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Abstract

Background/Objectives: Software size estimation is the key factor to determine the planning activities of software
development process. Size is the base factor to determine effort, duration, schedule, cost and others that affect the
development process. E-Learning system is also a software system support for Computer and internet based teaching
and learning process. Development of E-Learning system is under crises because of improper estimates that lead
incompleteness, loss and delay, it affects customer satisfaction. To overcome the problem, a research made on the sizing
techniques used in industry and the inabilities are identified. Methods/Statistical Analysis: Based on the analysis of
all industry oriented size estimation techniques, this research introduces a new sizing technique called Learning Object
Point method (LOP). Learning Object Points method is quantifying the size and complexity of an E-Learning system in
terms of learning objects and functionalities. Sizing is independent of computer languages, development methodology and
technology behind the development. LOP can be estimated early stage of software development process. It is prepared
based on the user perspective so users of the E-Learning system have a better understanding of what LOP are measuring.
Findings: The performance analysis of Learning Object Point’s method was conducted over Function point Analysis by
using different projects developed in the industry. Size and duration calculated using FPA produced wrong results. So
the project management activities like planning, scheduling and costing produced imprecise outcomes but LOP produced
more close to actual results so it supports project management activities effectively..

Applications/Improvements:

o LOP can be used to size E-Learning applications accurately. Sizing is important component in determining
productivity.

o It is easily understood by the non-technical user. This helps communicate sizing information to a user or
customer.

o Conversion to LOC is similar to FP to LOC conversion.

o Italso supports to estimate any kind software application other than E-Learning system also.

« Estimate development effort and Cost benefit analysis using LOP.

o To Derive Business Decisions.

Keywords: E-Learning System, Learning Object Points Method, Size Estimation, Software Project Management, Software
Sizing

1. Introduction

Software industries need an effective management of the
software process to construct software’s with in time, cost
and quality. For that essential planning and estimation activ-

ities are important®'>'*~ for E-Learning development also

*Author for correspondence

have no exception. E-Learning system is a software package
Supporting for teaching and learning process by the use of
computer and internet facilities that consists of various com-
ponents like learning content documents which support for
learning, which includes text, image, animation, simulation,
video and audio based information’s, Fund transfer facilities,
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assessment system, Database management system, Forum
for discussion, etc*. So numerous files and objects involved
in the development of E-Learning system". The major files
involved are files having executable instructions; files having
executable scripts, Time based multimedia files including
video, audio, animation and simulation, Executable graphic
files, tables, textual documents, databases, etc. All the popu-
lar sizing techniques are not supported for perfect sizing>°.
So LOP method is introduced for considering all the aspects
of E-Learning system to produce accurate size.

Learning Object Points method is quantifying the
size and complexity of an E-Learning system in terms of
learning objects and functionalities. Sizing is indepen-
dent of computer languages, development methodology
and technology behind the development®~. LOP can be
estimated early in the analysis and design. It is prepared
based on the user perspective so users of the E-Learning
system have a better understanding of what LOP are
measuring.

2. Learning Object Point Method

Itis a proposed method for sizing E-Learning system. LOP
is a unit of measurement to express the amount of learn-
ing objects and operational functionalities an E-Learning
system provides to a user. This method was introduced to
overcome the drawbacks of existing size estimationtech-
niques®*. In E-Learning system huge volume of input
output transactions happened in the form of registration,
Fund transfer, Submission of learning and assignments
contents, etc. Numerous logical files involved for eligibility
checking, grading calculation, grouping, ordering, assess-
ing, etc. Interface files support for connecting external
components like database to our application. E-Learning
system is a web application so number of Web pages asso-
ciated. Screens and reports are associated with E-Learning
system. Screens act as a user interface and reports are the
great output expected by the stakeholders of the system.
It has huge volume of multimedia files, graphic files, data-
bases and internet based knowledge transfer happened.
All these aspects of E-Learning system are considered in
LOP method. It is the Modified version of ELSE proposed
by T. S. Shiny Angel et al. in 2012.

2.1 Architecture of LOP Method

It has three major components to cover all the aspects
of software. The first component is Unadjusted Learning
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Point (ULP), which includes Number of Inputs (NI),
Number of Outputs (NO), Number of Files (NF), Number
of Interfaces (NI), Number of Web Pages (NWP), Number
of Screens and Reports (NSR), Duration of Multimedia
Files (DMF), Number of Graphic Files (NGF) and
Number of Document Pages (NDP). The second compo-
nent is Technical Complexity Factor (TCF), Itis calculated
based on the 14 system Characteristics which includes
Data communications, Distributed data processing,
Performance, Heavily used configuration, Transaction
rate, On-Line data entry, End-user efficiency, On-Line
update, Complex processing, Reusability, Installation
ease, Operational ease, Multiple sites, Facilitate change
and the third component is Learning Complexity
Factor (LCF) which includes Familiar with E-Learning
System Development (FELSD), Analyst Capability (AC),
Motivation (M), Requirement Stability (RS), Number of
Courses (NC) and Expected Students Strength (ESS).
The following Figure 1 shows the architecture of LOP
Method.

