1 Parametric Questions in E-Assessnent And E-Teaching Field of the

I nvention [0001] The present invention relates to assessnent and
teaching/training in an electronic-learning or -training environnent. In
particular, this invention relates to a system and nethod for random
generation of paranetric values in questions for assessnment and/or
teaching of a student/trainee in a virtual environnent. Background [0002]

El ectronic- or e-learning is beconmng an inportant learning platformin
educational, training institutes and/or corporations to conpl enent
traditional classrpamméteRy Quastions irelr Assgssasmt puad Ed€eactdngi dual or group
| earning and flexible lesson tinme, even across geographically separate
regions. [0003] Conventional |earning systens provide training and/or
assessnent. A training systemtypically allows students/trainees to
practi se by repeated |earning. F%ﬁ%@@fﬂwﬂﬁwmﬁﬁnassessnent system a student
is typical I : -1im u t . h typ of
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t he- bl anks questions. [0004] In some institutions, it is typical to. provide
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students to copy or a elr answers fromtheir peers Is mnimzed.
This woul d al so di scourage students fromlearning fromtheir seniors and
def eat the purposes of an assessmen(tﬁ Egrwev r, the types of questions that
can be set may still be linited. Fot? QH’b‘fe, for nultiple choice or
fill-in-the-blank type of questions, the time required to solve such
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earning. E-learning cah provide individual or group learning and flexible lesson time,

even across geographically separate regions.

[0003] Conventional learning systems provide training and/or assessment. A training
system typically allows students/trainees to practise by repeated learning. However, in
an assessment system, a student is typically allowed one or a limited number of
attempts. Both types of systems either train or assess students by getting them to
complete a set or more of exercises based on multiple-choice, true/false and/or fill-in-

the-blanks questions.

[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 in-depth analysis.
Typically application-based type of questions conprise nmany sub-questions
related to the answers to the preceding sub-questions. This type of
guestion cannot be handled by multiple-choice and/or true/false
approaches. Application-type questions are conventionally handled by the
fill-in-the-blanks. This fill-in-the-blank application-type approach also
means that the sub-questions cannot be randomly arranged with other
guestions. Alimtation of the conventional systemis that it can only

check for Qrrectness t he students' in uts aring. the mnth
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[0007] In an assessment, for example, at the end of a teaching/training programme, it
may not be fair to allow only one attempt per student/trainee. However, re-sitting for an
assessment means that a student could learn from the earlier attempts. The scores
obtained by a student after a number of attempts would not be a fair evaluation
compared with those students who are assessed based on one or fewer numbers of
attempts. Further, a student being disadvantaged in a way because of some

circumstances may require separate assessment criteria.

[0008] 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 into 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] In one enbodi nent of the present invention, a systemfor

el ectronic training and assessnent is provided. This system conprises:. a
processing unit which includes a database for storing a plurality of
guestions froma plurality of topics of assessnent/training, with each
guestion being designed with a variabl e3paraneter; and a user interface
bet ween a user and the processing unit; wherein the processing unit
generates a random nunber to provide a unique variable paraneter each tine
a user selects a topic of assessnent/training through the user interface.
[0011] In one enbodi nent of generatigg a Earaneter, t he random nunber is
generated based on the characters o r identification nunber. In
anot her enbodi ment, the random nunber is based on the date and tine
informati on when a user logs-in to the system selects a question fromthe
plurality &9010lopi exe gnbedimentsrfdhe prepant ivaptiem d/spytemdor eleqtempn isaining and
question. | . | t rameter isS. ec f. array
of standar3§ﬁé%%%$gg%ggégﬁgﬁ?@%g%%%%Fgg@%ggggén8?5§n§ggﬁ%%ﬁggfggggﬁ?afronya
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el ectronic training and assesspent system it further conprises a tiner,
an att enpt aeSEREY aiNg Wik ¢pch questiphdeiigsdesigneg withesvasiable pagaagter; and
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mat hematical fornula to provide a unique paraneter; randomy issuing a
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system, selects a question from the plurality of topics of assessment/training and/or re-

attempts the question. In yet another embodiment, a parameter is selected from an array
of standard numbers based on the nearest value or a sequential count from a

predetermined position in the array.

[0012] In another embodiment of the electronic training and assessment system, it
further comprises a timer, an attempt counter and an e-guide. The system updates each

user performance in a user account.

[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 to each question with the unique

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




system gener ated answer; and awardi ng a score for each correct answer and
updating the user score in a user account. [0014] In an enbodi nent for
generating a random nunber, it involves extracting each character of a
user identification nunber. In another enmbodinment, it involves extracting
the date and tinme information when a usér logs-in to the system selects a
question from said plurality of assessnent/training topics and/or
re-attenpts the question. The extracted information is operated according
a mat hermat iSEsi¢mfgsnenated angwpr eud gwarding aisgere fpaeasheoarect grovesind wpdstiag

enbodi ment ¢ e@s@?%&o?@in%nus%f)%chﬁﬁé! on-type or a non-application-type
questi on, en € user”s score'is below a predeterm ned score set in the

database and it is the user's second and subsequent attenpt, the system
| aunches an e-guide to assist the user during each attenpt. However, the
user scor e [9044bipgn egbpdunaept fupaerting a random nwaber itamealvestaxaasing ¢agb16] | n
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t he above enphodi nent conputes the answer toé}he next sugﬁguestion ased on
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I n anot her enbodi nent of the ectroni c assessnent and/or tral hing nethod,
the user ooiyoeipsesetert eam The system according to the above enbodi nent

ensures that a question has not been previously issued to any one of -t he
team nmenbers. Each nenber's individual answer is conpared with the system
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correct answer. [0018] In another enbodi nent where the question involves an
appl i cat i oquesios, wheretheiusers scarhisi bethiw a duedeterminedrseorgesct inghedatabiesd ahdr t he

correct appr.oach tg a next ub- questi o ased on_the won nswer .to the
previ ous stS alFe%SFf 8ﬁecﬁp§&p§ 8@3589% 81Item1r)1t, e sy%emriaunc es an e—%uf?de%o Slsist
the user during each attempt. However, the user score is progressively reduced for each

additional attempt.

[0016] In an embodiment embodying an application-type question, which comprises a
plurality of inter-related sub-questions, when an answer to a sub-question does not tally
with the system generated answer, the system according to the above embodiment
computes the answer to the next sub-question based on the wrong answer provided by
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 enulate the human approach to an assessnent or training.
[0019] In a further enbodi nent of the present invention, a question is
designed with a set of variable paranmeters instead of a single variable
paraneter. Brief Description of the Drawi ngs [0020] This invention will be
descri bed by way of non-linmiting enbodi dents of the present invention,
with reference to the acconpanying drawi ngs, in which: [0021] FIG 1 shows
a system for e-assessnent and e-teaching in accordance with an enbodi nent
of the presebquésivebasainon (he022hg Bhive th sheapreviows balr-tudstibuptavadedriy thel og-i n
process in aCC@édance mﬁ%h aq% enbodineg% of theggres nt_.i nvention; [0023]
FIG3 is aPToneRatt THIGE Ay THEHPSESSR 11 Havamatt Hg™ P P&indom nunber in
accordance wi th anot her enbodi nent of the present invention; [0024] FIG 4
is a flowhart showi ng the process of assessing a user based on a score

and a nunbd018l I eduiharenthodinent offheapresest orvealin), erqursitnl is dgugnedptitiyaest i on
accor di ng & %@3}1&% %%%%r%@%ea@%f%gg R GRHNE pgirgxl {%.I on. [0025] FIG 5 is
a flowchar £ showi ng Phé Process o 235BSS] ng a“user based on an
application-type question according to another enbodi ment of the present
invention. [0026] FIG 6 is a flowhart showi ng the process of nonitoring
the time reserve of a user &EbP&rGRLes ohRINEV N hodi ment of the present
invention. 6 [0027] FIG 7 is a flowhart showi ng the process of assessing

emboat ment 19920% Tt RTaddh SRR Rbted ok TO BRRERIR s PERSHGIDE e "

el ect roni ¢ pras@dniea@on] Wigh saferedd b @he @SomPAMYiIng dralings, h witiylpi cal Iy provi des
a plurality of conputer termnals or stations 16 linked to a processing
unit 12. The processing unit 12 houses the |earning system 10. After a

student/tr ?(% fEF has; shewed Sggemftgf e-@ls%ggﬁ%ﬁ and Qgﬁ%%wﬁt 4ckbRALAGSWIR an

provi ded w an account, r entitrcation nu
embodiment of the present invention.

