1 Paranetric Questions in E-Assessnent And E- Teaching
Field of the Invention [0001] The present invention
relates to assessnment and teaching/training in an

el ectronic-| earning or -trainhng environment. In
particular, this invention refates to a system and
nmet hod for random generation of paranetric values in

guestions for assessnent and/or teaching of a
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of attenpts. Both types of systens either train or

assess students by getting themto conplete a set or

nore of exercises based oBankdroura e- choi ce, true/fal se
and/or fill-in- the-blanks questions. [0004] In sone

institutions, it is typical to provide a |arge nunber )
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assessment. However, the types of questions that can

be set may still be |imted. For exanple, for
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[0004] In some institutions, it is typical to provide a large number of questions in a
databank, and randomly select questions for a training/assessment session. In this way,
the opportunity for students to copy or adapt their answers from their peers is
minimized. This would also discourage students from learning from their seniors and
defeat the purposes of an assessment. However, the types of questions that can be set
may still be limited. For example, for multiple choice or fill-in-the-blank type of
questions, the time required to solve such questions, say, for an engineering problem is
preferably short so as to allow the students to try many questions. This also means that
the type of questions that may be set is limited to the comprehension- and/or

knowledge-based types of questions.



2 [0005] Application-based type of questions requires

i n-depth analysis. Typically application-based type

of questions conprise nmany sub-questions related to

the answers to the precedi ng,sub-questions. This type

of question cannot be handl ed™by nultiple-choice

and/ or true/fal se approaches. Application-type

guestions are conventionally handl ed by the
fill-in-the-blanks. This fill-in-the-blank
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may require separate assessnent criteria. [0008] A

further disadvantage of conventional assessnent is
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circumstances may require separate assessiment criteria.

fo008] A further disadvantage of conventional assessment is that students/trainees
typically sit through a two- or three-hours period at a sitting. It is advantageous if an
assessment session can be staggered info separate sessions at the convenience of the

students/trainees who then must complete it within a time allocation.

[0009] It can thus be seen that there exists a need for a system and method for
improving on electronic assessments/training that can minimize if not overcome the

disadvantages of the conventional systems.



Summary [0010] I n one enbodi nent of the present
i nvention, a systemfor electronic training and
assessment is provided. This system conprises: a
processi ng unit which includes a database for storing
a plurality of questions froma plurality of topics of
assessnent/training, wth each question being designed
with a variable paraneter; and a user interface
bet ween a user and the processing unit; wherein the
processing unit generates Samhamgom nunber to provide
a uni que variable paraneter each tinme a user selects
a topic of assessnent/training through the user
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[0013] In yet another embodiment of the present invention, a method for electronic
assessment and training is provided. The method comprises the steps of: storing a
plurality of questions from a plurality of topics of assessment/training in an electronic
database system, with each question being designed with a variable parameter;
generating a random number operable according to a mathematical formula to provide
a unique parameter; randomly issuing a user with a question from said plurality of
questions in a topic of assessment/training selected by the user from said plurality of
assessment/training topics; generating an answer o each question with the unique

parameter provided to the user and comparing the answer supplied by a user with said



system generated answer; and awardi ng a score for each

correct answer and updating the user score in a user

account. [0014] In an enbodi ment for generating a

random nunber, it invol ves extr acting each character

of a user identification nunber. In another

enbodi nent, it involves extracting the date and tine
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formula to provide a unique paraneter. [0015] In one
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the user to the sub-question, and a score is given for the correct approach in answering

said next sub-question.

[0017] In another embodiment of the electronic assessment and/or training method, the
user comprises a team. The system according to the above embodiment ensures that a
question has not been previously issued to any one of the team members. Each
member’s individual answer is compared with the system generated answer and a

weighted score is awarded to each member for a correct answer.

[0018]) In another embodiment where the question involves an application-type

question, each individual team member is awarded for the correct approach to a next



user. This is to enul ate the human approach to an
assessnent or training. [0019] In a further enbodi nent
of the present invention, a question is designhed with
a set of variable paraneters.instead of a single
vari abl e paraneter. Brief Deséri ption of the Draw ngs
[0020] This invention wll be described by way of
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anot her enbodi nent of the present invention. [0026]

FIG 6 is a flowhart show ng the process of
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%?p?cggﬁemy()fgf?eo@ieﬁ%imvgntbcfﬂlﬂr ality of computer termnals

or stations 16 linked to a processing unit 12. The
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[0024] FIG. 4 is a flowchart showing the process of assessing a user based on a score
and a number of attempts for a comprehension and/or knowledge-type question

according to another embodiment of the present invention.

[0025] FIG. 5 is a flowchart showing the process of assessing a user based on an

application-type question according to another embodiment of the present invention.

{0026] FIG. 6 is a flowchart showing the process of monitoring the time reserve of a

user according fo another embodiment of the present invention.



20 and, preferably, a password. Each tine a student
W shes to start a |l esson, one has to log-in to the
system 10. [0029] FIG 2 shows a flowchart when a
login process is started. At step 100, a student
selects to START a | esson through a systeminterface
at a conputer termnal or station 16. The system 10
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the user account is updated. The systen1then requests
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before the course progresses further.

f0030] In another embodiment of the log-in process at step 118, the user is prompted to
select whether to start a learning module or an assessment module. In another
embodiment, the selection of a learning or assessment module is predetermined by an
administrator or instructor. This selection will become clearer in the later part of this

description.



the set of variables may be the resistor, capacitor
and i nductor values. This paraneter P, Pa, Ph, etc is
vari ed each tinme a question or set of questions is
issued in a learning or assessnent nodule. An

advant age of providing a variable paraneter in a
question is to mnimze the opportunity for
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k@mu%x(ﬁm;és@ememrdl ng to a fornula, to provide a
random nunber R The date and tinme may be the instant

a user has successfully logged-in to the system 10.
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selected from a predetermined range by the system 10 and another random number R2
is generated. The second embodiment ensures that random number R2 and, therefore,
parameter P, Pa, Pb, etc, is always different every time the same student is issued a
same question. An example of a detailed algorithm for generating random number R is
given by Algorithm 1. Algorithm 1 is provided in the Appendix so as not to obscure the

clarity of this description.