The LOP of an E-Learning system is calculated by
using Equation 1:

LOP = ULP = TCF = LCF 1)

Where
LOP - Learning Object Points
ULP - Unadjusted Learning Points
TCF - Technical Complexity Factor
LCF - Learning Complexity Factor

Steps to Calculate LOP

o Identify the counting Scope and application boundary.
For small projects take the scope as a whole. For large
projects, split them in to multiple parts, calculate LOP for
each part and sum up together to receive a final count.

Technical cemplexity Facter (TCF)
It is calculsted based on 14 General system
Characteristics

3
Unadjusted
Leamning
Points
- 1
NI NO, N Learning Object Paint Analyzer Leamning
NENIF, NWP, ') LOP = ULP*TCF* LCF —N
NS, DMF,
NGF, NDP, " 2
NRDE ﬂ
—

-
Learning Complexity Facter (LCF) ]

FELSD, AC, M, RS, NC, ESS

Figure 1. Architecture of LOP Method.
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o Determine Unadjusted Learning Points.
o Determine technical Complexity Factor
o Determine Learning Complexity Factor
o Calculate LOP of a given system

2.2 Determination of Unadjusted Learning
Points (ULP)

ULP can be calculated with the help of ten major
components of E-Learning system. The components of
ULP are as follows:

NI - Number of Inputs: Number of Inputs accepted by
E-Learning system. It is an elementary process in which
data crosses the boundary from outside to inside. This
data may come from a data input screen or another appli-
cation. The data may be used to maintain one or more
logical files. The data can be either control information or
business information.

NO - Number of Outputs: Number of Outputs
produced by an E-Learning system. It is an elementary
process in which derived data passes across the boundary
from inside to outside.

NF - Number of Files: Number of Files used to process
data in E-Learning system.

NIF - Number of Interface Files: Number of Files
referenced by the application, but maintained within the
boundary of another application.

NWP - Number of Web Pages: E-Learning system is
a web application. So it may have huge number of web
pages.

NSR - Number of Screens and Reports: E-Learning
system used multiple screens and reports for receiving
inputs and providing outputs.

DMF - Duration of Multimedia Files: E-Learning
system has huge volume of multimedia files used to deliver
learning content. They may be in the form of video, audio,
animation or simulation.

NGF - Number of Graphic Files: E-Learning system
used graphical files for demonstrating the learning con-
tent. They may be in the form of Images, images with
special effect, diagrams, text with special effects, struc-
tured tables, etc.

NDP - Number of Document Pages: It represents
the number of pages used to express learning content in
E-Learning system.

NRDB - Number of Records in Databases: It rep-
resents total number of records accepted by E-Learning
system.
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Steps to determine ULP

1. Determination of Unadjusted Learning Objects (ULO).
It is for calculating the count of learning objects.

2. Determination of Unadjusted Other object Points
(UOP). It is for calculating the count of operational
functionalities in a system.

3. Calculate ULP. ULP is calculated by using Equation 2.

ULP=ULO+UOP (2)

Where ULO - Unadjusted Learning Objects.
UOP - Unadjusted Other Object Points.

2.3 Determination of Unadjusted Learning
Objects (ULO)

Components DMFE, NGF and NDP are used to determine
the size of learning content. This course content may be
delivered in the form of full video, audio, textual docu-
ment, document with simulation or animation otherwise
combination of all. For small projects calculate ULO as a
whole. For large systems, if all the course contents hav-
ing similar type of objects then calculate the ULO of one
course and multiply with number of courses(n). For all
the courses in a system having numerous form of learning
objects then group them based on similarity, calculate the
ULO of each group and sum up together provide ULO
of a system. The DMF component assessed based on the
duration of multimedia files deliver the learning objects.
Count the number of Graphic Files involved in the course
content. Count the document pages or number of slides
delivers the course content. Find the complexity of each
component. Table 1 assists to assign complexity of learn-
ing content. The complexity level to be assessed as Low,
Average, High and Very high.