[0022] FIG.2 is a flowchart illustrating a log-in process in accordance with an

embodiment of the present invention;

[0023] FIG.3 is a flowchart showing the process of generating a random number in

accordance with another embodiment of the present invention;

[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 to another embodiment of the present invention.



20 and, preferably, a password. Each tinme a student wi shes to start a

| esson, one has to log-in to the system 10. [0029] FIG 2 shows a
flomchart when a login process is started. At step 100, a student selects
to START a |lesson through a systeminterface at a conputer term nal or
station 16. The system 10 pronpts a | o§in request at step 104. After a
user identification nunber 20 is entered at step 104, preferably with a
password, the login_information is sent to the processing unit 12 for

aut hent i cal$BAl FIE. 7 fea Sowehar shaveng dhe praeessiof ysseprang epshmenmbgs of adeaim,
pronpts an i t | i.fi is i sibively
identifi ed?ﬁ '? ﬁfélp lhjés%glgnal g%%?? I g%r{l%ngn&g%% tdz%@éérc%r%%drlglgn{a%%aé atkéz;l?l og of
the user aoeation. i s updated. The systemthen requests the user to sel ect
the level of difficulty of his course in step 114 and the choi ce of

| ear ni ng/ assessnent topic or paper in step 118 before the course
progresses further. [0030] In another enbodi nent of the |log-in process at
step 118, the user is pronpted to select whether to start a | earning
nodul e or an assessnent nodul e. |DDetarkat Pescripgobodi nent, the sel ection of a
| earni ng or assessnent nodule is predeterm ned by an adm nistrator or
instructor. This selection will becone clearer in the later part of this

descri pti ofgoz2d] LanéédtgoBlcfit/eba%w 1 RMIAL shAsma odat gxl@%qnqmdg,tt?p@ahy pbvidek

storing the teaching and/or assesSment materials. The dafabase or databank
14 forms aapdntaligh of hemputer tesmiingds anstation 16 Tinkekta apctresgngmditdi2. The

assessnent _materials, i | ude;sets of quest) 30 at, vari.ou | evel s _of
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certain knowl edge or skill, and/or to assess a student's |evel of
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that can be, _{netgtﬂ?edsy A, WVpy to overcome this limtation is to add a
parametric Fiablie Pin gach guestion or question set. In another

enbodi nent, each question or sub-question in a set of questions is created

with a set of aranetric yariables Pa, Pb, etc. For exanple, in an
el ectrical [Qf28} %ﬂgt%ﬁhc&ysr% P‘f"c}fﬂrb‘ﬂﬁ‘@?ﬁ login process is started. Atr;gp 100, a student

selects to START a lesson through a system interface at a computer terminal or station
16. The system 10 prompts a login request at step 104. After a user identification
number 20 is entered at step 104, preferably with a password, the login information is
sent to the processing unit 12 for authentication. If the system does not identify the
user, the system prompts another login request. If the user identification is positively
identified, the user identification number 20 is captured and a data-log of the user
account is updated. The system then requests the user to select the level of difficulty of
his course in step 114 and the choice of learning/assessment topic or paper in step 118

before the course progresses further.

[0030] 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 inductor val ues.
This paraneter P, Pa, Pb, etc is varied each tinme a question or set of
guestions is issued in a |learning or assessnment nodul e. An advant age of
providing a variable paraneter in a question is to mnimze the
opportunity for students/trainees from donparing, copying or adapting
answers fromone another; instead, it encourages the students to prepare
for their e- learning or e-assessnment. [0032] In one enbodi ment of varying
t he par anet[ed1P,Theasysteln 1@tes atdatbssesoredatdlthnki ldefur istdrimg thaddachbingraadicer of

the user identification.n e 0 and nerates a rando nunber. R fromt he
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oper ating NuNMghaeSeakhthd dhdvdi@sssfhertdRNAtidll GRIIRNRWIRREtRYs 80@PV4HdMRE to a
mat hematical fornmula in one enbodi ment. I n another enbodi nent, the
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the clarity of description. [O ano ment  for
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Alternatively, the date and tine may be the instant when a question Is
i ssued to &, PsiRigetdtistvadedehasndequestgn esse sf firstoghis asstalinsdeamingoatul e of
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student is given the sane question. gorithm2 is an enbodinent for

answers from one another; instead, it encourages the students to prepare for their e-

learning or e-assessment.

[0032] In one embodiment of varying the parameter P, Pa, Pb, etc, the system 10
identifies each character of the user identification number 20 and generates a random
number R from the user identification number. For example, a random number R1 is
obtained by operating numerals 1-9 in the user identification number 20 according to a
mathematical formula in one embodiment. In another embodiment, the alphabets or
zeros in the user identification number 20 are each replaced by a value randomly
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



generati ng random nunber R based on the system s date and tine, and is al so
provided in the Appendix. [0034] In an enbodi nent for varying the
paranmeter P, the system 10 invokes an algorithmto generate a paraneter P
or a series of paraneters Pa, Pb, etc., based on the random nunbers
generated in the preceding enbodi nents. 8This ensures that the paraneter P,
Pa, Pb, etc. is/are different each and every tine a particular student is
gi ven the same question. The algorithmfor generating a paraneter P may be
based on aonpfrigEsmplecarordigrtessioomula) BopOYidelagandors mywbeaRf Thavd#tarnd f or

generating_ a rando nber. R 1n_st 204, t stem 10 extracts e
characters R agr ? t Etl(tl}g n]t%'Stsanhsae . s?rdE% PPYEs fiﬂ@x Iﬁ’éﬁ%‘%ﬁn %8. t%EaSé]ﬁger% Har act er
in the i demlickhiaelyonhddaemd2@me snaydbathd itntlindich yuddtion tis isstiedtep 208,

each digit is checked whether it is a ZERO or an alghabet. As ZERGs and
al phabet s atudenifraineg fsthgiiregresses fuorEhacowsd oopedule pbicarning QeasseErget er s

are repl ac 1 I d
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in step 21zhd mndemplugibedR, hinbtheysoerpatdmext P,aes Bb} dte, is asdysdiferdatt cachand

time information in step, 216. In step 224, a random nunber R is geperated
based on t H&raRAHgWaciudenbisgEsmibe spae aHestipapAlgonthng g 1% ppgmba@mspt for
conbi nati o ' For :d
opor at 1 ons Loy TR ATy bel R IS CLrORE SRt Bl (RHERY S alk B9¥j0ca
228, a par angkeexppendiRa, Pb, etc. is generated based on the random
nunber (s) generated in the preceding steps. Generating a random nunber R
according to this invention ensures that the random nunber R is unique and
therefore {dygsPas alBifbodiMeROE PRl BB fdataflbttl O @ sRAGH 10 MRoRePast udent
is issued a question by the systeni 10 and/or each time a question is re-

at t enpt ed. alg06i86i td gergeaten peianpterteonmsaive b parmeRes PRIPD, etcc baseddintthonal
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par anet ri ¢ py@iiéeer PP, bft. &/4dabffbent SRy Pd vefletin@®d particular student is

given the same question. The algorithm for generating a parameter P may be based on a

ep

mathematical expression.

