reading books, and generally not textbooks or work-
books. It should be included on each lesson where a book is
used, and preferably comprises a maximum of 400 charac-
ters. The synopsis of today’s reading field generally com-
prises a brief summary of read aloud or guided reading book
excerpts used in the lesson. Like the book synopsis field, it
applies to read aloud and guided reading books only, not
textbooks or workbooks, and preferably comprises a maxi-
mum of 400 characters. The resources field is a layered field,
which comprises a description of links, books, games, and
printable materials supplemental to the lesson objectives.
Resources are listed to meet potential needs of the caring
adult and pupil (e.g., Anna enjoyed learning about Australia
so much that the caring adult wants to extend the time spent
on this topic by reading more stories or related sites).

Rounding out this third page of the lesson opener template
2604 are four hidden fields. The resources links/media files
field comprises file names of media resources, which gen-
erally follow naming conventions outlined herein. The new
words field comprises 1-10 unfamiliar words from the
reading selection introduced in the get ready portion of the
lesson. The lab safety field comprises a paragraph detailing
lab safety precautions and procedures relevant to the lesson.
Finally, the development notes field comprises information
for future revisions/extensions of the lesson.

Referring now to FIGS. 26(e), 26(f), 26(g), 26(%), and
26(i), the fields 2622, 2624, 2626, 2628, and 2630 contained
within the activities template 2606 will now be described.
Activities templates 2606 are used for teaching, practice,
and challenge sections. On a first page thereof as shown in
FIG. 26(e), they generally comprise an activity type field, an
activity modal field, an activity guidance field, an activity
delivery field, an activity carryover field, a template type
field, a template number field, an activity order field, an
activity number field, an activity time field, and an activity
time field.

The activity type field comprises the instructional focus of
the activity. The activity modal field generally comprises the
modality by which a lesson is taught. Activity modals should
be identified as one or more of the following: (a) verbal (i.e.,
information is conveyed through words that the pupil reads
or discusses with the caring adult); (b) visual (i.e., where
information is presented visually and organized spatially,
typical formats including artworks, illustrations, maps, and
pictures); (c) auditory (i.e., information is received aurally,
as when the caring adult reads to the pupil); (d) active (i.e.,
where the pupil experiences the lesson topic through physi-
cal movement or physical interaction with the subject mat-
ter, such as for example, the use of manipulatives in math);
and (e) musical (i.e., the pupil experiences the lesson topic
through songs, patterns, rhythms, instruments or musical
expression).
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The activity guidance field identifies the type of attention
needed during an activity by the adult. Generally, activity
guidance should be identified as the caring adult only, the
caring adult with pupil, or pupil only. The activity delivery
field identifies the main delivery method of an activity.
Generally, this delivery mode should be identified as com-
puter, hands-on, printout, book, CD, or video. In that case,
the video delivery mode preferably should only be used with
beyond the lesson activities. The activity carryover field
identifies the following types of materials used. For
example, a project or material prepared during the activity
will be completed or used in a future lesson activity, or the
caring adult will continue a project or use a material pre-
pared during a previous lesson activity. It should be checked
as needed. Activity carryover preferably can only occur
within a unit (i.e., carryover may not span multiple units). It
should also be used to note that materials carryover occur-
ring between lessons in the lesson notes field of each
applicable lesson.

The template type field identifies sub-activities requiring
a unique template. The template number field identifies text
and media layout template. It determines appropriate tem-
plate from master and media templates. Preferably, a master
template number should be listed followed by media tem-
plate number. Media position should be indicated by scan-
ning the master template from left to right and top to bottom,
as though reading a book; inserting two characters for each
box (using, for example, a “xx” to indicate blank fields); and
inserting a media template number in the proper sequence
(e.g., 26ee_xx12). It is preferably a hidden field.

The activity order field should identify the presentation
order of the activity within a lesson, and begin with 01 for
the first activity in the sequence. For activities occupying
multiple screens, subsequent screens should be numbered
with an activity order number +a, b, c, etc. (e.g., 0la, 01b,
Olc indicates three screens of the first activity presented). A
lesson may contain 2 to 3 activity choice options, and the
activity order number +_ 1, 2, 3 should be used to
distinguish among the options. Following this convention,
activity choices presented as the fourth activity within a
lesson would be labeled 04_1, 04_2, and 04_ 3. These
guidelines should be continually followed for activities
occupying multiple screens. For example, one multi-screen
activity choice activity would be indicated as follows:
04a_1, 04b_1, and so on. The activity order field is
preferably a hidden field.