Table 1. Learning complexity assessment
Components Low Average High Very High
Duration of
. . 16 to 30 31to45
multimedia | I to 15 hour >45 hour
hour hour
files
Number of . 16 to 30 . .
. 1 to 15 clips . 31 to 45clips| >45clips
graphic files clips
1to 375
376 to 751 to 1125 >1125
pages or

750 then then then

Number of | slides then . . .
Transaction | Transaction | Transaction

hic files | T i
graphic flles | lransaction value should | value should | value should

lue shoul
value should| ) 5o be 150 be 200

be 50
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After learning assessment, assign
proper weights. Table 2 shows the weights for learning

complexity

complexity.

The counts for NGF and NDP components and total
time required for multimedia file can be entered into fol-
lowing Table 3. It is used to calculate Unadjusted Learning
Objects. Each count is multiplied by the weight value
shown on Table 2 determine the rate of each component
except NDP because developing NCP in E-Learning sys-
tem is not complex as like coding so a fixed value given.
The rated values on each row are summed across the table,
giving a total value for each type of component. These
totals are then summed down to arrive at the Unadjusted
Learning Objects.

2.4 Determination of Unadjusted Other

using Table 5. The weight values are specified based on
the good features of existing sizing techniques.

The counts for all components can be entered into
Table 6 other then Number of records in databases
because instead of count use transaction value should be
assigned for specifying UOP of a component and each
count is multiplied by the weight value shown on table
determine the rated value. The rated values on each row
are summed across the table, giving a total value for each
type of component. These totals are then summed down
to arrive at the UOP of E-Learning System.

Let us have unadjusted learning object size and
Unadjusted Other object Points (UOP), these values
enough to calculate Unadjusted Learning Points (ULP).
The Equation 2 is used for calculating ULP.

Object Points (UOP). Table 4. Complexity assessment for other objects
Count the number of all other components considered Components | Low Average High Very High
for determining ULP. Rate them based on their complex- Number of 1-20 21-40 41-60 >60
. . . Inputs
ity. Complexity should be specified based on the count of Number of
each component. Count is high then complexity is high, Outputs 1-20 21-40 41-60 >60
otherwise low or average. Table 4 assists to find complex- Nur;llber of 1- 10 11-25 26 - 50 550
ity of a component. =

i i Number of 1-5 6-10 11-15 >15

Find the count and complexity of each component Interface files - - -
using Table 4 and fix the weight value of each component Number of
1-5 6-10 11-20 >20
web pages
Table 2. Weights for learning complexity Number of
screens and 1-15 16 - 25 26 - 35 >35
Components Low | Average | High | Very High reports
Duration of 1- 10000 | 10001~ 20001-
. . 7 10 15 24
multimedia files Number of then 20000 th'en 30000then >30000 t%len
. . Transaction R Transaction
Number of graphic records in | Transaction Transaction
4 6 8 13 value value should
files Databases value value should
should be be 25
should be 5 be 15
50 100 150 . 10
Number of ) . . 200 (Fixed
document pages (Fixed | (Fixed | (Fixed Value)
pag Value) | Value) | Value)
Table 5.  Weight values for other objects
Table 3. Unadjusted Learning Objects calculation Components Low | Average | High I\-Il?r;;
- - 18
Components| Low | Average | High | Very High | Total Number of Inputs 3 6 10
Dura.tlon f’f Number of Outputs 4 5 7 12
mul;[illmedla e e B e B Number of files 4 10 15 22
° Number of Interface 5 7 10 16
Nurilll_)e;1 1of e | ve= | vg= | 3= files
graphic fiies Number of web pages 5 10 15 20
Number of Number of screens
document | 50 100 150 200 and reports 3 7 11 16
pages Number of records in 3 4 6 10
Unadjusted Learning Objects Databases
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2.5 Determination of Technical Complexity
Factor

The Technical Complexity Factor (TCF) is based on 14
General System Characteristics (GSC’s) that rate the
general functionality of the application being counted.
Each characteristic has associated descriptions that help
to determine the degrees of influence of the characteris-
tics. The degrees of influence range on a scale of zero to
five, from no influence to strong influence. The General
System Characteristics are represented in Table 7.