[0035] FIG. 3 shows a flowchart for generating a random number R. In step 204, the
system 10 extracts the characters from a student’s user identification number 20. Each
character in the identification number 20 is identified digit by digit. In step 208, each
digit is checked whether it is a ZERO or an alphabet. As ZEROs and alphabets are not
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 extracts 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 nunber within a range. For instance, a
resistor value in an electrical engineering problemnust be selected from
a standard array of whole nunbers. Algorithm 3, in the Appendix, is an
enbodi ment for rounding off a random parametric value for a resistor.

Al gorithm4, also in the Appendix, is af enbodinent for finding a nearest
resistor value to paraneter P, Pa, Pb ... froma standard array of

resi stor values. In another enbodi nent, a resistor value nay be sel ected
based on aa stedent isé&gueheeuestom bxdmpbystas Idoamy @dedchdime hejWRstarsist feon
from say, éhe fi,rst value in an array. [0037] In an inplenentation of the
pr esent i né W?P%ﬂ the process flow between reference points A and B in
FIG 3 can be |nterspersed bet ween the corresponding points in the
flowmchart shown in FIG 2. In another enbodinment, the process flow between
ref erence [RAi3AL dn geraialing tha pRragcty Rate, Bb, eig casdditeanabrulesr mey, be |§$Sé&i‘@§§n| n

step 118 'ch é‘l%sugn b e(%% Lgstu%ﬂs %x[ %) ?‘? bapid &ge o §g¥?%trf% Jah? WERRLY i

part of a l'ear rain I'nues ex anp

step 118 i Quédtion. Eor bihlﬁ}ile,ptha Haranidific SyRiceor 7€k InS$ Yasstian rauiebé b aleciatal
guestion set 30 with variable paraneter P, Pa, Pb, .etc.. [0039] In step
232, the sOYUEERE aavhderpumber,er a@égxb%wnaw@a 5B §05 ingAnspctissIsias vehis Insyst em

10 T_he Syap%f%&ﬁcaﬂ%ﬂgfn%éﬁ@%b{o%@ﬁyﬁ;s{t b stepac‘ié?ihfr&ﬁrd ?t%&afgaat&%gf‘&fe\bhﬁe Pa,

were-rssu e system n conpar es
t he st udenmumbmsw«hgonthmth it e Ayisdndid, $s ansmbodiaredt &rscmrcﬁngwffiasragdomn for

a correct answer step 236, th score (s .conpared wth a pre-defined
score 44. Pﬁraerr?éﬂcsff%a% T resitare Af&?rit@na%&ilﬁ@ 1PHE?AIBP%“ddPéf1? ABFbOdIEei 4t he
system prO‘f&eﬁlﬁdﬁé’asrfe%s%gsﬂof‘v%b@@p&ﬁ%e%@?ﬁW@ SE¢hFa 's@ndéf@%%‘?%f‘ n the

user account. In Step 240, a penalty'is applied to the student's scCore if
it 10 is thesigowddnes. §n saacthndembddlwbSeqnmmoraztahEnpay b¢ rselscted daboldément  of

the penalty system e stu ent's educed ct X if it is
Lhe ot udentouttsEute 40t epbIe i ria Tl Feutaie fy! i dhratieel y
reduced by ahhgafactor X for each additi onal at t enpt at_a question 30. I|f
the student's score 40 in step 236 is bel ow the predefined

[0037] In an implementation of the present invention, the process flow between
reference points A and B in FIG. 3 can be interspersed between the corresponding
points in the flowchart shown in FIG. 2. In another embodiment, the process flow
between reference points A and B in FIG. 3 can be executed after the process in step

118 in FIG. 2 is completed.

[0038] FIG. 4 shows a flowchart for a 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. The system 10 then identifies that the student
is weak and an el ectronic- (or e)- guide 52 is |aunched to assist the
student in step 248. Alternatively or ih0addition to the attenpt counter
48, an e-guide counter 56 is increnented. After performng step 248, the
system 10 junps back to reference point D. [0041] In a second (and
subsequent )is altet sinpent’st $esosy sind sub@qathtoaentphelns onel embodiment of ghet penaltyt he

guestion 30 th d) variabl e,par te, .R,,.Pa, Pb. ... In t her
Arbodi mont SYHRe: by iR b bekei P BRBERSRER IRk i5 s Slichr s ieBr DB e
vari abl e %HQH@b&Geﬁnedaﬁboréaﬁ progrekdively @wu%&i%b Ase theorsSt Bsienth RdiEbRISES
through the second (and subsequent) attenpt, he sgétem checks on the

student's sdtemgt afgeqmlonﬁé If(th@atuldcnt@tscoee)4(bmeﬁaf2 th brdow éhe predefegd236,
and the system eed f i SCO ep 240 or
4;19@I §&s er-m C ]% v%%&teagtb 3??1% % f@g’t atte [& s'te HqeP

re-1aunch the® A the orrmance of this
student. [0042] Going back to the step 244 in the student s first attenpt,

when the decision in step 244 is "YES', the s stem 10 all ows the student
anot her at t[eq4gt ﬁthetqe{éls%rté steg 3445 NO3qm; afempiep 48ipingrrancataddaistent  of

FIG 4, | t h 30
w th the ord3bIhe Rstn o MR idsHa! AR sclqdot co%%t il MRS b,
after execuidegs2sik ¢junehe] tol R3sistthé bimdere i sidp Qe Alodrnatvely élr in addlieips to?ﬂnﬁ 224

and 228 are interspersed between steps 22Q and 235 and the second Efg?d
subsequent )aﬂatrlpéﬁ?ﬂnt?rﬁc& 3B ESEHED LM PO AN ENPRR @ﬁ@repfa mfrtgn%eP

i nformation é}rs?eh?POp%%& baﬁtct‘retfé}énée}%hﬁ'b.e”b()d' ment, new random nunber R

and pararret er are generated in the sane question 30 each
time a student re-attenpts a question 30. In an alternative enbodi nent of

FIG 4, theatt npt counter, 48 is i ement.ed i 252 S of in
Step 24, THbOAE SRR AR THP 4 WERaRLO AR Y TAFED - ¢ he
process fl QefpPihe ﬁﬁés%'bﬁnﬁ)ewi?ﬂ&' Ak (61d) Vabihble parfB¥teP®Yipa, PHOM ltnh@aother
corresponding point in FIG
embodiment, the system 10 executes steps 216 and 224, and generates new variable
parameter P, Pa, Pb,... in step 228. As the student progresses through the second (and
subsequent) attempt, the system checks on the student’s score against the
(accumulative) predefined score in step 236, and the system 10 proceeds to update the

predefined score in step 240 or re-launch the e-guide in step 248 depending on the

performance of this student.