[0033] In another embodiment for generating a random number R, the system 10

captures the system’s date and/or time, The date and time information is then operated



generating random nunber R based on the system s date
and tinme, and is also provided in the Appendi X.
[0034] In an enbodi ment for varying the paraneter P
the system 10 i nvokes an alggrithmto generate a
paranmeter P or a series of pafaneters Pa, Pb, etc.,
based on the random nunbers generated in the
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and therefore the paraneter in each question is
different each tine 9 a student is issued a question
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suitable for mathematical operation, these characters are replaced with a random
number selected by the system 10 from a predetermined range. If the condition in step
208 is “NO” or the operation in step 212 is completed, the system 10 exfracts the
system’s date and time information in step 216. In step 224, a random number R is
generated based on the results of the operations in step 212, in step 216 or a
combination of the results of these operations. For example, these operations may be
based on a mathematical expression or formula. In step 228, a parameter P, Pa, Pb, etc.
is generated based on the random number(s) generated in the preceding steps.
Generating a random number R according to this invention ensures that the random

number R is unique and therefore the parameter in each question is different each time



nunber, a whol e nunber, or a nunmber within a range.
For instance, a resistor value in an electrical
engi neering probl em nust be selected froma standard
array of whole nunbers. Algobithn13, in the Appendi X,
I's an enbodi nent for rounding”off a random paranetric
value for a resistor. Algorithm4, also in the
ACRARAL s iisPed? GRRPL TN st Mg "R cRIBHT S question is re
sttamgred array of resistor values In anot her
enbodinent a resistor value may be sel ected based on

count sequence, for exanple as counted fromthe P

f st e n
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parafrletric Qalué for sl 1@Risd2 0A ldoRen YIS kA thel BFHER12 is an embodiment
uestjion or question set 30 W fh variable parameter P,

g anearest [1edRe] Vﬂl’ﬂﬁ &t ppaiRgi2r Pt Pe Rot udirom asteisdapd srray of

0 an answer t the s
BT T A A0, 2T8UBD b B B on o
@@Iﬂﬁ@;}nﬁﬁcd’fox%ﬂamﬂb,as counﬁ:@ &on\@S PRk Rioh FoWeE dat, Qhé h#t value in
student. The system 10 then conparés the student’

#ha&WBr with the systenis answer and a score 40 |s

given for a correct answer. In step 236, the score is
conpared with a pre-defined score 44. If the student's
B0 eIn4@n limpdnosngatidieof phe padathnateator, ethéddprotdre flow between
system pr.oceeds to,s%f(g 240 in which the student's

KCYFRCS 0111&%&9@@ ith Flle 3 (rarbegaiesingrsed \hgtwgeapthe grregponding
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he student's secon subsequent attenp
eatiyoct rﬂé@‘cn@fpwﬂrte ApmnchBt m FISy §toambetehecmdmﬁémtths PREO$sEn step

ced ctor Xif it is the student's second
ja@’&%ﬁ#’ 5 Yl}ﬂi%etgr edefined score is progressively
reduced by the factor X for each additional attenpt

at a question 30. If the student's score 40 in step
o8] i 5l (hel swveshe flomstiart ifaed part of a learning cycle as a student/trainee

continues, for example from step 118 in FIG. 2. In step 220, the system 10 issues a

question or question set 30 with variable parameter P, Pa, Pb, etc..

[0039] In step 232, the student attempts the question and submits an answer to the
system 10. The system 10 generates its answer with the variable parameter P, Pa, Pb,...
that was/were issued to the student. The system 10 then compares the student’s answer
with the system’s answer and a score 40 is given for a correct answer. In step 236, the
score is compared with a pre-defined score 44. If the student’s score 40 is above the
pre-defined score 44, the system proceeds to step 240 in which the student’s score is

updated in the user account. In step 240, a penalty is applied to the student’s score if it



score 44, the system checks whether this is the
student's first attenpt in step 244. [0040] If the
decision in step 244 is "NO', an attenpt counter 48 is
incremented in step 248. Th system 10 then

identifies that the student § weak and an el ectronic-

(or e)- guide 52 is Iaunched to assist the student in

: tern addi tion to.t

oﬁ%tﬁ (?eilé s sgcﬁo%da 6 %S%Lﬁ,ﬁltt éi}terg%t Ilg Olnﬁ em HPS% ofe tnE penalty
Advan, thesfudent sgosd ie @e(fbé&l by & RRte3ps1feMms e Btuﬁ@ﬁ shiaedad attempt
to reference point D. [0041] In a second
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syt em tﬁé) SYEXRC clteeks shethsr RikGs thadtuded's Rdaigensiates 244.
new vari able paraneter P, Pa, Pb,... in step 228. As
t he student progresses through the second (and

o uzgeﬁt{ﬁ%%mé}&ﬁ ﬁm% 248 “ﬁﬁ(ﬁ’t %:P% ter l&sj 128 ifbﬁ inc Jel%lented in step

ent’' s score ag I nst t lative)
2¢0r'khei sysehepl ARG, 1damdidshh!atsiklesktedmﬁ®s pealc emﬂan tetectronic- (or €)-

) Lt def i t 40 l
T SO R O T
Qtflerﬁ}h' usfeH qgnﬁn e R ZhufRl B9 iPR6KnleAteiN A 18t BRrédink Brep 248,

he student's first attenpt, when the decision in
ﬂlee"mstqmmougmpw@k,tonh‘néxe@y@p@m110 al |l ows the student
anot her attenpt at the sane question 30 in step 252.
I n one enbodi nrent of FIG 4, the system 10 all ows the

posgent a sé@nat(hmbs&m;@admn@u ahé k@fensQ OWIIFO'WSHH@ s@ldént to re-

par anet er val ue P, a}gl conti nui n th step
&

AR the rqueste@upy n@lﬂstﬂ@p(@@zvarl noBmeter |R’ﬁant I pnother

gh&vdu rc]ﬁntgﬁltéeg g)ﬁsé%%q egc%gggﬂqg négz%h nsde%%}%glﬁ? %?:ggr%ges new variable

partbseguenry, [ L eimpitep PZY. udaBe s@péit pragedsbetheougheht second (and
date and tinme information in step 216. Wth the