The activity number field follows naming conventions
described herein (e.g., 02mthO1_02m_02a). It is also a
hidden field. The activity title field comprises a 1 to 10 word
representing the activity. Preferably, the maximum number
of characters per title is 50. The activity time comprises an
estimated time to complete activity. It should be listed as a
two-digit number with no accompanying text (e.g., 05, 10,
15, etc.). Time should be listed in S-minute increments.

As shown in FIG. 26(f), a second page of the activities
template 2606 generally comprises a plurality of fields 2624.
Such fields 2624 include a things to print field, a things to
print media files field, an optional things to print field, and
optional things to print number field, an optional things to
print media files field, a things to gather field, and a things
to gather description field.

The things to print field describes the materials needed to
print to complete the activity. It preferably comprises a
maximum of 5 items, with the maximum characters for each
item generally comprising 50. The things to print number
field provides print quantity of each item listed under things
to print. It is a quantity stated as a numeral, and comprises
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a maximum of 2 characters for each item. The things to print
media files field describes the file names of print media.
Preferably, it is a hidden field. The optional things to print
field describes the materials needed to print to complete
optional activity components (i.e., alternate activity, exten-
sion, and beyond the lesson). It preferably comprises a
maximum of 5 items, with a maximum of 50 characters for
each item. The optional things to print number field provides
print quantity of each item listed under optional things to
print. It is a quantity stated as a numeral, and generally
comprises a maximum of 2 characters for each item. The
optional things to print media files field describes the file
names of print media, follow naming conventions outlined
herein, and is preferably a hidden field. The things to gather
field describes the materials needed to complete the main
activity procedure. Items must match materials list and
notation convention. New items must be approved prior to
use in a lesson. Preferably, it comprises a maximum of
10-25 items, with most lessons averaging about 5-10 items.
The things to gather description field provides a description
(e.g., color and number) of each item. Items should be listed
in bullet format, lowercase, and not followed by a period.
Commas should be used to separate descriptors. Quantities
may be stated as a single numeral, a range (e.g. 3-5), or as
text (e.g., “a few,” “several,” etc.). Preferably, it comprises
a maximum of 25 characters for each item.

As shown in FIG. 26(g), a third page of the activities
template 2606 generally comprises a plurality of fields 2626.
Such fields 2626 include an optional things to gather field,
an optional things to gather description field, a things to
preview field, a things to preview media files field, a
procedure (activity text) field, a procedure media files field,
and an answers field. The optional things to gather field
describes the materials needed to complete the optional
activity components (i.e., alternate activity, extension, and
beyond the lesson). New items must be approved prior to use
in a lesson. It should comprise a maximum of 10-25 items,
with most lessons averaging about 5-10. The optional things
to gather description field provides description (e.g., color
and number) of each optional things to gather item. Commas
should be used to separate descriptors. Quantities may be
stated as a single numeral, a range (e.g., 3-5), or as text (e.g.,
“a few,” “several,” etc.) Preferably, it comprises a maximum
of 25 characters for each item.

The things to preview field describes the materials the
caring adult should preview for the activity (e.g., books,
embedded videos and on-line activities). It should comprise
a maximum of 7 items, with a maximum of 50 characters per
item. Preferably, it is a hidden field and may be a null field.
The things to preview media files field describes the media
file names accompanying the things to preview items. It, too,
preferably is a hidden field and may be a null field. The
procedure (activity text) field provides clear directions
addressed to the caring adult. It may be used to refine content
wording as needed. Direct questions should be referenced to
the pupil (e.g., “Anna”) with bracketed numbers after the
question mark (e.g., [1], [2], [3]). For single activities too
lengthy to be displayed on a non-scrolling screen or for
activities that will be enhanced by multi-screen presentation,
logical, instructionally sound, and aesthetically pleasing
breaks should be identified in procedure text and associated
media. One should also be cognizant of continuity between
identified breaks and the layout template selection. Media
file names should not be listed in the procedure text.
Preferably, a single blank line separates paragraphs.

The procedure media files field describes the media file
names accompanying the procedure text. It is preferably a
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hidden field. Finally, the answers field provides solutions to
questions posed within an activity. Questions with multiple
answers should have all possible answers or a representative
sample provided. Answers should not be provided for rhe-
torical questions with obvious answers. For questions that
require an “opinion-type” response, one may list the answer,
“any reasonable answer is acceptable.” Answers to questions
located within procedure text are preferably referenced with
bracketed numbers (e.g., [1], [2], [3]). An answer should be
lowercase and not followed by a period, unless it is a
complete sentence. Bracketed numbers linking questions to
answers should be consecutive throughout an activity, even
when an activity is displayed on multiple screens. Prefer-
ably, it should comprise a maximum total of 320 characters,
including bracketed numbers. It is a layered field.

