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Abstract

T eaching finance to students w ho are not m athem atically inclined is very challenging. 
Interactive Learning Tool (ELT) has been designed keeping in view the needs o f  a 
learner who m ay require som e help in addition to the classroom  instructions. It 
contains learner centric con ten t with large num ber o f sim ulated exercises to help the 
learner to understand the concepts in finance. M ultiple Choice Q uestionnaire (M CQ ) 
is a self-testing environm ent designed for the purpose o f checking preparedness o f 
learner. In this paper, we will discuss both the applications. In the current version. ELT 
and M CQ are not integrated.

Background

The work reported in this paper has been carried out for T raining C enter for 
Investm ent P rofessionals (TC IP): a Zurich based com pany conducting training 
program s for banking professional and portfolio m anagers. The actual content to be 
program m ed is provided by the parent company. The developm ental work is carried 
out at its subsidiary com pany located in Goa.

Target Audience

The course consists o f set o f modules. The lectures for each m odule are conducted on 
w eekends at three d ifferent locations in Switzerland, nam ely, Zurich. Geneva and 
Lugano. C urrently the course is taught in three different languages, i.e. Germ an. 
French and Italian. The course m anual is prepared in English and a hardcopy o f the 
m anual is given to each participant at the beginning o f the m odule. University 
professors and practicing professionals write the manuals. The participants are m ostly 
w orking professionals sponsored by their com panies. At the end o f the course, 
participants appear for a certification exam ination (sim ilar to CFA) conducted bv 
TCIP.

Motivation

TC IP desires to add value to learning by creating content that is better understood by 
the participants. The subject o f finance contains large num ber o f form ulae and
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m athem atical derivations and participants often find it difficult to understand the 
m aterial. O ne o f the objectives behind program m ing the content is to encourage the 
partic ipant to experim ent, and understand the m odels represented by the form ulae. To 
create a learning experience through exploration, interactivity and visualization is the 1 
prim ary m otivation behind ELT. The program m ed content is also expected to &erve as 
a quick reference for practicing  professionals for on-line help.

General Constraints

The w ork was started in January 1999. Currently the team  contains 3 program m ers 
and 1 subject expert. A bout 80 m an m onths of efforts have gone in program m ing the 
m anuals. It was a conscious decision not to use any authoring tool because it was 
observed that these tools are very general purpose and do not provide necessary 
flexibility  and control over the content. Further, since it was expected that the 
partic ipant could access the conten t either from hom e or office, no assum ptions could 
be m ade about the availability  of specific softw are or the platform . Finally, the 
content m anagem ent tools available in the m arket were found to be very expensive.

One o f the m ajor constrain ts faced in developm ent is the separation o f the team that 
produced the content and the team  that program m ed the content. The original author 
o f the content was never available to see how the content has been program m ed. The 
feedback was prim arily based on few subject experts in Sw itzerland. Till date the 
content has not been field  tested for its usability or for its utility value in learning.

The curren t version o f ILT requires on the server side W indow s N T  running IIS and 
SQL and an Internet E xplorer on the client end.

Methodology Used

W henever a m anual for a m odule is required to be produced, a team  o f subject experts 
is form ed to decide on the conten t to be covered in that m odule. This is called body o f 
know ledge (BoK). BoK  typically  contains a table o f content that lists d ifferent chapter 
headings, section and subsection headings and a list of references. BoK is then handed 
over to content writers. At tim es there are several writers for a given m odule. This 
also creates som e problem  in content uniform ity, particularly in style and notation. 
T he conten t writers than create docum ents in RTF file form at, which is then sent 
across to subject experts for p ro o f reading and corrections. Once the m odule content 
is finalized, the content program m ers receive the final version o f the docum ent. The 
program m ers than convert the R TF file into H TM L and do som e m anual tw eaking in 
order to m ake it suitable for the web. This single HTM L docum ent is than broken 
dow n into num ber o f pages in order to store it in database.