Table 6. UOP calculation

Components| Low | Average | High |Very High|Total
Number of 3= | 4= | = | t10= |
Inputs
Number of 4= | s= | 7= | t12= |
Outputs
Number of 4= | f10=_ | _t15= | 2= |
files
Number of . « * *
Interface files —— | T |
f
Number o 5= | *1o=__ | _*15=__ | _*20=__|_
web pages
Number of
screensand |__"3=__ | 7= | _‘ll1=_ |_'l6=__
reports
Number of
recordsin |__ 3= | _ 4= | _*6=__ |__*10=_|___
Databases
Unadjusted Other object Points (UOP). —

Table 7. General system characteristics

General System Characteristics

Data communications

Distributed data processing

Performance

Heavily used configuration

Transaction rate

On-Line data entry

End-user efficiency

On-Line update

Complex processing

Reusability

ol I~ AN-1 [CC N T o N K U KOS S

Installation ease

—
\S)

Operational ease

—_
w

Multiple sites

—
o~

Facilitate change

Once all the 14 GSC’s have been answered, they
should be tabulated, using TCF equation and it also simi-
lar to FPAs Value Adjustment Factor calculation. Rate of
factors varies from 0 to 5. The given factor not used in
system then rate is 0. Otherwise the rate of a given fac-
tor is represented based on its influence. 0 - No influence,
1 - Incidental, 2 - Moderate, 3 - Average, 4 — Significant
and 5 - Essential. Sum up all the influence level of each
component and called as T sum. The TCF is calculated
using Equation 3.

TCF = 0.65 + (0.01 * Tsum) (3)

2.6 Determination of Learning Complexity
Factor (LCF)

LCF addresses the skills, performance and abilities of
development environment. This factor influence to pro-
ductivity and stability. There are six factors associated
with LCF calculation is represented in the Table 8.

Rate each factor’s influence from 0 to 5. Zero denotes
no experience in E-Learning system development; poor
in analyst capability, motivation and requirement stability
and courses and strength are not mentioned. Five denotes
high experience in E-Learning system development; very
high in analyst capability, motivation, requirement sta-
bility, courses and strength are expected level. For each
factor, multiply the degree of influence by the weight
and sum all products to obtain learning complexity sum,
Lsum. Compute LCF using Equation 4.

LCF =14 —0.03 = Lsum (4)

2.7 Determination of LOP

To determine LOP, three important factors are necessary,
they are Unadjusted Learning Points (ULP), Technical
Complexity Factor (TCF), Learning Complexity Factor

Table 8. Factors to assess learning complexity and
their weights

Factor Description weight
Fl Familiar with E-Learning system 15
Development (FESD)
F2 Analyst Capability (AC) 0.5
F3 Motivation (M) 1
F4 Requirement Stability (RS) 2
F5 Number of Courses (NC) 2
F6 Expected Students Strength (ESS) 2
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(LCF). After determinethesethreefactors,compute Learning
Object Point (LOP) using the following Equation 1.

3. Result Analysis and Discussion

To analyze the performance of LOP Method we decided
to compare its results with traditional FPA on real FPA
data received from software industry. It consists of nine
E-Learning projects and their function point calculations.
In addition with collected each project how long it took
to develop, estimated duration, how many people worked
on the project and actual duration to finish. The Function
Point calculated based on unadjusted Function points
and Value Adjustment Factors. The Following Tables 9,
10, 11 describe them.

Table 9. Unadjusted function points for nine
projects

= Simple Projacts Medivm Projects Complex Projects
%‘ Fn. Project]l|Project? (Project 3|Project 1| Project2| Project 3| Project 1| Project 2 | Project 3|
Hksad AR AR AR AR EE
£ 2|5 |22 |2|5 |25 |25 (2|5 |22 |22 |23
Low 3|14 42|11 33 |12| 36 (15| 45 |16 48 (17 51 |16 48 (17| 51 [18| &
Average (4|3 |12 5|20 | 6 (24 |6 |24 |4 | 16| 4166 |2 Tl28([8]32
Hizh GOl 0|0 0|16 |00 |16 |16 [4]24[4]24]5]30
Low 4 (10] 40|11 44 | 7|28 |14 56 |17| 68 | 18| 72 |16| 64 |1&| 76 | 22| 88
EOQ |Average [ 5|4 |20 4 (20 (7 (354|202 | 103|156 (303|152 |10
Hish Flefojofo|1{T7 1| 7|00 T (2|42 14]1|7
Low 3|26 |26 |26 |39 |4]12|3] 8|26 |4]12]4]12
EQ |Average (4|3 [ 122 8 (1[4 (2| 80| 0|1 4|14 |3|12]1] 4
Hish glolo oo (ofOo|O|O|O] OO0 |1|6 |0 0Q[1]E6
Low Fl2(4|3 (21| 3|21 |3 |21|0jO0|OjOfO)O(O]O|OfO
ILF |Awerage (10| 0| O | O O | O[O [0 O [4|40|4|40|5|530|5|30(35]350
Hizh ejojojojojoe|ofofofofofojo)0 (0] 0|00
Low S|2(1W0|3 (15 |3 (153 |15|0j0|0jOfo)lo(OajOojOoloO
EF |Average [ 7|0 | O | Q| O | Q[0 [0Q| O [4|28| 428|353 |35|5|35(5]35
High wlo|ojoyoefofjo|joe|ofo|ojo)o|jo]Oe |0 0|00
Total of UFPs 156 167 182 203 228 248 303 317 328

Table 10. Value adjustment factors calculation

Apply Environ ) Rating (0, 1, 2, 3, 4, 5)

Factors

[44]
2
=]

Simple ProjectsMedium ProjectLomplex Project.