FUpse@ehisd@immintthe nwitans fdsrkh tiwp &he F%“&jf?d”ﬁals%ﬁét against the
(Elcc:\ﬁrﬁulatp ) deeﬁge@%&r@ ePELAb e b 115 sMFo gg)%é ds%‘ uﬁgate the

ent re-attenpts a stion
jetefimedt icose Bnttepli2dent reflavrklbibdde- gluhh iatdienPe8 depmtderg on the
481 s |ncre din step 252 instead of in step 248.
etformgpeexf t H%S'a\’ﬁe‘?‘tnpl ementation of the enbodi ment in
FIG 4, the process flow from reference point Cin
FIG 4 may begin fromthe corresponding point in FIG
[R042] Going back to the step 244 in the student’s first attempt, when the decision in

step 244 is “YES”, the system 10 allows the student another attempt at the same
question 30 in step 252. In one embodiment of FIG. 4, the system 10 allows the student
to attempt the same question 30 with the old parameter value P, Pa, Pb,... by
continuing with step 232 after executing step 252. In another embodiment of FIG. 4,
steps 216, 224 and 228 are interspersed between steps 220 and 232 and the second (and
subsequent) attempt includes capturing the current date and time information in step
216. With the latter embodiment, new random number R and parameter P, Pa, Pb, ....
are generated in the same question 30 each time a student re-attempts a question 30. In
an alternative embodiment of FIG. 4, the attempt counter 48 is incremented in step 252

instead of in step 248.



[0044] The process flowin FIG 4 may end in an

endl ess loop if a student does not provide a correct
answer after many attenpts. To avoid such a scenari o,

the system pronpts a user to]ternlnate a course

session once the attenpt counker 48 indicates that a
predet erm ned nunber of attenpts have been nade.

[ 0045] The process flow for a teaching nodul e has been
illustrated in FIGs. 2 and 4 and explained in the

pooagedn ng ipglagempie ofl e sabsdipieac @s 1G] oWteqiroadds flow from
assessnent nodul e can be inplenented in another_wa
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allowed to try. The nunber of attenpt can be

controlled by the attenpt counter 48 reaching a
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hese enbodi nents, a student's performance can
apralefeainmeg nambersd@dtemaﬁdfdwc be¢theadmunber of att e rrpt s
and/or tinme period allocated. Another advantage of
this invention is that in the assessnent nodul e, all

Fdnasjstm@ RS2 s P16 RHPY h&l@Hingd théd s ﬁ§§ b&usi] 19§trdt&?ﬂlt FIeal 2 and 4
evel of ‘difficulty albeit with different variable
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rer d ett d ts,to a
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@Itat:ta’aas kaliob»@@ét@]u mie)emmﬁms()ffd@wlpt | dati Her @n@@lied biltke attempt
4 is easy to illustrate for a sinple question or
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ﬁﬂﬁ tﬁr ﬁég@?)fnﬁ% g@iﬁ“{)ﬁ émg'fi 1{5‘& gra‘agq}rcs%ore ,Ailﬁrnatlvely or in

pes. I'n an
edrhndn rtBntheOﬁttéﬂ‘mﬁ cpuesers, ianviater i H00,m@an bappoehield. With these

l'i.cation-type guestions 30Ais illustrated in FIG
gfrbedi e ) %%@tmt’gnpqr%iﬁ@laab%rc@aa? BAA APy aSHEsiapasgd on the
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assessnent session. I's application-type questions
Boninihy essessarent inotiele; aléliats@weparaisplcarmdt\rudl qmstwrs dfadentical

R Sstahlreyty fleR iRl R e g A, 12 D6 T this way,
Bs83HRAE e Rfirer b2 cohﬂn@ﬁ%ﬂ toABetE N WhideRtsFbGns®rer HH?el ent questions

process flow of the application-question approach
gpdemly sefectshimep quagon dpbatkep 1220, the system 10
i ssues an application-type question 30A

[0048] The process flow illustrated in FIG. 4 is easy to illustrate for a simple question
or question set 30 in a teaching or assessment module. Such a question 30 may be
multiple-choice, true/false, or fill-in-the-blank types. In another embodiment of the
present invention, an approach to application-type questions 30A is illustrated in FIG.
5. This application-type approach emulates the way a human educator evaluates a
student in a learning or assessment session. This application-type questions 30A have
many inter-related parts, and the answer to one part is related to another part. This

poses a problem to the approach in e-learning and e-assessmeit.



with a nunber of paraneters Pl, P2, etc. correspondi ng

to the nunber of inter-related parts are generated.

[0048] In step 1232, the student conpletes the answers

to the question 30A and subm.ts them for exanple, by
clicking on a submt button on the systeminterface at

a station 16. In step 1300, the system 10 conputes

I i on

ldt'bgga ?%‘6%5%%12 ngli SSt, Eeﬂr%]%é gigo{v%f tt}g:eagaﬂ&{%,%k qglesti?b%%pp}oréch starts
fr@nt stepdR20hie stepuEEa0;, dre @R 0 sstdradn gfplichigorsype Qﬁlih:alon 30A

{)?xd)sftélg%%?etiggg’?n?f el¢- :é;lsgrr%%_)rg&ng ﬁ%tﬂge;%qrgl?ﬁr Pé mnter-related

mlggeﬁg}gtegcore 40 for the | S part of the
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check the answer to the second part [ 0049] If the
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Wrong answer part 1 in step 1310. In step 13
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fiFssRe Pracgedsdpstep 1845, 1a sitpstHRethiesy pamt! Ojupgtes fee score 40 for the
Wg?aﬁg%esﬁﬁstlo%%ﬁl meséh%légt § Qc%l ?Iht Y }r&% 3 %S cﬁk the answer

in"ente
wahp soehdpertm nal / station 16 Advant ageousl y, th| s
enbodi nent of the present invention allows the
student to be awarded a score 40 for the correct

RBR: OfC OfCHe shAkeRs a&vﬁegwﬁah NGisAAdrredt, A, medé&rk@@{e 'gpg}ep 1305 is

this way, esent 1 nvention
‘I‘Nl@ﬁ,nha pjmmmdﬁ 1¢~n0mp1&te:hihﬁ gnmerae; gass@ ifrogn the student’s wrong answer

Sttt L) Bem e bt e RSt pese e Fadeni s ik given (i
Qtp 1he adeski 98304 the s&'ﬁgﬂtseﬁls'w@r tlhest vﬁﬁ)jtana also against the

account for a correct answer and the system
Prisuee degeneoratddenisvahit step 13 HéTlats Legeures ﬁlaaﬂmudem@ ig g unduly

corr.ect u ‘s an L in ..
ARy ST R e VR DabliTlos L Gpbit 1 of the
ci#8Gor SOANSUch a hikeakeydlRIMbCLO cArBleSOMRIKe Dr hBisBRE We endefing the
part N fromthe student's wong answer to part 1
apgwer at the computer terminal/station 16, Advantageously, this embodiment of the
present invention allows the student to be awarded a score 40 for the correct approach
taken in answering part 2 of the question 30A. In this way, the present invention

emulates a human approach in teaching or assessing a student/trainee.