As shown in FIG. 26(%), a fourth page of the activities
template 2606 generally comprises a plurality of fields 2628.
Such fields 2628 include a teacher tip field, a teacher tip
media files field, a pupil help field, a pupil help media files
field, an extension field, an extension media files field, an
alternate activity field, and an alternate activity media files
field. The teacher tip field generally comprises a comparable
approach to teaching the skill or concept. It may include
visuals to support teaching. It may also include specific
additional guidance that will assist a the caring adult in
understanding the teaching of this activity. Preferably, it
comprises a maximum of 300 characters, and is a layered
field. The teacher tip media files field describes the media
file name(s) accompanying the teacher tip. It is preferably a
hidden field. The pupil help field comprises specific tasks to
help pupil overcome predictable roadblocks in a concept due
to learning style, difficult material, etc. These entries should
always begin with, for example, “If Anna is having diffi-
culty, . . . 7. Preferably, it comprises a maximum of 300
characters and is a layered field.

The pupil help media files field describes the media file
name(s) accompanying the pupil help. It is preferably a
hidden field. The extension field comprises a brief note on
how to take this activity a step further to reinforce a concept
or objective or to provide an opportunity for additional
practice. It should be included only when appropriate.
Preferably, it comprises a maximum of 300 characters and is
a layered field. The extension media files field describes the
media file names accompanying the extension. It is prefer-
ably a hidden field. The alternate activity field comprises a
brief note including instructions for teaching the same
concept in a different manner. It may contain multiple steps,
but should not occupy multiple screens. Preferably, materi-
als for alternate activities should be listed under “optional
things to print/gather.” It should be included when appro-
priate. Preferably, it comprises a maximum of 500 characters
and is a layered field. Finally, the alternate activity media
files field describes the media file names accompanying the
alternate activity. It is preferably a hidden field.

As shown in FIG. 26(i), a fifth page of the activities
template 2606 generally comprises a plurality of fields 2630.
Such fields 2630 include a design specs field, a narrative text
field, and a development notes field. The design specs field
comprises information directly related to the creation of this
activity. Media type, placement, and function should be
identified. Preferably, it is a hidden field. The narrative text
field comprises narrative text to be developed as a media file.
As with procedure text, answers to questions should appear
in the answer field and be referenced in the narrative text and
the answer field with bracketed numbers (e.g. [1], [2], [3])-
It is preferably a hidden field. Finally, the development notes
field comprises additional information for future revisions/
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extensions of this item. Any sources used to develop a
lesson, outside of the provided content, must be documented
in this section. It is preferably a hidden field.

Referring now to FIG. 26(j), the fields 2632 contained
within the assessment opener template 2608 will now be
described. Such fields 2632 include an opener template
number field, an assessment title field, a lesson number field,
an assessment time, field, an assessment instructions field,
and a PDF file field. The opener template number field
identifies display layout of assessment opener. Preferably, it
is a hidden field. The assessment title field comprises the
lesson name plus the word “assessment”. The lesson number
field describes the number of the lesson, and is preferably a
hidden field. The assessment time field comprises the esti-
mated time suggested to complete entire assessment includ-
ing subsets (if applicable). It applies only to items that the
pupil completes, and not observational or input items. It
should be listed in 5-minute increments. Also included is the
time to complete observational items not listed or counted in
lesson time. The assessment instructions field comprises
information on how to effectively administer the entire
assessment set and all subsets (if present). Finally, the PDF
file field comprises the file name for any PDF file used in
assessment.

Referring now to FIGS. 26(k) and 26(/), the fields 2634
and 2636 contained within the question data template 2608
will now be described. Fields 2634 include an assessment
type field, an assessment item type field, an item template
number field, a question ID field, a lesson objective covered
field, a questions instructions field, a question template
number field, a question field, and a question media files
field. The assessment type field identifies the level of the
assessment. Preferably, it should be identified as a lesson
assessment, a unit assessment, or a mid-course assessment.
It is a hidden field. The assessment item type field indicates
the type of assessment item, and should be identified as a
direct question (i.e., onscreen delivery), a direct question
(i.e., PDF delivery), or an observational item (i.e., onscreen
delivery). The item template number field, if the assessment
is a direct question, delivered online. It identifies display
layout for assessment item. If the assessment is a direct
question, it is delivered via PDF, and the field should contain
“PDF”. If the assessment is an observational item, this field
should be null. Preferably, it is a hidden field.