(o]

Data Communication

Diztributed Data Proceszing

Iz perfarmance critical?

Heavilu Used configuration

Tranzaction Rate

Oriree Diata Entry

End-User Efficiency

Ornline Update

wlom|=—|mmn| s o

Complex Pracesszing
0 |Resuability

M |Installation Ease

12 |Operational Ease
13 |Mulkiple Site
4 |Facility Change

mlolmlw|lw|lw|l=]|s|w|m|m]lw]se]| =
il ofm|w|e|wr|efw|rfw]ow] s
i e ) VR e AV O S I B R RV O R S B
LExT e O SV T S I ) SV A Y TV VR BTV S B

_
[=]
=
=]
-
]

DOegree of Influsnce

VAF

SR L) R = I VN N I RV N SN I VR VY (VY [N N g

M = [ ) U Y IR QR ICY [P =N Y U [ U (K R Y
Syjwfr o r| e el w] s =

ool ]w|w|m] e afrfrl e

S = [ ) U Y U U [ U I U [ U [T N Y

=]
o
=]
=
o
o
o

4075|076

o

41075077
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Table 11

Projects UFP VAF FP

Projectl 156 0.73 113.88
Project2 167 0.74 123.58
Project3 182 0.73 132.86
Project4 205 0.74 151.7
Project5 228 0.75 171

Project6 248 0.76 188.48
Project7 305 0.74 225.7
Project8 317 0.75 237.75
Project9 328 0.77 252.56

The Table 12 shows size and effort calculated for nine
different E-Learning based projects using FPA. The actual
duration increased 2 to multiples times more than esti-
mated because some projects used videos, simulations or
animations it took more time for editing and formatting.
It shows FPA is not suitable one for estimating the size of
E-Learning Systems.

The following Equations 5 and 6 are applied for calcu-
lating Estimated Effort and Estimated time.

Estimated Effort = FP = PF (5)

Where FP = Function Points calculated for an Application
and PF = Productivity Factor. The productivity factor may
change from organization to organization. Our organiza-
tion uses productivity factor as 16 because they took in
and average 16 hours per Function points.

Estimated Time = Estimated Ef fort/(176* Human Resources) (6)

Here 176 denote working hours per month that means
Indian software industry people work on 22 days per
month and per day 8 hours, totally 22*8 = 176 hours.

3.1 Measuring Learning Object Points

Measuring LOP, we used FPA data given from the indus-
try, their requirement specification document and the
initial business model. Using the information we calcu-
lated Unadjusted Learning Objects (ULO) and Unadjusted
Other object Points (UOP). Using them Unadjusted
Learning Point ULP calculated. Tables 13 and 14 describe
them.