[0050] Similarly, in step 1325, the student’s score 40 for the answer to the (N-2)th part
of the question 30A is updated in the student’s account for a correct answer and the
system 10 proceeds to check whether the student’s answer to the (N-1)th part is correct.
If the student’s answer in step 1325 is not correct, i.e the decision in step 1325 is “NO”,
the system 10 re-computes the answer to part N from the student’s wrong answer to

part (N-1).



[0051] At the penultimate step of checking the

student's answer to part N of the question 30A in

step 1335 in FIG 5, a score 40 is awarded for a

correct answer and no score [f,or an incorrect answer.

As in the previous step of cﬂgcklng the student's

answer (in steps 1305, 1315 and 1325), the system

checks the student's answer agai nst both the system

answer (in step 1300) and the systenis re-generated
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enbodying FIG, 4, this nodification can_ be inplenented
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system 10 e to yas entvvl
@dpnuhledi vintla nsolredap plundet iRy pyeeatpd @@Ismpszmnnéameng set of

up With incorrect, answe ue to. c eI es ness
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%gg 6hi ARRpRach taken and not being unduly penal i zed
hei r car el essness. [0054] The timer 50 in the
n‘DdIfI ed inventions enbodied in FIGs. 4 or 5 can be an
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W et Bicf <iRarinad 10 effthe mpdisd SR i Shely Hodule. As
@R RASOF A0k Vet onNSh B F Kf s s nafliAdatios b8 de tihPRmented
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solve apphcatmn type problems but ending up with incorrect answers due to
carelessness. This group of students is, nevertheless, rewarded for the correct approach

taken and not being unduly penalized for their carelessness.

[0054] The timer 50 in the modified inventions embodied in FIGs. 4 or 5 can be an up-
count or a count-down timer. For example, at the beginning of a training session or
assessment, an administrator or instructor presets an allocated time for an assignment to
be completed. The allocated time can be the same for everyone or different for anyone

who has special needs, for example, due to a physical disability. In addition, extension



14 of tine allocation for everyone or specific person
can be nmade as and when necessary. Wen a student
starts a training session or an assessnent for the
first tinme, the system 10 I%%ds the time all ocated
into a student's tine bank. is time bank constitutes
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[ ihility of co Iet|n t he assi gnpent artlall and .
foBE3l; ArbtiittvRll. SOTP SRt S 3 RS FoteaRitA St eF e simer
The LaNgr aaﬁmtah@o 1 1B Ihe&RIOYSroEdaalex@ITR! BBt Msdis@fisURvention.
and the deadline for conpleting the assignment is not
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step 2030, the system 10 captures the tine spent on
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a student’s account in step 2010. The system then starts the timer 50 to count down

from the reserve time in the student’s account in step 2020.

[0057] After the student submits an answer to a question in step 2030, the system 10
captures the time spent on this assessment session and updates the reserve time left in
the student’s time account/time bank. In step 2050, the system checks whether the time
allocated 1s fully utilized. If the decision in step 2050 is “YES”, the system prompts the
student to end his assessment session in step 2080, If the decision in step 2050 is “NO”,

the system prompts the student whether he wishes to continue. The student has a choice



student to end his assessnment session in step 2080. If
the decision in step 2050 is "NO', the system pronpts
t he student whet her he wi shes to continue. The student
has a choice 15 to end his 3 ssion or continue with
anot her assessnent in step 2070, and the process

conti nues accordingly. [0058] In another enbodinent of
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a,iseﬂnmzedf abgn oapy)f studcioh/tibineest eatmowmenBes s7.0ekep8000,.feach team

uest i f)n 30A has been, at égngéeci bg at eam.gef?’oer .
gigf@,% Ogf-pruat S§9%rta@rﬁt?tl,9n§ &84 seigrdtrermg pa S dpnt sgigpments to
b gss¥sl %%éﬁ@h@g@éﬁl MstrR@pk T:hé syétfzmq OQH&? L% o 3 %fé%tmn in

been atte a team nenb bef or e, uest 1 on
fiep ROED ma}tr%@bk%whpiamaﬁnetqeﬁstmp h@abe@mttemptwtby syuad dfohe team

each student..in st and each student proceeds
FERRsRuieere e dePyina et R QGO Rl FRERRL etore, he
ERERE - bl @t ARFHRIT que RaifrSth UHE Bisiém 96@b&e R MBenk LMNEIS a question
used up are captured in the student's record and tine

basnrot bgie @ttiempiadepy 302an mﬁl@b@Q‘Pefpm éraveshyodl fewith a variable

ref enc n stem
HGREER Py % P ST i et BUeG il o Bns e e Eh BfBeceas
toh@ngtl @p $heldkbigamen Pl s’iﬁxﬂlﬂs lhsit feapeRbve biswokr S Eadh stullent’s score
anot her enbodi nent between reference points D and E in

gddime used g arg gaptwgd Ipthe siudpriss r@@:ﬁrdtané tigrecaak.gdsg in step 3020.
bet ween and i nclusive of the steps 216 and 240 in
FIG 5. In either enbodi nent, the system 10 proceeds
00595 t o3 @athodimerg thepvé 3ferdnhe poiyssh aml B)mdﬁéic R,Sthe system 10

whet her all the team nmenbers, have conpl eted t
FEE U tRPIOgESS ES RFWREN e RelusiyR ok Hie stegs Mané| 3405 dllustrated

Stdent $n haYBeComBbahRet B%e@ﬁ%éﬁ%%@ onﬁm artYBUERTEIEO07 the

checks whet her any team nenber has sefected a new
gystest 1 beariies ollahe aeskespesbettveem asd aphB040f the stapn2M6 and 240 in

{hEon L e e o TR ot e TR0 A B UL I step 3030, the
SELAEND’ he@GCAUBhEE kITEhBaBkN iReSb&P K08 Qonpletcd@leit R@pective
time allocated is depleted, no new questions are

asptsappRidorgsianyenin &f pet alhihe Séltdﬁd‘@rhaye aaaplstedathle aspignment, the
g;‘;{g’g]e W8 chl@é/l?s “he 3|ere L& t%glm hET B ésvseelgc c—:d AR tqugsruon in the
assignment in step 3040. If a new question is selected, the system 10 then checks
whether there is sufficient time reserve in a student’s account/time bank in step 3050. If
all the time allocated is depleted, no new questions are selected by any one of the
students and/or all the members have completed the respective assignment or
assessment, the systemn 10 prompts each of the students to end their respective session

in step 3060.