The question ID identifies individual questions within a
lesson. Its number should correspond to the assessment
question order as presented in the assessment content. If the
assessment is an observational item, this field should be null.
Preferably, it is a hidden field. The lesson objective covered
field describes the specific lesson objective being tested by
the direct question. If the assessment is an observational
item, this field should be null. The question instructions field
provides directions for answering a direct question, and
should be inserted as needed. If the assessment is an
observational item, this field should be null. The question
template number field identifies display layout for question.
If the assessment is an observational item, this field should
be null. Preferably, it is a hidden field. The question field
preferably comprises a single assessment item or task, and
should direct questions that never teach or re-teach. If the
assessment is an observational item, this field should be null.
The question media files field generally comprises the file
names of media resources. If the assessment is an observa-
tional item, this field should be null. Preferably, it is a hidden
field.

As shown in FIG. 26(/), the fields 2636 include an answer
key field, an answer key media files field, and an assessment
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help field. The answer key generally comprises a solution to
question. Questions with multiple answers should have all
possible correct answers or a representative sample provided
in this field. If the assessment is an observational item, this
field should be null. The answer key media files field
generally comprises the file name of media resource. If the
assessment is an observational item, this field should be null.
Preferably, it is a hidden field. Finally, the assessment help
field generally comprises specific additional guidance that
will assist the caring adult in effectively delivering a ques-
tion or administering or scoring the assessment. It may
include guidance for use of manipulatives and methods of
questioning. Preferably, it should be used when assessment
is an observational item, and should not contain feedback
information.

Referring now to FIG. 26(m), the fields 2638 contained
within the input data template 2612 will now be described.
Fields 2638 include an input template number field, a lesson
objective covered field, an input instructions field, an input
item field, a weight field, an input item media files field, a
scoring key field, a design specs field, and a development
notes field. The input template number identifies display
layout of input screen. If the assessment is an observational
item, this field should be null. Preferably, it is a hidden field.
The lesson objective covered field sets forth the lesson
objective covered by input item. The input instructions field
generally comprises instructions to the caring adult for
completing the input item.

The input item field comprises one or more questions that
prompt the caring adult to enter assessment results for
system 100 data capture. If a direct question to the pupil is
listed in this matrix (i.e., question field), the input item
addresses this question. If the question field is null, the input
item is an observational assessment. The input template
number field will indicate the type of question (e.g., yes/no,
score entry, etc.) Preferably, multiple questions should be
listed as a bulleted list. It will always be delivered onscreen.
Items requiring score entry must be accompanied by a
scoring rubric, and entered in the scoring key field. Obser-
vational items often may start with, for example, “based on
your observation . . . ” Preferably, it should include scoring
criterion in phrasing of an item when appropriate (e.g., “Did
Anna correctly identify 3 types of lines in this painting?”).

The weight field comprises the numerical weight associ-
ated with each input item. It may be system-generated, and
preferably a hidden field. The input item media files field
comprises the file names of media resources. It, too, is a
hidden field. The scoring key field should comprise an
easy-to-use scoring rubric. Preferably, it describes levels of
pupil accomplishment along with corresponding numeric
values. It should be used only when guidance is required on
how to score an accompanying input item. Moreover, it is a
null field if the assessment question is just asking a right or
wrong answer. The design specs field comprises information
directly related to the creation of this item. It may include
notes as necessary to describe the relationship between input
item text and accompanying media. Preferably, it should list
all file names of described media when complete media files
are available. It is a hidden field. Finally, the development
notes field suitably comprises additional information for
future revisions/extensions of this item. Any sources used to
develop a lesson, outside of the provided content, must be
documented in this section. It, too, is a hidden field.

Workflow

Workflow is the chain of roles that a content object 2508
passes through from introduction in the content manager 110
through final approval. Content objects 2508 are controlled
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by the workflow for their duration in the content manager
110. Each content object 2508 will have a unique workflow
process that is required to move it through the publishing
stages. Hach workflow, in turn, will have an unlimited
number of steps required to complete the workflow. Content
manager 110 ensures the data integrity of the content objects
2508 by ensuring that no object reaches the approved state
without being reviewed by a minimum of two users. These
two users comprise the original user that moved the content
object 2508 to the approver and the approver of the content.
Roles objects 2512 are be used in the workflow process to
control what user roles 2510 have the ability to participate
in the various workflow roles. Essentially, each step in the
workflow for an object will be assigned to a particular role
within the content manager 110. Content manager 110 tracks
information as to the location of all content objects 2508
within a particular workflow process.

Moreover, content manager 110 records as part of the data
it tracks the user and time that workflow steps are completed
for every content object 2508 within the system 100. The
content manager 110 alerts users via e-mail when a content
object has been promoted to their role within the content
manager 110. System 100 provides an interface for the user
to easily view which content objects 2508 have been
assigned to them via roles and the workflow engine.
Approval steps within the workflow rules are, thus, adapted
to accommodate the ability to approve multiple content
objects 2508 at the same time.