[0042] 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 endless loop if a student
does not provide a correct answer after many attenpts. To avoid such a
scenario, the system pronpts a user to term nate a course session once the
attenpt counter 48 indicates that a predeterm ned nunber of attenpts have
been nade. [0045] The process flow for Hl teaching nodul e has been
illustrated in FIG. 2 and 4 and explained in the precedi ng paragraphs.
The sane process flow for an assessnment nodule can be inplenmented in

anot her way by controlling the nunber of attenpts a student is allowed to

try. The n r_of att t .can be controlled, b e ajtenpt counter 48
Fenching KRG Len fiiabanentagon, of 4 pebRtiptar &) FEG- 4f Tsvaesss Yo droma
student/ t r 3f8RAcPFSIHOC T PIG. RIEh Wb EiR FRNFGE icBREkpBAAAE pOint HLRICE 2.
Alternatively or in addition to the attenpt counter 48, a tiner 50 may be

provided. Wth these enbodinents, a student's perfornmance can be nore

fairly ass d. based ont he. r of attenpts, and/or..tine 1 od
b1 ocat aa TRASE 18R HRdkesh ARl cin e R tnaf coiih BRI Boftit b RsBCUAE ot e
nmodul e, al brdhige &tcuetest sster afRéombale ditwhpi. T RSbidostsh Of scefail, itb@kystdrevel of

difficulty albeit with different variable paraneter(s) P, Pa, Pb, .... In
this way, PEJBRIS8Hser tlojternfipgle &CoyEse SoFsinir @ge thye @@rrmgtﬁ@urg@%w@a% thahswer

di fferent g&?ﬁe}eﬁ@l@edrn@ﬁ%?ﬂl)ilﬁ%ﬁlpjﬂﬁ%bfeérﬁ)mtaﬁe.queStiOn dat abank. [0046] The

process flo rat I's easy to illustrate for a sinple
guestion or question set 30 in a teaching or assessnent nodul e. Such a

question 30 ma e nmnultiple-choice, true/false, or fill-in-the-blank
types. In Mﬂyhéfgemaﬁf flevi fopp tp mgpmeg%lﬁﬁlaﬁ E@%tﬂué%?te%n gﬁ)%?'(?a%‘ﬁ{] to
appl i cati on:s i gﬁ% i r I ) j

applicati o%{l%l);ég@ag%g?%gc ey aétg%ﬂa%%gﬁ%va@tegqﬁh%éﬁée%dgggjt%ggg\%% etsjgrtleélé a
st udent i nneodutacan byyingplemssted sSmendtheewsy dy.coiitroldingpid nembéront- dtiepepts a

guestions 30A have . many intef-rela ed parts, andbthe an r ﬁ“o ne [;[)art is
el at ed t o SWHBRHS, IS o7y o The BuBber oD RERS (RGP FRtEEH e ftemp
e- | ear ni ng cgitleL19ISREMTEN bre-det duBARF] RAAHSHPWMAY alsh Be alloviddCoy F6L8S f1 ow

of the application-question approach starts “fromstep 1220. In step 1220,
t he systenmstudentézaines perfepphg deldvon-prypisiiged gradsnor3@are. Alternatively or in

addition to the attempt counter 48, a timer 50 may be provided. With these
embodiments, a student’s performance can be more fairly assessed based on the
number of attempts and/or time period allocated. Another advantage of this invention is
that in the assessment module, all the students are provided with questions of identical
level of difficulty albeit with different variable parameter(s) P, Pa, Pb, .... In this way,
assessment is fairer as compared to getting students to answer different questions

randomly selected from a question databank.

[0046] 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-assessment.




Wi th a nunber of parameters P1, P2, etc. corresponding to the nunber of
inter-related parts are generated. [0048] In step 1232, the student

conpl etes the answers to the question 30A and submits them for exanple,
by clicking on a submt button on the systeminterface at a station 16. In
step 1300, the system 10 conputes the abdwers to all the parts to the
question 30A. In step 1305, the system checks the student's answer to part
1 of the question 30A with that of the systemis answer. If student's
answer is deM7Edks showa mﬂ@t%ﬁh@pr@e@ecﬂbmf the applicati®i-questien agpra®hstartshe

S udent ' s ARIRSED a8 BrRREAA B slln 1Dt BReh aPbneBp R e i, " T

[0049] If t\heh s huget ofSpanavers R1Q PRAEtk. dorteSporitieny toe®k nuinber oft inter-delaiedi on in
step 1305 is "NO', the system 10 re-conputes the answer to part 2 fromthe

student's \maeﬁgreeg@weﬁe to part 1 in step 1310. In step 1315, the system 10
checks the student's answer given (in step 1232) to part 2 against the
systenis answer (in step 1300) and al so agai nst the systenis regenerated
answer in g60ap] 181s0epl 232, ethe wtedent kkainpldies slidemWer's so nid quextiohy30/endl i zed
for a mstake in arriving at the answer to for a mstake _in part 1
of the quésbmBhthsonforsgiample. by ligkiae caa salb%t laltearoea the 8ysHena {HRIEAcs 2t §

m stake in {gﬁ@lfoﬁrl'@% R 133)'65‘(1@ y@#en’% Eg c8g{’§g‘réts%e LESWEDA) éﬁttll?% B% 1306the

Advant ageou this frent "o sent I'nvention
student to qhestmx\mmd[nastqn:dm@s 4Be fyterh hhed«srthestudampsr aEsover 1o @l ofnthe
answering part. 2 n 30A..,In this resent inyention

oot be D s 20 rof AT B skithly %Pnsa%egeéfv?*ﬁge RGRHER & ottt

[0050] Si ms&ﬁélln%roée@dﬁoeﬁeﬂ@?ﬁ& T4 E‘t‘é‘%qgl‘ﬂ%ﬂé te?&@()% d4ed QF stdie 40TsvRE O
the (N-2)th part of the question 30A is updated in the student's account

for a corrd&tpadnditee qmstion ROA igyhkt smid spconmedsd pwceddsdk chtrktthe pnsves
student's answer t he (N-1D)th part is correct. |If the student's answer
in step 133%Mese ?‘Rﬂ Srrect, i.e the decision in step 1325 is "NO', the
system 10 re-conputes the answer to part N fromthe student's wong answer
to part (N-1). 13
[0049] If the student’s answer to part 1 is incorrect, i.e. the decision in step 1305 is
“NO”, the system 10 re-computes the answer to part 2 from the student’s wrong answer
to part 1 in step 1310. In step 1315, the system 10 checks the student’s answer given (in
step 1232) to part 2 against the system’s answer (in step 1300) and also against the
system’s regenerated answer in step 1310 This ensures that the student is not unduly
penalized for a mistake in arriving at the answer to part 2 for a mistake in part 1 of the
question 30A. Such a mistake could be a careless mistake or a mistake in entering the
answer 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 for an incorrect answer. As in the previous
step of checking the student's answer (in steps 1305, 1315 and 1325), the
system checks the student's answer agailst both the systemanswer (in step
1300) and the system s re-generated answer (in step 1330). The system 10
then proceeds to update the score for the answer to the Nth part and to
compute the overall score for the entire question 30A in step 1340. [0052]