[0060] With this embodiment for team assessment, each team member is assessed

based on individual performance. For example, the score of a team member is given a



assessnment, the system 10 pronpts each of the students
to end their respective session in step 3060. [0060]
Wth this enbodi nrent for team assessnent, each team
menber is assessed based on jndividual performance.
For exanple, the score of a team nenber is given a 16
wei ght age of X% of an individual's score plus (100 X) %

cont.r.i butd f verall .t mbers. sco ,
SBl R (el TR arr vt OO R R o pr e fin ¥ overan
LS heBibers’ kEQB) BN EIISANE aB 1SS hid M@MerOto {tRinpeafferent questions
menber to attenpt different e-assessnment papers in an

omp ¢ eame ierassigement @reﬁmne@@lh ntﬁ@ltei'é desdlempoiifrsontvierysessment
e e
BoBEF T IR o OO RBb 18, AR e bow el repog they e

bhedtdnnke nepbat of@eﬂ@ﬂ@’ﬁﬁ@mﬁﬁtﬁa’l@axﬁ%ﬁﬁ c¥@pleldwd within the time
remai ni ng |n each nenber's tine bank. This team

sRgd oS rerRrded By (herespis Ling Enateing dp carh mentea s tirpe bank. This

lféecillrp a?s%gg?neq{t t}'@zftm%réﬁgﬁl%g stﬁlﬁfﬁ%g}s %53 *Pe%‘h? [oe hél?ke'a@Q O%r prepare
-assessnment contra i'scoura eepl ng

ﬂmﬁmh&s Hdfose thkagoun &g@mmecarﬁt kre)nmaste xefdisecﬁﬂages f§leeping”

t he wei ght age of individu scor .S In reas d and,, . .
DT (I D LS O SFRAR £ O dae S sebret Gilé%%&f individual
E&Q@i‘s]m&x%a@ﬁ%@ He &Hﬁ%h!‘ﬁ?ﬁbm%e ?eaﬁ??geo?éﬁ%%&’é%%

teamtinme I's created each team I'n another
enbodlnent, the respectlve data field in each teanls
AR B o RO B SR S PRI TR v
eIk H &) anb@EPehbddimbMetiRREMBctHRFakd HE1H @Meach team’s time bank is
enbodi ments of the present invention for teaching and
Hedek s eacla ploderd paacaowiifingdyoki e @xampleaaitsr ageam assessment is
gggq%egent it is possible that no distinction is

% 0" whet her a course is for teaching or
assessnent. If a course is designed for teaching, an

adm nistrator or instructor may set the timer as an .
198648 olinthe abpa deaeripsfongerbRimerss of themressphiyvenfiomyfor tgaching and

{i§sg§n nllafe E%a%ﬁélyfc%rsm%e%t lijﬁj%ﬂ&hte:f FRIRIELE 2 1smgo%31ble that no

earni ng ses a course 1s for an as§e
didtihatiost isahate torwhersdrraicdose Feloelteachimgta @sdstiment [ tourse is
for tg stu gents to, conpl ete an exercise. [0063] Wile
‘i?é&ﬂe ifer B rAdAdgIBistr i‘tﬁbo’é&?‘é’{l BoHPn Bap &6k Bé@ﬁfr as an up-count

ﬂl‘é‘ﬁﬁ& bpﬁgo@'ﬁdcouhi! lAlH%h{aﬁV@Ig nd ﬁmesluﬁlx'? qisegé FAofsth At (B Dplete a

anges nodi fications rrations and
leammg session. If a course is for an assessment, an administrator or instructor merely

sets a time limit for the students to complete an exercise.

[0063] While specific embodiments of the system 10 have been described and
illustrated, it is understood that many changes, modifications, variations and
combinations thereof could still be made to the present invention without departing

from the scope of the present invention.



conbi nations thereof could still be made to the
present invention w thout departing fromthe scope of
the present invention. 17 [0064] APPENDI X: Al gorithm
1. Ceneration of Random Nunbeﬁ from User

I dentification Read student®s identification from
student's login ID = Session("Studl D') Extract

[¥aTe RV er/ character from student's |D.

I{%ﬁ n) y%ﬁg?l D,(n),1) Replace any of these IDNurn
t hat idgeiithned: Geaamnvioarof Randopisimbend firdimdser Identification
random sed nunber ranging froml to 9. If

Asc(1 DNunm(n)) >= Asc("A") And Asc(!lDNunm(n) <= Asc("Z")
CR | DOl B PhERat BN N s 1B RndQ ™ 8)
Part of the listing showmng this coding: ID =
Session("Studl D'). w=md(ID 1,1) [IDNunR =

m d(1D, 2, 1;1157%%%}%8 @#ﬁ()l D,3,1) |D\Numg =
md(1D4,1) IDNunb = md(lD5,1) 1D\Nung =

i d§ | D, 6ExKact Ingiidwal amﬁb@%qh@raﬁeﬁrom stageat's BRunt ) >=
Asc("A") And Asc(IDNum) <= Asc("Z") OR IDNum =0
Then | DNubPNum(n)+ @QiddlpRaE)) * 8) If Asc(IDNunR) >=
Asc("A") And Asc(IDNunR) <= Asc("Z") OR IDNunm2 = 0
Then [IDNun2 =1 + Ant(Rnd() * 8) If Asc(lDNunB) >=
Asc(" A" )Re¥MteARS bf DRETBINGT ARG Sithe) a G0 P BBLF® with a

#MBmised number ranging from 1 to 9.