Content manager 110 supports version control for every
content object 2508 stored within the system 100. Every
time a content object 2508 is modified, the version control
number is increased. The system 100 supports a minimum of
three version levels. For example, “1.1.1” (where each
number separated by a period) represents a particular ver-
sion level. Upon returning a modified content object 2508 to
the system, the user will be permitted to select the version
number. The user will be able to decide the extent of the
revision. For example, a major change would move from 1.0
to 2.0, while a minor change would move from 1.0 to 1.1.
Content manager 110 is able to roll back through a minimum
of 10 revisions.

It also locks a content object 2508 that is in use by a user
to ensure that multiple users cannot modify the same content
object 2508 simultaneously. The system will record such
data as necessary to document change tracking information
for all content objects 2508. It will also track which user in
the system modifies a content object 2508. The system will
time stamp all modifications to a content object 2508. For
each record (i.e., content object 2508) separate time stamps
will be maintained for creation, modification and expiration.
Accordingly, every content object 2508 carries a current
status in the system. The intent of offering a content object
status is to ensure that content that has not been reviewed
and approved cannot move from the staging to the produc-
tion environment.

The five status levels comprise: (a) Incomplete; (b) Com-
plete; (¢) Review; (d) Approved; and (e) Published. Incom-
plete shall mean a content object 2508 that is missing
required fields and thus is not capable of being escalated
through a workflow. Complete objects are those objects,
which have all required fields populated and are capable of
being moved to the next step of the workflow. Review is the
flag for a content object 2508 that a user has submitted for
review and approval for publishing. Approved shall mean a
content object 2508 that has been approved for publishing
and is awaiting migration to the production server. The
Publish flag will mean a content object 2508 that has been
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migrated from the staging environment to the production
environment. A change in the status of a content object 2508,
however, does not constitute a change in the version number
of the object.

A content object 2508 should contain at least one notes
field for the purpose of annotations to the object. This will
allow remarks to be saved without changing the core object.
These notes are intended to be internal to the content
manager 110, and serve to flag potential problems, alert
reviewers to specific content nuance and to document other
irregularities. Each content object 2508 is comprised of a
number of data elements (i.e., fields). Each field within a
content object 2508, in turn, is either required or optional.
Required fields must be populated in order to promote a
content object 2508 through a workflow. Each field will have
minimum and maximum values (i.e., boundaries) defined for
the field. Boundary checking occurs at the time the object is
saved to the database and/or as a function of the input
template. Inputs that violate boundary constraints will not be
saved to the system. Errors will be reported to the user
attempting to save invalid fields. These errors will include
the type of error being generated.

Text fields stored within content objects 2508 are prefer-
ably stored as XML files. On the other hand, media files
associated with a content object 2508 will be stored in the
media tables and referenced by the content object 2508.
Media files will not be stored within the activity page
content objects. The system supports hierarchical data struc-
tures necessary to interrelate different content objects to one
another. For example, media objects should be linked to a
lesson page record with a single media object being avail-
able for deployment in a number of lessons.

The system facilitates moving content objects 2508 from
the staging environment to the published environment. Pub-
lished content objects 2508 will be migrated from the
content manager server 212 to the production servers (i.e.,
application servers 212, 212,, . . . 212,) on a predetermined
schedule, and preferably every 24 hours. The system sup-
ports on demand migration initiated by an administrator. The
intent of this requirement is to be able to override the normal
migration cycle in case there is an emergency content update
required. Upon execution of a migration routine, only modi-
fied content will be migrated to the production servers 212,
252,, . . . 212,. Furthermore, the on demand migration
routine allows the administrator to direct the migration to
particular servers. The destination server or server should be
capable of being chosen as opposed to the automated scripts
which target pre-defined servers. Only administrator level
users will have the ability to initiate, schedule or modify
migration routines.

As shown in FIG. 27, media library 2516 allows internal
users to browse and select media elements for inclusion in
the building of content objects. Each media element will be
treated as a content object 2508 within the system. Media
elements will be placed in two categories, raw media objects
2706 and processed media objects 2708. Raw media objects
2706 are those files, which are acquired, for use in the
system. Each raw asset shall be entered into the system one
time only. Processed media objects 2708 are derived from
raw media objects 2706, and are those assets being prepared
for deployment in the system. Raw media objects 2706
elements have a “1 to many” relationship with processed
media objects 2708 (ie., 1 raw element=many processed
elements). Processed media objects 2708 are linkable to
other content objects 2508. The goal of this is to have media
elements in a common area and called from lesson activity
pages. Accordingly, user interface 106 must include an
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internal user interface for the purpose of browsing all media
elements stored within the system. A library browsing
object, as well, must be available to use within the XML
templates used for activity page creation. This object will
allow for the selection and association of media elements
with content objects 2508.