Using Tables 13 and 14 ULP calculated, it shows
in Table 16. For LOP calculation other two compo-
nents needed are Technical Complexity Factor (TCF)
and Learning Complexity Factor (LCF). Technical
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Table 12. Effort and development time variance
Human Estimated Estimated Actual Time Time
Projects UFP VAF FP Resources Effort(In Man Time (in (in Months) Variance( in
Hours) Months) Months)
Projectl 156 0.73 113.88 5 1822.08 2.07 5 2.93
Project2 167 0.74 123.58 5 1977.28 2.25 21 18.75
Project3 182 0.73 132.86 5 2125.76 2.42 21 18.58
Project4 205 0.74 151.7 5 2427.2 2.76 7 4.24
Project5 228 0.75 171 5 2736 3.11 14 10.89
Project6 248 0.76 188.48 5 3015.68 3.43 10 6.57
Project7 305 0.74 225.7 5 3611.2 4.1 10 59
Project8 317 0.75 237.75 5 3804 4.32 23 18.68
Project9 328 0.77 252.56 5 4040.96 4.59 8 341
Table 13. Unadjusted Learning Objects (ULO)
k= = I = = = = = I
v (] ) ] (] () ] ] %)
g g = g g g g g =
2, 2, 2 2, 2, 2, 2, 2, 2
TIE|IS| EIC E| S| E|C|E|LC|E|R| E |8 £ 2 £
Components fn g Lo) g 8 2 8 2 8 2 8 2 8 2 8 g 8 2 8
P complexity 2l = | 8| = |8 = | 8| =| L8| =| 8] =|2 © g © g <
A | o | A | A B v | A e | A e | A S =% S =% o
=] =] =} =] =] =} =] =] =}
Q Q Q Q Q Q Q Q Q
= = = = = = = = =
) =) =) ) ) =) ) ) =)
Low 9101010 0 |0] O oy0j0|0]0|O0]O 0 0 0 0 0
Duration of |y 0 2oe |10 |25 |250 0 0 | 25250 ololofo]| o 0 0 0
Multimedia
Files High 15|00 1|0 0 |0] O 0|0 |45|675| 0| 0| O 0 0 0 0 0
VeryHigh | 25| 0 | 0 |60|1500({60(1500{ 0 | O | O | O | O | O |O 0 60 | 1500 0 0
Low 0010 0 |0 O |15]|60 0O|l0(0]O0 0 0 0 0 0
NO'O‘f Average 0010 0 |0] O 0|0 |24|144/0 | 0] O 0 0 0 25 150
Graphic -
Files High 0]01|0 0O (0| O 010 48 |384| 40 | 320 0 0 0 0
VeryHigh |14 | 0 | 0 | O 0O (0| O 01010 0 0 0
Low 500|010 0 |0 0 |250| 50 0 0 0 0
Number of ™ ige [100] 0 | 0 [0 ] 0 [0] o [0 ] o |e00f100[ 000 o [0 o | 500/ 100
Document -
Pages High 150/ 0 | 0 | O 0 |0] O 0 | 0 |800[{150|900| 150 0 0 0 0
Very High [200{ 0 | 0 | O 0 |0] O o0 0(0]O0 0 0 0 0 0
ULO 250 1500 1500 360 919 534 470 1500 250

Complexity Factor calculation is as same as VAF cal-
culation of FPA. It considered 14 general system
characteristics. So we used Table 9 for TCF calculation.
Table 15 describes LCF calculation.

Using Tables 13, 14, 15 and 10 LOP of 9 projects cal-
culated, that is given in Table 16.

Vol 9 (33) | September 2016 | www.indjst.org

After LOP effort and development Time Variance to
be calculated. The Table 17 shows size effort and devel-
opment time variance calculated for nine different
E-Learning based projects using LOP. It produced minor
differences. It implies LOP is more suitable for sizing
E-Learning projects.
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Table 14. Unadjusted other Object Points (UOP)

le Blale Ble|e Bl<wle Blin|lo Bl o |« Bl w|o 8 |« B o |« &
fn S5 £S5 &\ S|e 5lBleElS|eE S|5E Bl5E S5 g D|E e
Components . SRR B R R R R PR IR B R R I EE:
complesity |\ E\S EIZISEIZSEESELSEESEESELSEESE
S S S S S S S S S
Low 3 (17| 51 [16] 48 [19] 57 [o] o [ol o o] o[ o oo o]o]o
, Average |4 |0| o [o| o [o] o [21] 84 [21] 84 |22] 88 | 26 | 104 | 28 | 112 | 31 | 124
No. of inputs -
High |60 0 ol o ol ofo[ofo]oflo]o]o] oo
Very High |10/ 0 0 ol o |o 0 olololofo|lo]o
Low 4]14] 56 [15] 60 [15] 60 [19] 76 [19] 76 [0 | 0o [ o[ o [ o | o[ o
No of Average |50 0 ol o |o 0 22110 | 24 [120] 24 | 120 | 25 | 125
outputs High |7]o0 0 ol o |o 0 ololofofo]lo|ofo
Very High |12 0 0 ol o |o 0 0 ol ofoflo|o]o
Low 72| 14 (3|21 3|21 3|21 |4|28|4a| 28| 5 |35| 5355/ 35
Number of Average (100 O (O O |O| O |O| O |O] O 0 0 0 0 0 0 0 0
Files High [15/0] 0 |0| 0o (o] o o] o [of o [o| o |o] o] o| o |o0]o
VeryHigh [25(0| 0 (0| 0 [o| o [o| o o] 0o o] o [0 o|o0o] o |o0] o0
ot Low 50210 (315|315 (3|15 |4)/20 4| 20| 5 |25| 525|525
Number of 7 0 ige | 7]0] 0 |0| 0 |o]| 0 |0] 0 |o] 0 o] 0] o |o]|o|o]o]o
interface -
Files High [10]0] 0 [o| o (o] o Jo] o fol ool o|o[o]o]o|[o]o
VeryHigh [17]0| o o] o [o] o [o|l o o] o o] oo | o|o] o ]o]o
Low 5[0l o ol olofofolofololo]lof[olo|lo]o]ofo
No.of Web | Average [10{0| 0 [0] o (o] o ol o (o[l o o] o o] o |o| o o] o
Pages High [15/0] 0o [o| o (o] o Jol ool ool oo ool o[o]o
VeryHigh [25(0| o [o| o [o]| o [o] o ol o o] oo oo of[o]o
) Low 3721|721 |7] 21 [10] 30 [10] 30 [10] 30 [ 10| 30 [ 12] 36 | 12| 36
Number of = age | 7]0]| 0 |0] 0 |o] 0 o] 0 o] o o] o]o|lo]|o|o]olo
Screens and -
High [11]0] o [o| o (o] o Jo] ool ool oo o]o]o|o]o
Reports
Very High |18/ 0 0 ol o |o 0 0 ol oo o]o
ber ot Low 3(5| 15515515 5|15 |s5|15|5]15]5|15]5]15]5]15
Numberof ™= ge | 4|0 0 ol o |o 0 0 o]l ofo|o]o
Records in High |60 0 ol o |o 0 0 ol oo oo
Databases '8
Very High (10| 0 0 ol o |o 0 0 ol oo oo
P of
UoPo 167 | | 180 189 | | 241 253 291 329 343 360
Projects