If Asc(IDNum(n}) >= Asc("A") And Asc(IDNum(n) <= Asc("Z")
OR IDNum(n) =0

Then IDNum(n) = 1 + Clnt(Rnd() * 8)

Part of the listing showing this coding,

ID = Session("StudID")

IDNum1 = mid(ID,1,1)
IDNum? = mid(ID,2,1)
IDNum3 = mid(ID,3,1)
IDNum4 = mid(ID,4,1)
IDNum3 = mid(ID,5,1)
IDNum6 = mid(ID,6,1)
IDNum7 = mid(ID,7,1)

If Asc(IDNuml) >= Asc("A") And Asc(IDNuml) <= Asc("Z") OR IDNum1 = 0 Then
IDNum! = 1 + CInt(Rnd() * 8)
If Asc(IDNum2) >= Asc("A") And Asc(IDNum?2) <= Asc("Z") OR IDNum?2 = 0 Then
IDNum2 =1 + CInt(Rnd() * 8)
If Asc(IDNum3) >= Asc("A") And Asc(IDNum3) <= Asc("Z") OR IDNum3 = 0 Then
IDNum3 = [ + CInt(Rnd() * 8)
If Asc(IDNum4) >= Asc("A") And Asc(IDNum4) <= Asc("Z") OR IDNum4 = 0 Then
IDNum4 =1 + CInt(Rnd{) * 8)
If Asc(IDNum5) >= Asc("A") And Asc(IDNumS5) <= Asc("Z") OR IDNumS5 = 0 Then
IDNum5 = 1 + Clnt(Rnd() * 8)



DNun8 = 1 +

a () * 8) If Asc(lDNumd) >=
Asc("A") And As
As

Rnd
DNumd) <= Asc("Z") OR IDNum¥4 = 0
Then | DNumi CAnt(Rnd() * 8) If Asc(lDNunB) >=
Asc("A") And DNun) <= Asc("Z") OR IDNumb = 0

Then | DNunb = + CInt(Rnd() * 8) 18 If Asc(IDNurrﬁ)
>= Asc("A") And Asc(lI DNurrB) <— Asc("Z") OR | DNunt =

The g(I fﬁ“@??ﬁé&%ﬁéi )E\Q ﬁ‘%) >y @L'ggﬁr@\lunap 0 Then
%@ Wik i RUr PP < o) BiD sy =0 Then

sSldate and tine MyMont h = Mont h
( Now) M/Date = Date (Now) MM nTinme = M nut e( Now)
MySecTi me = Second(Now) Change all these tine and
date information into a 2 digit nunber Month, date,
lpetiden AnQecsantiod 9f RandemPeimbersdrdn d@vgiein’s invesind Time
set to 01, Feb set to 02,... Dec 12 If

o Len( My NoréaTlybiex<Pdatb gy Mé/bnt hTi me="0" &WNMont hTi ne
| f Len(M/Dat eTi nme) <2 Then MyDat eTi me="0"&WDateTine |f

Len( 2) M nTi me="0"&WM nTinme |f
Len( M{Eﬁ g SecTi me="0"&WSecTi ne Extract

i nfor [ t for nonth, day, mnute and
secon M # léég d( MyMont hT| me, n, 1)) Date(n)
ERNEYH) ) M n(n)

—CI nt(M d(M/M nTine, n, 1)) Sec(n) =
* Cint(M Cg}w}g@gﬂ-th@e hmp)a;qd date information into a 2 digit number

Month, date, minutes and seconds to be set as a 2 digit number
Jan set to 01, Feb set to 02,... Dec 12

If Len(MyMonthTime)<2 Then MyMonthTime="0"&MyMonthTime
If Len(MyDateTime)<2 Then MyDateTime="0"&MyDateTime
If Len(MyMinTime)<2 Then MyMinTime="0"&MyMinTime
If Len(MySecTime)<2 Then MySecTime="0"&MySecTime
. Extract information of every digit for month, day, minute and second

Month(n) = CInt{Mid(MyMonthTime,n,1))
Date(n) = Clnt(Mid(MyDateTime,n,1))
Min(n}) = CInt{Mid(MyMinTime,n,1))
Sec(n) = CInt(Mid(MySecTime,n,1))

. Replace any of these digits that are zero with a randomised number ranging
from 1 to 9.

If Month1 = 0 Then Month! = 1 + Clnt(Rnd() * 8)
If Month2 = 0 Then Month2 = 1 + CInt(Rnd() * 8)
If Datel =0 Then Datel =1+ CInt(Rnd() * 8)
If Date2 =0 Then Date2 =1+ Clnt(Rnd() * 8)
IfMinl] =0ThenMinl =1+ CInt(Rnd() * 8)
IfMin2 =0ThenMin2 =1+ Cint(Rnd() * 8)
IfSecl =0ThenSec1 =1+ CInt(Rad()* 8)
IfSec2 =0ThenSec2 =1+ CIni(Rnd()* 8)



Repl ace any of these digits that are zero with a
random sed nunber ranging from1 to 9. If Monthl =0
Then Monthl = 1 + Ant(Rnd() * 8) If Month2 = 0 Then
Month2 =1 + dAnt(Rnd() * 8) fDatel = 0 Then Datel =
| + Cnt(Rnd() * 8) If Date2!™ 0 Then Date2 = 1 +

nt(Rnd() * 8 If Mni =0 Then Mni =1 +
Clnt( Rnd() * 8 If Mn2 =0 Then Mn2 =1 +
Cl nt (Rnd f* . If Secl = 0 Then Sec 1 =1 +
Clnt( e ting sh his ¢ n Sec 2 =1 +

Cint(RndQ * 8) 19 Part of the listing show ng this
coding. MM nTime = Mnute(Now) |If Len(MyM nTi ne) <2
Then MM nMydmimemMimm(hew)M n 1 =
Ant(Md(MMnTine,1,1)) Mn2 =

Cl nt (M d( MALaTMBRTing)<t Thdh MyMiaTindFer&MyMinFinde +
Cnt(RMdQ * 8 If Mn2 <= 0 Then Mn2 =1 +

Ont(Rnd()M1n$)=cM(§ﬁeM i ipeqong( Now) | f
Len( MySec Tisg -'ﬁrlmgz ' &WSecTinme Seel =

Gnt(Md( £Ceo h i Int(Rnd(
dnt (M d ROrREh see] = 1
aﬂtémd‘ g oyl ald el TH) Sl - 1

Cnt(Rnd() * 8) Algorithm 3. Generatlon of a
Random sed Paranetric Variable (Exanple that of a
resi stor vahkeyTineT feeandtNovR, 655, Maxi mum 9, 653, 895