From ste AL rocesses of c leting the,learnin essi ont i nues
won the SR e Ge HeBRERRIS sRp SORRecSig o' focsEs isOa B R FH 1
one enbodi gaestiod30ARhGtepSl335he FPGOS asSkofe0ld 9WinatHedfePa E8teec®hhsve ahdBo
student to re-attenpt the question 30A again with the sane paraneters P1,
P2, etc. bycqrafgiagneqrast apswez3as i Gmpseveqrs segoof dhaclangthsetudenbodiswent , t he
system 10 \, r C i X 4 and
255, i ot 8 s A RE R K S e Bdh e e SHRRE D Bl R B ana

new r andomsysiethanswri (i gemnesel) edd ithe Streh’ 2 dganthtal A8wWes dh skb 13p0). aket er s
are generated in step 228 in question 30A for .the student's second_and
subsequent SEYERMG ten mypeesps 1) apdag dhe senie dpbBuyansyertthesNeh pamh @ndnddli 1 i ed
for an ass i . i i on enbodying FIG 4,
this nDdif?@@?ﬁ%ﬁhﬁgﬁy%gg?ﬁgﬁgggﬁ%%%?&%ﬁﬂgéﬁ%ggl%ﬁyg?ﬁgnpt counter 48
and/or a timer 50 for an assessnment nodule. Wth the enbodinents in FIG

5, the system 10 is abl o identif student wth the ability to , solve
appl i cati oH%PFpETPHR el ghe P@ﬁﬁqSF%OﬁﬁmT%twgi%v%ﬁ% segtiememinEL ViR

car el essnegss aphibptiad Qe 216, SUHIRAL 348 D5NBVBBLRFIGSS. In' GWhiRdihai: ofhe
correct approach ™ taken and not being unduly penalized for their

car el essne$sG. §obS4ocEse fallaveng 5G&pi 262t 4 wrotdie fstusldni tovierdtieons teerhegitied i n
FIGs. 4 or can. be. up- _count or count - down tiner. For le, at the
begi nni ng. JPAEPRNHE SR pesiers BLeBLcHerD oA BRi HPSdRa GPTbhep

i nstructor 2y eRehfotRdt @hbsfidkettl thé FPstb@r 1RhoFes ba RN teftRncdpom@MPlhed ed.
The allocated tine can be the sane for everyone or different for anyone
who has spesscatesstapd 2165 334 andadn®. &n sigp@l6.0the cpigndidetd andi wapinforyationrs

addi tion, %ﬁ(ﬁtlelrré ' 9% a new random number R is generated in step 224 and a new set of

parameters are generated in step 228 in question 30A for the student’s second and

subsequent attempts.

[0053] The invention embodying FIG. 5 can be modified for an assessment module. As
described for the invention embodying FIG. 4, this modification can be implemented
by adding an attempt counter 48 and/or a timer 50 for an assessment module. With the
embodiments in FIG. 5, the system 10 is able to identify a student with the ability to
solve application-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 time 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 time, the system 10 loads the tinme allocated into a
student's tine bank. This tinme bank constitutes part of the user account.
When a student starts a course or trainisqhg session, the tinmer 50 starts a
count down and displays the remaining time fromthe student's tinme bank.
When the student has submtted an answer, the tiner 50 stops and updates
the renmai wif tigretdliveataonafiol atdrponendrapedific ptrsdenin be made abankwhitwaressery. t he

t or,. asses t he

student at ts not her question in the assignne spent,

Ui et 50 cTEERS SHATH S AOHENNE SCSSiAP qri pcor SSBPFAOT fodie BruaBnty e e
bank. The gphugaRtthé fnkldiRWREd 1Bo GANIdRYE tihfe JallR. THib ERc/IRBR YR titSteH Phrt
conpletely depleted to zero. [0055] Alternatively, an up-count tiner nay be

used i nst eafl thef user @ccmint.ddthen fistient statie auwersefordraining seHn;, thet tingr 50
invention provides flexibiljity to the use.of this inyention, _ For,exanple,
St udent o o oI 40 sk plegs (A relePe sipt B HENLIRErs g% b8 Ghnent
or assessMBWen AR stutbEteRdsSsuMittbd HnS Ansver 28R EAREH0 QbpRAIREIHABRE the a
shorter tine can be positively rewarded. In addition, a timer 50 all ows

student s t kemaifijngimae pyailpblefintoothp Isttdienids tite baski Whargver gerstident gticapets

cont i nui ng i .the .next caonvenient ti so. | he tinme

Feserve | 2ehdReRaRARAIEbe Aid i AR R bt (St BN e g0 e

assi gnnment ah tidRt regdte€ in {HEGRGIenA$ til¥BRREThAbO G alliPed RDUCHNtIEONT the mer 50
as described in the preceding aragraphs is illustrated in FIG 6. In FIG

6, after atipsdesesyy s@pscupplaslycdeplpisttoizgrost ep 2000, the system 10 checks
both the allocated tinme for conpleting this assessnent and a student's
account in step 2010. The systemthen starts the timer 50 to count down
fromthe remssyaltermively, bh@psdoudetitnes naayCpnied iinsteddepf 2 0aéht-do®@SirherAf t er

t he student_ subm s an swer, o a,questjon_in step 2030, e system 10
capt ur es t_h'éetuﬁ%% S SBan £ T ovaRidsRiides 8esbilis: g lﬁ%&éﬂ&l PR Feser ve
time left ipg efxgﬁltp%, Udeiint$ _&it%h?ﬁ@éluﬁ‘itséﬁiﬁif‘jﬁ cBRNe olVanSheR Z8R0fod Be
system checks whether the tinme “allocated is fully dtilized. If the
deci si on i mssSgreper2 @5 @ssesstheESInd sthdensy whe finshoarpéssignhent or assessment in a
shorter time can be positively rewarded. In addition, a timer 50 allows students the
flexibility of completing the assignment partially and continuing the assignment at the
next convenient time so long as the time reserve is not completely used up and the

deadline for completing the assignment is not over.

[0056] An implementation of the count down timer 50 as described in the preceding
paragraphs is illustrated in FIG. 6. In FIG. 6, after a user selects an assessment in step
2000, the system 10 checks both the allocated time for completing this assessment and
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 is 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 assessnent session in step 2080. If the decision in step
2050 is "NO', the system pronpts the student whether he w shes to
continue. The student has a choice 15 to end his session or continue wth
anot her assessnment in step 2070, and the process continues accordingly.

[ 0058] In another enbodi nent of the pre$®nt invention, system 10 provides
for the assessnent of a group of students/trainees as shown in FIG 7. In
step 3000, each team nenber | ogs-in at separate stations 16 and sel ects
the sanme orto@nfl ey extion s icgmiireret with another assewsweadindageAdi(gndithaprocess
instructor. The syste 0 then selects a teamquestion in step 3010 and
checks mheﬁﬁ@?mFﬁécﬁﬁgégyon has been attenpted by any one of the team
menbers before. If a question 30A has been attenpted by a team nenber
before, the systemre-selects another question fromthe system database or
bank 14. | floesshdasnpther etbodinpent wédhe atasemtpineentivn, aysteranOnprovisies feif bee, a
question 30A with a_.var d to each

T oent ™ o sy 3 U o BRI b st B in TG Zo i b 200 2ol e

and submi t snédigirlogsCinnRe eépayfe SAGYERY 56 arfdbdelectitielSathe 6r gigRIdAt adfihnidntoused
up are captured in the student's record and tinme bank, also in step 3020.