Program m ers and a subject expert then sit together and identify the content that could 
be program m ed for interactivity. Typically, the interactive com ponent involves a 
form ula, a w orked out exam ple, a graph or a table. The program m ers then write an 
applet and insert it at appropriate place in the m anual. These applets are also stored in 
the database along with the H TM L  docum ent. W hen a particular m odule is accessed.
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it gives an im pression that a single docum ent is being viewed. W hen ILT application 
is started, a m ain page as shown in Figure 1 will appear in the brow ser. At this point
the learner can choose a particu lar module o f study.

i

On selection o f a particu lar module, table of content is displayed in the browser. See 
F igure 2  below. A t this point, learner can select any section or subsection for study.
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Figure 1: M ain page of ILT

B S t l l l
D e r i v a t c  F i n a n c i a l

■ V R * J L E t
**-ll. Definition a . id Prlclnq o tF u tu rcs

I ^ s a s g f e e & l 1.1  U^ririiLiuu u rfu rv fu n l urid fu lu rv >  cunlryjLlv

* U l.2  C h e rB C tcrlTtlcs  © 'fu tu res contracts

1 .V .T  1 nnjj • tmJ slmrl p io il inn*.

H

1 .V .y  l>KlivHf-j- firm xilurM x

l ^ S l h e  m n tK ln atn  m a rk e t at lu tu r c s  co ntracts  

1 .2 .1  TflC  ICVCI'BCIC eftcct

1 .?.?•. 1 M liim s i|iiiiIns

1 .? .fi W nUrt ntnjftftijtmrss rn*rkr.H  

1 -2 .7  In  S w itzerland; BO FFEK 

^ • i .3  Prlclnq c-t fu tu res cm rtrocts

1 Yf IM 1 if 1 Ml tirN IV 1 Ilf III N I lf  1 tlN C< IC M l hIhI 

^•11. iW iiii lin u  It C h u n  Ii:l Mrisl ins Ilf 1 >|I| ii HIN

* 1 .  E ln o m lH l M odel anti filirtr fe s naloc

Figure 2: Table of content as seen by the learner

Figure 3 for instance, show s a typical page from the program m ed m anual. In this 
subsection, a concept is being explained with a help of a form ula. The various terms 
in the form ula are explained in the text. In case the learner wants to understand the 
w orking o f the form ula, s/he can click on the form ula to get a tem plate o f variables as 
show n in Figure 4. This tem plate can be filled in to solve class o f problem s as 
explained in the text.

Vidyakash 45



c

2 .1 .2  A p p ly in g  th e  cosf o f c a rry  m o d e ! to  stack in d g x  fu tu re s

•••ccc dire, tc  n *  c c s c  c "  : i v  m u i f l .  c r  l r - « t c r  =hc j lc  3* "c  f f V - i v :  t e : o e e i  j j v  u  : i :  
l r c t >  ( j a r s '  i  t i y  u  = c c :  Is  -3 : c n f s l  3 T i o t  r e d  :-3 tec : h e  c r c  c c ' v  t

j* l  " I  . j j^ e  i r c  tc c i r  3 ? v l c i s  c c s c  c*  :o  v  r r o J H  •.•:? “ i s t  u n  e c r u  3 ? - t h e  j| .1c t r . J =  r«  
t ' l "  is le  u  c l  t v  s tc c k =  r  - l ?  I n i ? *  h e = e  c v : e r c s  =1- 3 J k  » « * •  f j t i r e ;  c r  :■?. c s  
33= t i e r  i  f j - j  -?= c c h -5  r c :  s t v l c e  c r v  1 : 3 - 6 . 1

.*> .••=  o = s  j  ” e  :  > 3t  t h - s c  v  : ? ‘ c s  c s  »!•■? i r c e r  v ' l r c  = : i : k =  tc  )■? s o l e  3*C ‘ < e « r  1 ]  o * * l r c > .
t h e :  t i - ? ' *  -316 r c  r a r s o r t  n  c c s t s .  t h ? i .  t h e  t h e c r e t l r o l  s i c e  s u j l c  3e  s j j o I  t 3 : •
i r e e *  v o l i e  t  J  = :-3 ’* - l r c  : > = t s .  m l r c s  t h t  f j t u  ?  - o l c e  c ~  t h e  v - ; u ; =  c c r r  ? i  0 1  h e  i l m  : *  
I r c e *  d j  i r c  : n *  : l r r e  I r : - = v 3l ( - .  I • ' S H i r  1 3  t h c t  s t c r c c e  : i = : =  <3 *  l i e  h c

f j l  3> : i r c .  f r  :  i j  i l c :  n i l -  >

»‘h er?