---------- H-Ler{ MySeeTime)<2 Then MySecTime="0"&MySecTime
Secl = CInt(Mid(MySecTime,1,1))
Sec2 = Cint(Mid(MySecTime,2,1))
If Secl <=0 Then Secl =1 + CInt(Rnd() * 8)
If Sec2 <= 0 Then Sec2 = I + CInt(Rnd() * 8)

Algorithm 3: Generation of a Randomised Parametric Variable
( Example that of a resistor value)

Minimum: 1,672,655, Maximum: 9, 653, 895

t

' Randomize Resistor value in Ohm

RandMOhml =

Round(
CLng((5*M*(IDNum1))+(5"2*(IDNum2))+(5"3*(IDNum3))+(5"4*(IDNumd4) }+(5°5%(
IDNum35))+(5"6*(IDNum6))+(57*(IDNum7))+5°8* (Month1+Month2)+547*(Date] -+
Date2)+526*(minl+min2)+5/5(sec1+sec2))

Algorithm 4: Generation of Randomised Standard Values
Example standard value of resistors

Define array

'




Random ze Resistor value in Chm
-------------------- RandMohm = Round( CLng((5"1 *
(1 DNum ))+(5“2*(IDNurT2))+(5232)

*(1 DNunB) ) +(574* (| DNun4) ) +(5™5" *( | DNunb) ) +( 5"6*

(1 DNun®) ) +(5*7* (1 DNun¥))+5"8 *(Month 1+Mont h2) +577*
(Date,l,+ nm n2) +5A5 (see l1l+sec2))
Al gor i, fArrrﬁy ﬂ}g@ﬁﬁr&‘f%ﬁ ? *it\'é’ﬁdom sed Standard Val ues
Exanpl e 'standard valué of réesistors Definé array 20
&Reé 13¥f Standard Resistor Val ues

(10,11 .13 A5,16,18,20,22,24,23, 30633, 1. 1,43.47,41 .662,68,75,82,89,92,100,110,12

@10, 11, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56

16@,1 68,,1 6@l &22(&921!2241)@70;8130,332,360,390,430,470,5 1 0,560,620,680,750,820,

%80,92600d% 01 ¢b81208080 2800214004 800,3008)2:00,2400,2700,3000,3300,3600,
@60 390, 430, 470, 510, 560, 620, 680, 750, 820,

0
8960 920 sllfb%%gég%el@% g@,%zégg%@é%@olbg% 6?&%91’2%8993600,150

EO 2700, 3 00 300,3 6

0. B5R0 08052 2000000 0 29980 3388 0pRg900R3000.47000,5100

LA A0800, 4008 00D 00800 80180 98 o
86000, 62000, 68000, 75000, 82000, 89000, 92000, 100000, 11000
@6@@1@0@@9@@@0{6@9,‘]@80@1[9),24@900,270000,300000,330000,360000,390000,43000
260000, 180000, 200000, 220000, 240000, 270000, 300000, 33000

97 3R0M006R 6600 43001,680000,750000,820000,890000,920000,1000000,1100
000,1200000,1300000,1500000,1600000,1800000,2000000,2200000,2400000,270000
0, 3000000,3300000,3600000,3900000,4300000,4700000,5100000,5600000,6200000,
6800000,7500000,8200000,8900000,9200000)

t

¢ Find nearest standard resistor values function

Function FindNearestValue(arr, randNum)
Dim x, result
Dim curDiff
result=""

"terate through the array
For x=0 To UBound(arr)

‘calculate current difference;
curDiff=CLng(arr(x))-CLng(randNum)

'return value if equal:

If curDiff=0 Then
result=arr(x)
Exit For

End If

'value is not equal, check for nearest standard resistor value larger than the ‘randomised
value.

x=0



470000, 510000, 560000, 620000, 680000, 750000, 820000, 89000
0, 920000, 1000000, 1100

000, 1200000, 1300000, 1500000, 1600000, 1800000, 2000000, 22
00000, 2400000, 270000 O,
3000000,3300000,3600000,39000%b,4300000,4700000,510000
0, 5600000, 6200000,

6800000, 7500000,§20290%, 894400, 9200000)

"""""""""""" o S
i

X
------------ F b RS L A SRR LA 2h 348y

cur
------------------- FEETRBE) Fi ndNear est Val ue(arr,
randNum) Dimx, result DmcurD ff result=""
"iterate througkinditeamast\glueForulix=0 To UBound(arr)

‘cal culate current difference:

cur Di f f =CLmgd@unésdy) - CLng(randNum)  'return val ue if
equal : If curDiff=0O Then result=arr(x) Exit For End
If '"value is not equal, check for nearest standard
resi stor value larger than the "random sed value. x=0
21 Do Wile curD ff<O x=x+1

curD ff=Abs(CLng(arr(x))-CLng(randNum)) Loop



result=arr(x) FindNearestV alue=result End Function
22 CLAIMS: 1. A system for el ectronic-assessnent
and/or -training conprising: a processing unit which

i ncl udes a dat abase for stori a plurality of
questions froma plurality of topics of
assessnent/training, wth each question being designed
with a variable paraneter; [gndpgs.user interface
between a user and the proCe€ssImg unit; wherein the
processing unit generates a random nunber operable to

rovide a e vari abl e paraneter .each tine a user
BeP ec b b firat ot elvsabt AR B RIoHIRE EHPBAGHE  ho

user |1 | ; i
oo MRARSg oy SRS ol of avions

lfsrm ai enatityt pCwpicsrolmastsementSrainingywitke eaclc guestion @etng designed
er el(ﬂ t he random nunber is further
e

ﬁb ‘éﬁrbag[%pfg%mggna? date and time infornation when

a usery dsediditekfacd BetivBeh SHseh A the $LREiSy diguestion from
the plurality of topics of assessnent/training and/or

r e- at teEippRin thy M@cw@gtmﬁrgewam wgﬂ@mwmr d@pergbledo provide a
%g}rf%%n\?aiﬁfoiet g%egl 5% %c}[ﬂg H?o L{E?, &E ea er 1f’ @%.r%gse{rrl]ent/trammg

I'S "use
allimaghﬂnfeusmamdﬁh&,nunber based on the near est val ue
or a sequential count froma predeterm ned position in
the array. 5. A systemaccording to any one of the

preceqy g&%ge% c'fSde%'tH LB&E c\gg?g hShy ganﬂom LR 1s6ge11°‘rated based

system one t'he prece Ing cl
bnrthdmericbnmxﬂiaaﬁmgumber attenpt counter. 7. A system
according to any one of the preceding clains, further
conprising an electronic guide.