[0059] In dWessstrsciaperding enwadnstrusiasr Bheeysian AP shap wlegtsR feAmmUEstion ing he
system 10 sq%ridlﬁ @%heélﬂ%%‘i%‘%‘ﬁzes&f <R&L sﬁ&eﬁ%ﬂ gf‘e'd% t‘ﬁgo%‘é of g fLGPS 216

and 240 as JHIUSTra N anot her e et Wween reference

poi nts D anfledbdrf béfotz. 1T a qﬁxbﬁtlonsm B4 E&n@:ﬁéﬂhp&ﬂ B?Ld tehlrempmbecikseas, thet ween
and inclusive of the steps 216 and 240 in I n either enbodi nent,

the syst emSY&emisselegls atneﬂ@f gpestign drom HleS%Yétsne@ﬁé@baS% A& bank 4. df g9et08C ks

whet her al | ﬁggﬁ@ %E@’!’ nt or

a55|gnnent}w%PB %EQFF t eHZ?h%g%¥§ J%ﬁggggPete ﬁglg%éﬁgﬁhgﬁéﬁaﬁﬁe

system 10 qiamnkesenMJ%th ayisguedno amdehmmmwmﬂd&ademdﬁmmaceedw n the
| f anw guestion is selected, stemlOthen

assi gnnent in ste . e
checks whd® ﬁ@mpk%eﬁie aﬁsgg%ra?rft.ae éH]Pm%tF HheirTesep e sWarSs F&gé @t s score
account/tingq lﬁ?rﬂ:'ﬂlsb@u EFeocafﬂgx'i_’Qd inlthe stﬁhént’tsl?gcotr& AR Bk 8aAL afolig st@ﬁ gbed.ed, no

new questions are sel ecte by any one of the students and/or t he
menbers have conpl eted the respective assignnent or

[0059] In one embodiment between reference points D and E in FIG. 7, the system 10
carries out the processes between and inclusive of the steps 216 and 240 as illustrated
in FIG. 4. In another embodiment between reference points D and E in FIG. 7, the
system 10 carries out the processes between and inclusive of the steps 216 and 240 in
FIG. 5. In either embodiment, the system 10 proceeds to step 3030. In step 3030, the
system 10 checks whether all the team members have completed their respective
assessment or assignment. If not all the students have completed the assignment, the
system 10 checks whether any team member has selected a new question 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 system 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 nent for team
assessnment, each team nenber is assessed based on individual performance.
For exanple, the score of a team nenber is given a 16 wei ghtage of X% of an
i ndividual's score plus (100-X)% contritgition fromthe overall team
menbers' score. By allowng all the team nenbers to attenpt different
guestions fromthe sanme e-assignnment or for each nenber to attenpt

di fferent eveagsmssfeXfh of papedisidual’astoad plas &100eX )% wentribaiidn fremnthe averblé
assessed on how wel |l 'prepared they are based on the nunher of .

quest i ons/ &2E} BRABATSS EEord aliamin ﬁﬁlvee&eéméﬂanbﬁrf b e Aot WEANDS as
recorded byrdliehd &3 YistibMBeh ORI dA8h nferfRs Mo TRERDE dfrrdrbie-RaRismelli S

t eam assessnent feature encourages nenbers in a teamto help each other
prepare t pepseivasabahteddingldacly team eprassasesssahon how wahprepsred thay are

di " sl ing" nb . This di t ffecti
(1 "Cho. wei BRCAGE B AIRBR Y GUG oS Ao 4 4 AR ROmR S W KORE O on
fromthe tggHtSs Y6 r8ed §%@1‘%¢f&@1§1@d{imé 9QRdihingNinaeh hemRIrRosh 8 ®ahk Ofhig t eam

assessnent, a teamtine bank is created for ~ each team In another
enmbodi nent feahassessspant tieateredecquiaged theimbeenha tesanis helpmach atkeri repaipdat ed

for each student's account/itine bank, for exanple after a team assessnent
o ol oS STER M BB oA Sl GG b ek BRERE ccen
invention h@mbepacttid@isdndagedssit TaNBRImalctfRA¢ &t Bk Wwelgaegd bemdividuadnot her
enbodinment, it is possible that no distinction is made to whether a course
is for teaétirp ipereased asd therpontritutign &ipgr the teasn’s geose irflearepssd. t eachi ng, an
adm nistrator or instructor may set the timer as an up-count instead of a
down-count. Alternatively, no time limt is set for a student to conplete a
| ear ni ng sgmsi]olmn ahdther c&ﬂbb’&memlsoﬁa)teafﬁ]nasa&ﬁmﬁmgéam aimealobmknis l&ta’aaidOIfor or
i nstructor rely sets atime limt for the stydents to conplete an
exercise. P STmVWiqn@ﬁ@b%‘@L?E@e%ﬁ&?die?@ﬁF‘ée data gﬁ‘é 18 Ga3hdRIm 5 tHRY &n
described ﬂg&jated AU 8uBhed decbSntHRREbAIORS LAMHIBRY LRAAURSessment is
nodi ficatiohs, variations and

completed.

[0062] In the above description, embodiments of the present invention for teaching and
assessment are separately described. In another embodiment, it is possible that no
distinction is made to whether a course is for teaching or assessment. If a course is
designed for teaching, an administrator or instructor may set the timer as an up-count
instead of a down-count. Alternatively, no time limit is set for a student to complete a
learning 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 nati ons thereof could still be nade to the present invention w thout
departing fromthe scope of the present invention. 17 [0064] APPENDI X:

Al gorithm 1: Generation of Random Nunmbers from User Identification Read
student's identification fromstudent's login |ID = Session("StudlD")
Extract individual nunber/character frotmstudent's ID. |IDNunm(n) =

md(ID (n),1) Replace any of these IDNumthat is either a zero or an

al phabet with a random sed nunber ranging from1 to 9. If Asc(IDNum(n)) >=
Asc("A") ATEAs ARIIWIDIX) <= Asc("Z") OR IDNum(n) = 0 Then IDNum(n) =1 +
A nt(Rnd() * 8) Part. of tI&e listing i t = .
Sessi on( " St udl DAeEm] IEEALION OF 1 , perdde A0
md(ID 3,1 IDNumd = md(ID, 4,1) | DNunb = md(ID5 1) | DNuns =
md(ID6,1) IDNun?v = md(ID 7,1) If Asc(IDNum) >= Asc("A") And
Asc(| DNued ) <= AscRezi's)tudant’smmﬁcaﬁomfnmatuderm}ngin: 1+ dnt(Rnd() * 8) If
Asc( 1 DNun2) >= Asc("A") And Asc(IDNunR) <= Asc("Z") OR IDNunR2 = 0 Then

| DNun2 = 1 + CI nt ( RndD)= SesSjon{'fStAD() DNun8) >= Asc("A") And Asc(!DNunB) <=
Asc("Z") OR IDNunmB = 0 Then

) Extract individual number/character from student’s ID.

IDNum(n) = mid(ID,(n),1)
o Replace any of these IDNum that is either a zero or an alphabet with a
randomised 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 + CInt(Rnd() * 8)

Part of the listing showing this coding.