In accordance with a particularly preferable embodiment
of the present invention, system 1100 includes means for
interactively using phonics to efficiently teach a pupil how
to read. FIG. 28, for example, illustrates a first browser
window 2800 generally comprising a first field 2802 of
instructional content, which includes a plurality of hyper-
links 2804, and a second field of images 2806, which
supplement the instructional content. The hyperlinks 2804
permit the caring adult/pupil to navigate to additional, more
specific instruction (e.g., regarding a “high vowel”, a “low
vowel”, and a “midvowel”), while the images 2806 further
illustrate associated phonemes. Each of the images 2806
preferably comprises a static graphics file (e.g., JPEG, GIF,
BMP, etc.), which has associated therewith an audio file
(e.g., WAV, MP3, etc.) that replicates the particular sounds
associated with each type of vowel. Browser window 2800
also includes means 2808 for advancing or returning to other
pages in the lesson.

While the images 2806 shown in FIG. 28 are static, the
browser window 2900 shown in FIGS. 29(a) through 29(c)
includes a series of images 2906, 2906', and 2906", which
are dynamic. That is, images 2906, 2906', and 2906" may
suitably comprise any video file (e.g. QIC, RealVideo, Vivo,
VDO, AVI, MPEG, etc.) or mixed media file (e.g., SWF,
etc.). A plurality of dynamic images 2906, 2906', and
2906". . . 2906,, specifically adapted for use with phonemes,
may be produced using “Digital Personnel” technology as
described in U.S. Pat. No. 6,097,381, the contents of which
are incorporated herein by reference. Digital Personnel is a
human-image animation computer system that manipulates
stored images of a person’s facial movements in response to
phonemes. The system is driven by real-time spoken lan-
guage rather than by manual animation requirements and
controls. The result is a photo-realistic, animated rendering
of a person speaking.

Because it uses images of actual individuals, the Digital
Personnel technology retains the full detail of the face,
including subtle shading and shadowing. Because the tech-
nology is based on 2-D images versus 3-D modeling, it uses
less memory and requires less computing power to develop
digital characterizations. In addition, the Digital Personnel
technology enables individuals to create their personae with
a relatively simple enrollment process that requires just a
few minutes. Thus, caring adults/pupils themselves may be
the subjects of the Digital Personnel images 2906, 2906', and
2906". . . 2906,, used in the system 100 herein. Advanta-
geously, similar uses of this technology could be made
within system 100 by providing interactive Web-based user
support for the caring adults/pupils. For on-line help desk
applications, a live voice, presented through a digital person
on the website would assist the user. The actual support
representative or system teacher would then be free to search
through support documentation or instructional materials
while speaking directly to the user through the visual
presence on the web.

The means for interactively using phonics to efficiently
teach a pupil how to read as shown in FIGS. 28 and 29(a)
through 29(c) are further enhanced by use of a plurality of
tiles 3002, 3004, 3006, 3008, 3010, 3012, etc. as shown in
FIGS. 30(a) through 30(c). Each of the plurality of tiles
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3002, 3004, 3006, 3008, 3010, 3012 is adapted to display a
single phone, phoneme, allophone, or morpheme. Preferably

As is well known, a “phone” is a speech sound, such as
a simple vowel or consonant sound. A “phoneme”, by way
of contrast, is any of a small set of units, usually about 20
to 60 in number, and different for each language, considered
to be the basic units of vocal sound. They are arrived at in
a given language by determining which differences in sound
indicate a difference in meaning. An “allophone” is a speech
sound constituting one of the phonetic variants of a given
phoneme such as the different t-sounds of toe, tree, hatpin,
catcall, catnip, button, city, etc. Finally, a “morpheme” is any
of the minimal grammatical units of a language, each
consisting of a word or meaningful part of a word, that
cannot be divided into smaller grammatical parts, for
instance ‘the’, ‘speak’ or the ‘en’ of ‘spoken’.

Phonemes are based on spoken language and may be
recorded with special symbols, like those of the Interna-
tional Phonetic Alphabet. In transcription, linguists conven-
tionally place symbols for phonemes between slash marks:
/p/. The term phoneme is usually restricted to vowels and
consonants, but some linguists extend its application to
cover phonologically relevant differences of pitch, stress,
and rhythm. Nowadays the phoneme has a less central place
in phonological theory than it used to have, especially in
American linguistics. Many linguists regard the phoneme as
a set of simultaneous distinctive features, rather than as an
unanalyzable unit. Accordingly, while it is presently prefer-
able for the plurality of tiles 3002, 3004, 3006, 3008, 3010,
3012 to be adapted to display a single phoneme, they may
also suitably comprise a single phone, allophone, or mor-
pheme.