' . j  ?H see: 3lc* if the Irce::
• t  T; v  : l : r c :  |> .  : l  >.■ l i i m i  *  >:r :t I

“i ' . - . > i r h :  ; -  -  ■ -  1 1  t l - e  i : e : :

inertst -jtt T:r the :lm ; cer 3J t, Jit I

Figure 3: An example of a formula

At tim es, it is preferable to visualize the data with a help o f a graph and interact w ith a 
graph and the data interchangeably. This allows two-way interaction between data 
and the graph. For instance, a learner can directly m anipulate the graph, which in turn 
will change the data, or m anipulate the data values that in turn will change the graph. 
This tw o-w ay interaction is illustrated in Figure 5 and Figure 6. This kind interaction 
gives the learner a better feel for the data as well as the m odel, and adds value to 
learning experience.

M CQ (M ultiple C hoice Q uestionnaire) is another such application. M ultiple-choice 
questions from  the past exam inations are com piled and stored in database along with 
answ ers. The questions are categorized m odule w ise and concept w ise so that learner 
can only take a test on concepts that s/he has learnt from a given module. Currently 
questions and answ ers are stored in database in H TM L format.
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Figure 5: A sim ulated example

To use M CQ  application, any learner who has registered for a course can login into 
the web server and can take a self-test. See Figure 7. B efore taking the test, learner 
will have to specify the m odule and num ber o f questions that s/he is prepared to 
answ er. A sam ple inputs are shown in Figure 8. The system  keeps a profile o f each 
learner and random ly selects required num ber o f questions from the database. The 
application is intelligent enough not to repeat a question that learner has seen earlier. 
It also  keeps a record o f individual’s perform ance in the form  o f statistics.

A fter answ ering the questions, the learner can evaluate oneself by pressing the 
evaluate button on the form. At this m om ent, choices m ade by the learner are sent to 
the database for checking against the correct answers. T he output o f the result is 
im m ediately shown to the leam er. In case, the answer selected by the user is w-rong, 
the correct choice is indicated with an explanation. See the sam ple question and 
evaluated answ er in F igure 9 and Figure 10.
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Figure 7: Login screen of M CQ application
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Figure 9: A sample m ultiple choice question
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Figure 10: Evaluated question in Figure 9

Experiences with Usage

As m entioned earlier, the ELT has not yet been released for usage. It is scheduled for 
release only after som e positive data is available through field tests. On the o ther 
hand. M CQ application has been released for usage. It is observed that M CQ 
application has m axim um  utilization during the exam ination period.
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Lessons learnt

It was observed that the content writers used a very general-purpose tool like W ord to 
capture the content. The W ord docum ent when sim ply converted into H TM L 
docum ent, results in loss o f form at inform ation. And therefore, lots o f effort goes in 
reform atting the H TM L pages m anually.

It was also observed that, the developm ent team spent m axim um  time in 
understanding the requirem ents o f content writer. Initially, the subject expert was not 
part o f  the content program m ing team. This restricted the productivity o f the team. 
D uring this period, the team  could only create sim ple applets based on straightforw ard 
concepts. A fter subject expert jo ined  the team, the productivity of the team  increased 
visibly. A lso the team  was able to develop m ore com plex applets requiring subtle 
know ledge in finance.

Ten percent of content is expected to change every year. The present cycle o f content 
creation  is found to be very long and tedious. Further, due to low-level content 
p roduction tools, the m aintenance of content has becom e very cum bersom e. Any 
changes to the original W ord docum ent triggers series o f changes, causing a snowball 
like effect. The initial objective o f m aking the content brow ser independent was not 
found to be easily achievable.

In brow ser, the m athem atical form ulae are rendered as plain im ages. For a human 
reader, the im age of the form ula and the underlying representation is the sam e but for 
com puter these are unrelated item s. This results in loss o f context inform ation.

Conclusions

C ontent creation involves team  effort and it has lot of sim ilarities to software 
developm ent life cycle. R eusability  and portability o f content rem ain central issues o f 
concern. T he involvem ent o f subject expert as a part o f the developm ent team  can 
ensure better productivity. High-level o f tools to capture the content can m inim ize the 
efforts involved in m aintenance. One alternative that is being considered in future 
developm ent is the use IMS standard with XM L bindings.
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