ID = Session("StudID")

IDNuml = mid(ID,1,1)
IDNum?2 = mid(ID,2,1)
IDNum3 = mid(ID,3,1)
IDNum4 = mid(ID,4,1)
IDNum5 = mid(ID,5,1)
IDNumé6 = mid(ID,6,1)
IDNum7 = mid(ID,7,1)

If Asc(IDNuml) >= Asc("A") And Asc(IDNum1l) <= Asc("Z") OR IDNuml = 0 Then
IDNuml =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 =1 + Clnt(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
IDNumS5 = 1 + Clnt(Rnd() * 8)



IDNunB = 1 + Cint(Rnd() * 8) If Asc(lDNumd) >= Asc("A") And Asc(|DNun4d) <=
Asc("Z") OR IDNumd = 0 Then IDNumd = 1 + Cint(Rnd() * 8) If Asc(lDNunb) >=
Asc("A") And Asc(IDNunb) <= Asc("Z") OR IDNunb = O Then |IDNunb = 1 +
Cnt(Rnd() * 8) 18 If Asc(lDNung) >= Asc("A"') And Asc(|DNumb) <= Asc("Z")
OR IDNunmb = O Then IDNum6 = 1 + Cnt(Rm®I() * 8) If Asc(lIDNunv) >= Asc("A")
And Asc(IDNunv) <= Asc("Z") OR IDNun¥ = O Then IDNunv¥ =1 + Cnt(Rnd() *
8) Algorithm 2: Generation of Random Nunbers from Systenis Date and Ti ne
Read syst eidf Asd{HINumA>+ iAse(" M/ Mand h\sc(IDbImttrw) Novse("ZVy ORt IDNuniiat® THeow)

MM nTi me FDMuméi=e{ Mant(RiiGecs)i me Second(Now) Change all these tine and
date lnforrIﬁAs@IDN@M)@;Asd@"gl")Aﬁ&m@e(rleﬁi <=dgice'Z"WORUDNuNE 0SBeands to
be set as apRudi79+ | HCRRhJ()Feg) set to 01, Feb set to 02,... Dec 12 I|f
Len(MyMont hTi ne) <2 Then MyMont hTi ne="0"&WNMont hTine |f Len(l\/yDat eTi me) <2
Then MyDat eTi mne="0"&WDateTinme If Len(MyM nTi ne)<2 Then

MM nTi ne="O"&WM nTi e If Len( M/SecTi ne) <2 Then MySecTi me="0"&WSecTi me
Extract inf, . af eve ) _ ‘ econd

Mont h(n : ' UARLLALIAY : ¥ime, n, |

)) M n%n)= - CI nt(M d(IvyM nTi rre n, 1)) Sec(n) = d nt(Md(I\/ySech me, n, 1))
. Read system’s date and time

MyMonth = Month (Now)
MyDate = Date (Now)
MyMinTime = Minute(Now)
MySecTime = Second(Now)

. Change all these time and 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) = CInt(Mid(MyDateTime,n,1))
Min(n) = Clnt(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 1t0 9.

If Month1 = 0 Then Month1 = 1 + CInt(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+ CInt(Rnd() * 8)
IfMinl =0 ThenMinl =1+ CInt(Rand() * 8)
I[fMin2 =0ThenMin2 =1+ CInt(Rnd() * 8)
IfSecl =0ThenSec1l =1+ CInt(Rnd()* 8)
IfSec2 =0ThenSec2 =1+ CInt(Rnd() * 8)




Repl ace any of these digits that are zero with a random sed nunber rangi ng
fromlto 9. If MonthI = 0 Then Monthl =1 + dnt(Rnd() * 8 If Month2 =0
Then Month2 = 1 + Ant(Rnd() * 8) |If Datel = 0 Then Datel = 1 + C nt(Rnd()
* 8) If Date2 = 0 Then Date2 =1 + CInt(Rnd() * 8 If Mnl = 0 Then Mnl
1 +ddnt(Rnd() * 8 If Mn2 =0 ThentlMn2 =1 + Cint(Rnd() * 8) If Seel
O Then Sec 1 =1 + dnt(Rnd() * 8 If Sec 2 =0 Then Sec 2 =1 +
nt(Rnd() * 8) 19 Part of the listing showing this coding. MyMnTine =
nute(Now) If Len(MyM nTi ne)<2 Then MyM nTi ne="0"&WM nTine Mnl =

nt (M d( MM nTiPaet af thie listiv siovein@lthis cilghigMyM nTi me, 2, 1)) If Mnl <= 0 Then
Mnl =1+ dnt(Rnd() * 8 If Mn2 <= 0 Then Mnt =1 + Cnt(Rnd() * 8)
MySecTi me = Second(Now) If Len(M/SecTine)<2 Then MySecTi me="0"&WSecTi ne

Seel = CInt(Md SeqH = nt(Md SecTine, 2,1 | f Seel <=
0 Then Seel (: 1(-|\+NCI g\gg(’lgnﬁl ?%*ng[?%%q\roggcz (<: 0(%en Sec2 = l)zr Cl nt (Rnd()

* 8) Algorithm3: GCe at | of. a om . Par anpt, ¢ i ariable ( Exanple
that of a resistor vEFG%S(N&M?IM)B?ﬁg?g?\)g’g\gfﬁaWQTn&uW@?{@??%95 -
""""""""""" Minl = CIntMid(MyMinTime,1,1))

Min2 = Clnt(Mid(MyMinTime,2,1))

If Minl <=0 Then Minl = 1 + CInt(Rnd() * 8)

If Min2 <= 0 Then Min2 = 1 + CInt(Rnd() * 8)

Q=zqn i

MySecTime = Second(Now)

If Len(MySecTime)<2 Then MySecTime="0"&MySecTime
Secl = Clnt(Mid(MySecTime,1,1))

Sec2 = Clnt(Mid(MySecTime,2,1))

If Secl <=0 Then Secl =1 + CInt(Rnd() * 8)

If Sec2 <=0 Then Sec2 =1 + CInt(Rnd() * 8)

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

Minimum: 1,072,655, Maximum: 9, 653, 895

' Randomize Resistor value in Ohm

RandMOhm1 =

Round(

CLng((5"1*(IDNum1))+(5"2*(IDNum2))+(5/3*(IDNum3))+(5"4*(IDNum4) )+(5"5*(
IDNum5))+(576*(IDNum6))+(5"7*(IDNum?7))+5*8*(Month1+Month2)+5"7*(Datel +
Date2)+576*(min1+min2)+5"5(sec1+sec2))

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

Define array




" Random ze Resistor value in OCm

RandMohm = Round( CLng((5 Al * (IDNum|l ))+(5 A2 * (IDNunR))+(5 "3 *
(IDNunmB ))+(5 4 * (I DNumd))+(5 ~5*( | DNunb)) +(5A6* (| DNunb)) +(5A7*

(1 DNunm7) ) +5*8 *(Month 1 +Month2)+5 A 7*i@ate |+ Date2)+5 "6 * (mn 1

+m n2)+5 *5 (sec | +sec2)) Algorithm4: Generation of Random sed Standard
Val ues Exanpl e standard val ue of resistors Define array 20 'Array of

St andar d Resi st 6AArYay ofStaadhabRssistor Vahesr ay

(10, 11, 13, 15, 16,18,-20,22,.24,-27--30,33,-36,39.-43,47Z,.51. 56,62, 68, 75, 82, 89, 92, 10
0,110, 12 0,3 Resistor

130, 150, 16Q &89, 200, 220, 240, 270, 300, 330, 360, 390, 430, 470, 510, 560, 620, 680, 750

890, 020, 10847181 136052908 Ao B 1 b £388, 5 565 ot 4900 300, 26

00, 3900,
00 470,51 A A S B AT oo, 150

16000, 18008999000, 22000, 24000, 27000, 30000, 33000, 36000, 39000, 43000, 47000, 510

0 O, 4300,4700,5100,5600,6200,6800,7500,8200,8900,9200,10000,11000,12000,13000,150
56000, 62000068000, 75000, 82000, 89000, 92000, 100000, 110000, 120000, 130000, 15000
0, 16000,18000,20000,22000,24000,27000,30000,33000,36000,39000,43000,47000,5100
160000, 180000, 200000 220000 240000 270000 300000 330000 360000 390000 43000
0, 56000,62000,68000,75000,82000,89000,92000,100000,110000,120000,130000,15000