4. Comparison with LOP and FPA

Size and effort calculated for nine different E-Learning
based projects using FPA produced inaccurate results. So
the project management activities like planning, schedul-
ing and costing produced imprecise outcomes but LOP
produced 95% approximate results so it supports project
management activities effectively. The following Figure 2
shows the actual development time, estimated time using
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LOP and FPA. FPA produced more differences and LOP
is more close to actual development time.

5. LOP versus other Popular
Estimation Techniques

In the software project management view LOP is too
good for estimating the size of E-Learning system. The
following table shows the comparison between LOP and
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Table 15. Determination of Learning Complexity Factor (LCF)
sl o le8 aled oles v|lc8 vw|leb g8 n|lcd o|e5ales
213152 F(5E 3553585858358 (54 3|5¢
e 12 BB E BB E BB EGE GG EBEEGE
AR S| ARl AR AR AR AR AR AIRE SRS
Q @) Q Q Q Q @) Q Q
Familier with
Eleaming |, ol >l 3 | 2 | 3 |23 |23 232|323 ]2]|3]2]3
System
Development
Analyst Hoslo | 1 2| v |2 2222121 ]2] 1
Capability
Motivation 1[5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Requirement | |\ 0 | o |y 2| a |2 a2 a2 al2]al2]a]2] 4
Stability
Number of
21 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
Courses
Expected
Students 2|1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
Strength
Learning
Complexity 17 17 17 17 17 17 17 17 17
Sum(Lsum)
Learning
Complexity 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Factor(LCF)
Table 16. LOP of given projects 25
Projects | ULO | UOP | ULP | TCF | LCF | LOP 2 —s R e Actual Time (i
Projectl | 250 | 167 | 417 | 073 | 09 [ 273.969 J \ / Months)
Project2 | 1500 180 | 1680 | 0.74 0.9 1118.88 15 - W )
Project3 | 1500 | 189 | 1689 | 0.73 | 0.9 [1109.673 0 L1 \ / \s ¥y, e Estimated Time
Project4 | 360 | 241 | 601 | 0.74 | 0.9 | 400.266 }_/ ' 1 (in Months)
Project5 | 919 | 253 | 1172 | 0.75 | 09 | 7911 R ——— using FPA
Project6 | 534 | 291 | 825 | 076 | 09 | 5643 o /M Estimated Time
Project7 470 329 799 0.74 0.9 532.134 o N M g w8 s 0 g (in Months)
Project8 | 1500 | 343 | 1843 | 0.75 | 0.9 |1244.025 g 8 35 8 858 58 8 8 Using LOP
=] (o] o O o O [o] o Q
Project9 | 250 360 610 0.77 0.9 422.73 & &4 &4 &4 &4 & & 4 &
Table 17. Effort and development time variance Figure 2. Development time comparison.
Estimated Time
Effort(In |Estimated| Actual |Variance( other popular sizing techniques based on the features of
Human | Man | Time (in \Time (in|  in E-Learning system. Table 18 describes the comparison.
Projects| LOP _|Resources] Hours) | Months) |Months)| Months) LOP considered all the needful features of E-Learning
Projectl| 273.969 | 5 | 4383.504 | 498 5 0.02
Project2| 111888 | 5 17902.08 | 20.34 21 0.66 system.
Project3|1109.673| 5 [17754.768| 20.18 21 0.82 In E-Learning system huge volume of input out-
Project4| 400.266 | 5 6404.256 | 7.28 7 -0.28 put transactions happened in the form of registration,
Project5] 7911 > 12657.6 | 14.38 14 | 038 fund transfer, submission of learning and assignments
Project6| 564.3 5 9028.8 | 10.26 10 -0.26 ) i .
Project7| 532.134 5 3514144 | 968 10 0.32 contents, etc. Numerous logical files involved for eligi-
Project8|1244.025| 5 199044 | 22.62 23 0.38 bility checking, grading calculation, grouping, ordering,
Project9| 422.73 5 6763.68 | 7.69 8 031 assessing, etc. Interface files support for connecting
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Table 18. Comparative analysis of sizing techniques in the sense of E-Learning system sizing
Techniques/ Internet
Features of . . Object | points(Web Learning
E-Learning Loc FPA Feature Point | - Use case point point count, Web | Object Point
System objects)
Inputs and Inputsand | Inputs are passed Inputs and
outputs from actor and
outputs are the outputs are the
are the two | outputs are passed
two separate two separate
Input and output . separate to actors. It count . .