For example, speech is described in terms of syntax (i.e.,
rules for putting words together to form phrases, clauses, or
sentences), lexicon (i.e., meanings of words or of mor-
phemes, the smallest meaningful segments of words [e.g.,
the prefix un-]), and phonology (i.e., sounds). Phonological
rules specify which sounds are used in a language to
distinguish one meaning from another; these sounds are
called phonemes. For instance, English phonology carries
/b/ and /p/ as distinct phonemes, since the substitution of one
for the other will change the meaning of some utterances (as
in “bin” and “pin”). American English has 13 or more
distinct vowel phonemes.

The phonological rules of a language also specify the
alternate forms (i.e., allophones) of each phoneme and
which allophone will be used in a given context. For
instance, in English, the aspirated P and unaspirated P are
allophones of the phoneme /p/, since it is the context of
adjacent sounds, and not of meaning, that determines which
is used; e.g., aspirated P occurs at the beginning of a word
(“park™), unaspirated P occurs following S (“spark™). Thus,
the lexicon of a language will consist of a list of combina-
tions of phonemes, each combination representing the basic
form of a word having a certain meaning. The phonological
rules will yield the forms that each phoneme takes as it is
combined with other phonemes to make the sentences
allowed by the grammar.

Phonemes are in linguistics, the smallest unit of speech
distinguishing one word (or word element) from another, as
the sound p in “tap,” which separates that word from “tab,”
“tag,” and “tan.” A phoneme may have more than one
variant, or allophone, which functions as a single sound
(e.g., the p’s of “pat,” “spat,” and “tap” differ slightly
phonetically, but that difference, determined by context, has
no significance in English). In some languages, where the
variant sounds of p can change meaning, they are classified
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as separate phonemes (e.g., in Thai the aspirated p [pro-
nounced with an accompanying puff of air] and unaspirated
p are distinguished one from the other. It can be readily
appreciated, therefore, that the plurality of tiles 3002, 3004,
3006, 3008, 3010, 3012 comprising phones, phonemes,
allophones, or morphemes will be an effective tool in
teaching a pupil how to read with the interactive system 100.

System 100 and its virtual school application 118 accord-
ing to the present invention are useful not only for online
users, but it can also be used to connect standalone users and
networks of users to access and update a virtual school
database. Moreover, it may further comprise any biometric
device (e.g., iris scan, retina scan, finger scan, hand geom-
etry, voice verification, and dynamic signature verification
devices, etc.) which can be used in order to verify the
identity of a user of the system 100. Suitable such devices
include face recognition devices manufactured and sold by
Visionics Corporation, Exchange Place, N.J. U.S.A., finger-
print readers of the SecureTouch®97 type manufactured by
Biometric Access Corporation, Round Rock, Tex. U.S.A.,
and multiple access devices manufactured by Keyware
Technologies. Accordingly, various modifications of the
methods and systems disclosed herein above are possible
without departing from the true spirit and scope of the
present invention. It should be understood, therefore, that
within the scope of the following claims, the present inven-
tion may be practiced otherwise than as has been specifically
described in the foregoing embodiments.

What we claim as our invention is:

1. A virtual school, comprising:

a computer network, including server means and a plu-
rality of clients each of which is adapted to be con-
nected to said server means over said network;

means for operating said server means and said plurality
of clients, said operating means supporting a run-time
environment for a virtual school application on said
network;

graphical user interface means adapted to be displayed on
said plurality of clients, said graphical user interface
means including a plurality of personalized spaces;

a database storing a plurality of files with a plurality of
different file formats, the database is adapted to be
accessible to said server means over said network;

a plurality of collaborative modules, each of which is
adapted to be run over said network, said collaborative
modules including:

a content manager,

a curriculum planner, adapted to be used by a user to plan
a curriculum comprising a plurality of lessons, said
curriculum planner including calendar means account-
ing for a plurality of vacation days, a plurality of
holidays, and a plurality of events occurring throughout
the course of said curriculum at a location proximate to
said user;

an instructional sequencer; and

a progress tracker, adapted to track and display the
progress of at least one student through at least one of:
the curriculum and a series of lesson units.