0,

160000,180000,200000,220000,240000,270000,300000,330000,360000,390000,43000

0,

470000,510000,560000,620000,680000,750000,820000,890000,920000,1000000,1100
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)

‘ Find nearest standard resistor values function
L

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

'iterate 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, 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)
_______________________________________ o
Fi nd nearest standard resistor values function Function
Fi ndNear est Val ue(arr, randNum) Dimx, result DDmcurD ff result=
"iterate through the arrayo WhilexaDificOUBound(arr) 'cal cul ate current
difference: curDff--CLng(arr@exyliClng(randNum) 'return value if equal:
If curDiff O Then result=arr (X}curlEf-AbSELng@ae(x)ECLidtaneéNum)not equal ,
check for nearest standard,obgsi stor value larger than the "random sed
value. X=0 21 Do Wile curDiTfsQuie<armpcyl
curbDi ff--Abs(CLng(arr(x))-CLng(randNun;) Loop resul t=arr(x)

FindNearestValue=result

End Function



Fi ndNear est Val ue=result End Function 22 CLAIMS: 1. A systemfor

el ectroni c-assessnent and/or -training conprising: a processing unit which
i ncl udes a database for storing a plurality of questions froma plurality
of topics of assessnent/training, with each question being designed wth a
vari abl e paraneter; and a user interfac® between a user and the processing
unit; wherein the processing unit generates a random nunber operable to
provide a wunique variable paraneter each tinme a user selects a topic of
assessment/training through the useCLANMSface. 2. A system according to
claim1l1, wherein the random nunber is generated based on the user
identification nunber. 3. A systemaccording to claiml1l or 2, wherein the
random nunfjer i 9\ §ystdnh et elc@abRicabRIshas add/ep-tideng aéBpadisk:t | me i nformation
when a user |logs-in to the system selects a question fromthe plurality
of topics of asgdyeeassing updiwhielyinghdesn deebagetfonpiosng empdurgifgsifiquastions A
system acc I . of di.ng clai wher ei,n. t he random
mumber gendicat Bt RpEs3 SEFRERARINL, Pl T8 P R
nunber basedth Ovaridbl prean&st akdl ue or a sequential count from a
predeterm ned position in the array. 5. A system according to any one of
the precedi ng clRas#enteriaes hepeemapicr apdieprogepsipg unig, A system according to
any one of the i 08 ST - C I S er. 7.
A Syat om accor i eras thopR Aot iRl TRELE AP op B T iSRS
an el ectroniqueguirthble g&ameter each time a user selects a topic of assessment/training

through the user interface.

2. A system according to claim 1, wherein the random number is generated based

on the user identification number.

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.



8. A system according to any one of the preceding clains, wherein said

dat abase further conprising a user account. 9. A systemaccording to claim
8, wherein said user account conprises a data-log of the user's

trai ni ng/ assessnent sessions, a score for each session, time spent during
each session, and a tinme reserve remai idng froman allocated time after
each session. 10. A system according to any one of the preceding clains,
wherein said variable paranmeter conprises a set of variable paraneters.

11. A et hdd f oA sisten penvirding 46 ey arnof Gndrenedingreddimisnghereimpaiddatgbastie

steps of: ?W}fgeﬁﬁﬁrﬁggsiﬁ%glgﬁerr%&%-Of gquestions froma plurality of topics of

assessnent oni ¢ dat abase system w th each question
bei ng designed with a variable paraneter; b. generating a random number,
which is operable according to a mathematical fornula to provide a unique
paranet er; 9. r andisienyagoosdingtp elaing 8y whgrein saidyesss a¢connt ¢asmprisas @ dpledeal ity

aranet er; . r dngisiy e | |
cai o ot ur it 47 e < ARG oo FRAERIRORC. 4 SR 07 538 SRLGH, e S MRl 10

each quest ieach $akdidn, ahé a tiliecreerparcaniiias fipmoan diRdatt® tindeh€tetiSeeh segstbnconpar i ng
the answer supplied by a user with said system generated answer; and e.
awardi ng a score for each correct answer and updating the user score in a

user accoypt. I A eihe i i wherel.n: Sal: . of
generating a rand%'r% nu%e@ngggrrgéfgggogﬁlgcﬂgf@égglsnjg(]ﬁlalg%f ?‘@%ﬁ“ﬁgﬁlgﬁﬁa’%

char act er phrametes eompresta skt cftariahle paramsters. 13. A nmet hod according to claim
11 or 12, wherein said step of generating a random nunber further

conprises the steps of extracting the date and tine information 24 when a
user |ogs-in, to Al REHSY $6rBctdRlcCEESsReftURd ok Aaifihg To2pisinp kY @pstoy: Of

a. 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;

b. generating a random number, which is operable according to a mathematical
formula to provide a unique parameter;

C. 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;

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

e. 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




assessnent/training topics and/or re-attenpts the question. 14. A nethod
according to any one of clains 11-13, wherein the generated random nunber
provi des a selection of a nunber froma standard array of nunbers based on
t he nearest value or a sequential count froma predeterm ned position in
the array. 15. A nethod according to am34 one of the clains 11-14, further
conprising the step of conparing the user score with a predeterm ned
score. 16. A nmethod according to claim15, further conprising the step of
det er m ni ngvhenheatuser lbgteirartswhﬂ gystem.decletty tqelesti;m fican safd pdurakityt efipt .
17. A net hod accor o cl a 16, wher ei user is allowed another
attenpt at eﬁlgg‘ fOpics i 01'uré’earm Bsrbeﬂgesﬁgpow the predeterm ned score
and it is the user's first attenpt. 18. A nethod according to claim 16,
wherein an el ectronic guide is launched if the wuser score is belowthe
predet erm Add sdomethadacearding to hey aseef daisesclonits, mr@m ﬁmemed ratld@ﬂrpt

19. A met hod CCOI’dl ope of ,cl n
Codatime! | PitmPEE BRI a it 8PS nfinnit Bofs iy Al o Sinbo il R
predet er m fectheafdf waluc?d a DqiBiADELURE GO Pi@ddéterntihed Pasiifon iwliies &tdy. sai d st ep
of updat| ng includes updating the actual score for a first attenpt and a
progressively reduci ng score for each subsequent attenpt. 21. A nethod

ieer conpr i9es 2 BPRedefielt My 8 o AP ERE: FFAR QHRSABARIROEE. hod
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17. A method according to claim 16, wherein the user is allowed another attempt at
the question if the user score is below the predetermined score and it is the user’s first

attempt.

18. A method according to claim 16, wherein an electronic guide is launched if the
user score is below the predetermined score and it is the user’s second and subsequent

attempt.

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 nmethod according to claim 23, wherein the system according to any one
of clains 1-10 checks to ensure that a question has not previously been

i ssued to any one of the team nenbers. 25. A nethod according to claim 24,
wherein each team nmenber submts each individual's answer and the system
according to any one of clainms 1-10 conpiares each individual's answer with
the system generated answer and a weighted score is awarded to each team
menber for a correct answer. 26. A nethod according to claim 24, wherein
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23. A method according to any one of claims 11-22, wherein the user is a team.

24. A method according to claim 23, wherein the system according to any one of
claims 1-10 checks to ensure that a question has not previously been issued to any one

of the team members.

25. A method according to claim 24, wherein each team member submits each
individual’s answer and the system according to any one of claims 1-10 compares each
individual’s answer with the system generated answer and a weighted score is awarded

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
and the system according to any one of claims 1-10 checks whether each team member
has approached a sub-question correctly according to the method in any one of claims

23-25 and awards 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.