3. A system according to claim 1 or 2, wherein the random number is further
generated based on the date and time information when a user logs-in to the system,
selects a question from the plurality of topics of assessment/training and/or re-attempts

the question.

4. A system according to any one of the preceding claims, wherein the random
number generated is used to select a number from an array of standard number based

on the nearest value or a sequential count from a predetermined position in the array.

5. A system according to any one of the preceding claims, further comprising a

timer,

6. A system according to any one of the preceding claims, further comprising an

attempt counter.

7. A system according to any one of the preceding claims, further comprising an

electronic guide.



23 8. A systemaccording to any one of the preceding
clains, wherein said database further conprising a

user account. 9. A system according to claim S8,

wherei n said user account comprises a data-log of the
user's training/assessnent sesSsions, a score for each
session, tine spent during each session, and a tine

RESEer We el N I . E -af t ch.

Socel on DRI O TS ALk AL SherPRHia databese
furréeedomgrishgimssr asb@mei n sai d vari abl e paraneter
conprises a set of variable paraneters. 11. A nethod

for el ectronic-assessnent and/or -training conprising

bhe shepsif acrdiff & éh 8 WhAER! shidsef a&H@xﬁtdoﬁﬂa?isEsr £Bta-log
a plurality of topics of assessnent/training 1n an

ef detuseris tratin g bsssneys tanpnsyiateoraioh eaphiestdion thed sgent during
designed with a variable .paraneter; b. generating a .
RO U ABLE THRERRY TBHRTEGTE eUarHrhamE Bl cioh Session.
mat hematical formnmula to provide a unique paraneter;

c. randomy issuing a user wwth a question fromsaid

pP.ur abi wpteat aepeeding dneny pneof thepreseding claims, wherein said variable

PSR LB AN e =2

generating an answer to each question with the unique
araneter provided to the user and canparing the
ghs vef B¢thed fa@lagironicipsessgnt and/ar dragyng eompjesied die sgps of:
nsweg:. \ : { : r s
Ty o pfurafRrchiiofs BORL £l 8 BERRREoF Airpomenyivaining
ihZan Aeoeddiodambaar distegn, tvaitlc bahmukitionbengidesigaddwithepvariable
of generating a random nunber conprises the steps of
%{i‘rg‘ét@’f;i ng each character of a user identification

RUMegenelading’y FRIUBRARELT Ghd it %p@aﬁjeg@cl&dﬂ{l%gefa mathematical

whereln sal d step of generating a° random nu

fountlade pooigr @ sEgue peameteps of extracting the date and

ctz.i e Iia%glglgpxtsis&gg 2::14user with a question from said plurality of questions in a
topic of assessment/training selected by the user from said plurality of
assessment/training topics;

d. generating an answer to each question with the unique parameter provided to
the user and comparing the answer supplied by a user with said system generated
answer; and

€. awarding a score for each correct answer and updating the user score in a user

account.

12. A method according to claim 11, wherein said step of generating a random
number comprises the steps of extracting each character of a user identification

number.

13. A method according to claim 11 or 12, wherein said step of generating a

random number further comprises the steps of extracting the date and time information



when a user logs-in to the system selects a question
fromsaid plurality of assessnent/training topics
and/or re-attenpts the question. 14. A nethod
according to any one of cl ai 1 1-13, wherein the
generated random nunber provides a selection of a
nunber froma standard array of nunbers based on the

t I [ q i a n : ot
PRSI BB B ERUD LIRS P from i plurality of
asgesmenigraiongwpico aed/of retdtengitathawudstiond, furt her
conprising the step of conparing the user score with
a predeterm ned score. 16. A nethod according to claim

13, T U hReodCREREINE 1B 9n} D 8f SRingY 1 de3 sifE
whet her the0 answerl%pr oellt,de%l bggltnhe usje’r I?Pé&g‘ﬁ%i %egterated random

appdgpprovides asseipstino df acuorbdi fignt @ sthdarthat@y offmembers based on
fe user 1,s allowed another. attenpt at. the.guestion

PR R e B RSP AR e FBbeinnd Roated i

it is the user's first attenpt. 18. A nethod

according to claim 16, wherein an electronic guide is

launc Hetrefiodtageording é¢ arscerrecofi the plaironl t-hé, forthefeomprisimgdhe step

Pl gt vl LR R RN “one ot ol ai

15-18, further conprising updating the score to the

er account_if the user, score i s above the o
E ede bl RSRSEIG 100 2inn | ve HBE: 4EROHHRE dhe sfep (ofjdgiermining
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19. A method according to any one of claims 15-18, further comprising updating

the score to the user account if the user score is above the predetermined score.

20, A method according to claim 19, wherein said step of updating includes
updating the actual score for a first attempt and a progressively reducing score for each

subsequent attempt.

21, A method according to any one of claims 11-20, wherein said question issued to

a user comprises a plurality of inter-related sub-questions,



24. A nethod according to claim 23, further checking
that a question has not previously been issued to any
one of the team nenbers. 25. A nethod according to
claim24, wherein conparing the answer conprises
conparing each individual's answer with the system

ener.at e nswer. and awardi ng a, wei ghted score to,
28 acn B8 ffaing dp © i Lereim ahas wogo anuReturyipn does not
1G5 CRTR NG syls@nt bdhdiidd an¥Wi&T GlrtheP 3G rAGRMIBARRS to the next sub-
submts each individual's answer to the question _
qeestph ibebadgon the tyrang tagssedr provieled ril tieedses wb-theiesl-ijoession, and

e e e

defined in any one of clains 23-25 and awardi ng the
team nmenber accordingly. 27. A nethod according to
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paranmeter conprises a set of variable paraneters.

24. A method according to claim 23, further checking that a question has not

previously been issued to any one of the team members,

25. A method according to claim 24, wherein comparing the answer comprises
comparing each individual’s answer with the system generated answer and awarding a

weighted score to each team member for a correct answer.

26. A method according to claim 24, wherein each team member submits each
individual’s answer to the question comprising a plurality of inter-related sub-questions,
checking whether each team member has approached a sub-question correctly according
to the method defined in any one of claims 23-25 and awarding the team member

accordingly.

27. A method according to any one of claims 11-26, wherein said variable parameter

comprises a set of variable parameters.