2. The virtual school according to claim 1, wherein said

server means comprises:

a plurality of web servers;

a plurality of application servers, each of which is con-
nected to said plurality of web servers;

a file server connected between said database and each of
said plurality of application servers; and

a database server connected between said database and
each of said plurality of application servers.
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3. The virtual school according to claim 2, further com-
prising means for clustering said file server and said data-
base server.

4. The virtual school according to claim 2, further com-
prising a server dedicated for use by said content manager.

5. The virtual school according to claim 1, wherein said
plurality of files stored in said database comprises a plurality
of classes and a plurality of objects.

6. The virtual school according to claim 5, wherein said
plurality of classes comprise classes selected from the group
consisting of content classes, user classes, and role classes.

7. The virtual school according to claim 6, wherein said
plurality of objects comprise objects selected from the group
consisting of content objects, user objects, and role objects.

8. The virtual school according to claim 7, wherein each
said content object constitutes a logical collections of con-
tent fields within said database.

9. The virtual school according to claim 7, wherein each
said user object defines a user of the virtual school.

10. The virtual school according to claim 9, wherein said
user is selected from the group consisting of a plurality of
pupils, a plurality of caring adults acting in concert with
selected ones of said plurality of pupils, a plurality of system
teachers, a plurality of content developers, and a plurality of
system administrators administering and supporting the vir-
tual school.

11. The virtual school according to claim 7, wherein each
said role object constitutes a logical assembly of possible
tasks within the virtual school, based on job functions.

12. The virtual school according to claim 7, wherein each
said content object and each said user object is assigned to
a particular role object.

13. The virtual school according to claim 1, wherein said
plurality of files stored in said database further comprises a
plurality of files selected from the group consisting of XML
files, graphical files, audio files, video files, and mixed
media files.

14. The virtual school according to claim 13, wherein said
graphical files include JPEG files, GIF files, and BMP files.

15. The virtual school according to claim 13, wherein said
audio files include WAV files and MP3 files.

16. The virtual school according to claim 13, wherein said
video files include QIC files, Real files, AVI files, and MPEG
files.

17. The virtual school according to claim 13, wherein said
media files include SWF files.

18. The virtual school according to claim 1, wherein said
plurality of files stored in said database comprises a plurality
of series of components.

19. The virtual school according to claim 18, wherein
each said series of components includes an element defining
a unique identification.

20. The virtual school according to claim 19, wherein said
series of components further define a plurality of objects.

21. The virtual school according to claim 20, further
comprising a state server connected to each of said plurality
of application servers, wherein said state server is adapted to
maintain a state of an instance of each of said plurality of
objects.

22. A method of operating a virtual school, comprising the
steps of:

providing a computer network, including server means

and a plurality of clients each of which is adapted to be
connected to said server means over said network;
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loading a means for operating said server means and said
plurality of clients, said operating means supporting a
run-time environment for a virtual school application
on said network;

providing graphical user interface means adapted to be
displayed on said plurality of clients;

connecting a database to said computer network;

storing within said database a first plurality of browser
windows, each of which is adapted to display to a user
on one of said plurality of clients individual parts of a
lesson, a first plurality of text files, each of which is
adapted to teach a given part of said lesson to said user,
and a first plurality of image files, each of which is
adapted to supplement said given part of said lesson;

operating the computer system to render said first plural-
ity of browser windows on the display;

providing a first interactive module, which is adapted to
be run over said network and be used by said user to
plan a curriculum comprising a plurality of lessons,
said first interactive module including calendar means
accounting for a plurality of vacation days, a plurality
of holidays, and a plurality of events occurring
throughout the course of said curriculum at a location
proximate to said user;

providing a second interactive module, which is adapted
to be run over said network and interface with said first
interactive module for sequencing said plurality of
lessons based on an assessment of said user and said
curriculum;

—
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creating an assessment test for assessing a performance of
said user at a plurality of selected points in time
throughout said curriculum;

administering said assessment test with said first interac-
tive module; and

adjusting said curriculum with said second interactive
module, based on a combination of factors selected
from the group consisting of the results of said assess-
ment test, said plurality of vacation days, said plurality
of holidays, and said plurality of events occurring
throughout the course of said curriculum at a location
proximate to said user.

23. The method according to claim 22, wherein said

curriculum further comprises a plurality of subjects and said
method further comprises the steps of:

creating an assessment test for assessing a performance of
said user within each one of said plurality of subjects;

administering said assessment test with said first interac-
tive module; and

adjusting said curriculum with said second interactive
module, based on a combination of factors selected
from the group consisting of the results of said assess-
ment test, said plurality of vacation days, said plurality
of holidays, said plurality of events occurring through-
out the course of said curriculum at a location proxi-
mate to said user, and a relevance of each said plurality
of events as it relates to each one of said plurality of
subjects.