. . Nil components Nil Nil components
consideration . components the number of .
for calculating . . for calculating
. for calculating| actors but it never .
Unadjusted . Unadjusted
. . Raw feature care input and . .
function points . . Learning points
points output transactions
Mostly the logical
files are the use | In the form
Count the number | Countall files | Countall files| Use case of rule set Count all files
. . . |modeling shows the| or 3GL . . .
Logical files of executable codes | for calculating |for calculating . Little bit | for calculating
. . major use cases. So | module, all . .
involvement of each file for Unadjusted | Raw feature |, . . considered. | Unadjusted
calculating LOC | function points points it may not consider | the logical Learning points
all the logical files are
files involved in | considered
application
Count all Count all Count all
interface files | interface files Considered | interface files
Interface files Nil for calculating | for calculating Nil Nil in the form | for calculating
Unadjusted Raw feature of hyperlinks| Unadjusted
function points points Learning points
Nil - it may
count the lines of
script but it is not
.useful because Good for N
single executable . . . . o Good for sizing
Web pages . L Nil nil nil nil sizing web
instruction is not ages web pages
equal to single bag
line of textual
information in the
script.
Calculate inputs A Major
and outputs but Major
Screens and it never identify components components
reports Nil Nil Nil p Nil to calculate
(GUI Support) the worth of to calculate Unadiusted
bp screens and OP cyuste
Learning points
reports
Little bit
considered.
Because All kind of
the sizing multimedia
Multimedia files is suitable files are
- V.ldeo’ a.udlo, Nil Nil Nil Nil Nil for Sn?"‘u con51der.ed
simulation, website and their
animation not for | complexity are
document | assessed for
rich sizing
E-Learning
system
(Continued)
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Little bit
considered
tﬁzcsj‘;f All kind of
e sieng Graphic files
is suitable .
are considered
. . . . . . for small .
Graphic files nil Nil Nil Nil Nil website and their
complexity are
not for
assessed for
document sizin
rich J
E-Learning
system
Count
number of
words and
It mav count the number of Number of
Textual . Y . . . . pages. So | textual pages
lines of document. nil nil nil nil o
document But it is not 2ood estimating | are encounter
& the size of for sizing
small web
site it may
good
Accuracy
m Slzmg. of Inaccurate Inaccurate Inaccurate Inaccurate Inaccurate | Inaccurate Accurate
E-Learning
system
Quality in sizing Provides
of E-Learning Nil Nil Nil Nil Nil Nil Expected
system quality
e . . . . Highly . .
Reusability Nil Considered Nil Nil considered Nil Considered
Database Nil Nil considered Nil Nil Nil nghly
Support considered
Considered
as one of the .
Dat.a . Nil complexity Nil Nil Nil Nil nghly
communication . considered
adjustment
factor

external components like database to our application.
E-Learning system may a web application so number of
web pages associated. Screens and reports are associated
with E-Learning system. Screens act as a user inter-
face and reports are the great output expected by the
stakeholders of the system. It has huge volume of mul-
timedia files, graphic files, databases and internet based
knowledge transfer happened. The comparison table
prepared based on the features of E-Learning system.

6. Conclusion

One of the main difficulties in project management is to
estimate the project size to be able to deduce the important

Vol 9 (33) | September 2016 | www.indjst.org

factors like cost and effort. There are many approaches
to estimate the size of the project but are not fully sup-
porting for estimating the size of E-Learning system. For
E-Learning system LOP is considering all the physical,
technical and learning content aspects so sizing using
LOP is more suitable for project management activities.
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