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Abstract—The NCAAA is the Quality Assessment arm of
the Saudi Ministry of Higher Education (MOHE). We
introduce a locally-developed Web-based Outcome-
Directed "Program-Level" accreditation system that
complies with the NCAAA program accreditation
requirements. It automates the process of prepasdhg
relevant accreditation documents, measurements,
benchmarks, surveys, tests, statistics, forms, At
establish meaningful hyperlinks and structure amatig
relevant material. It also provides tools for pearfong
important assessments functions such as PLO/CLO
mapping, Rubrics direct assessment, surveys indirec
assessment, trend analysis, etc. By running thisesy
one can have access to “electronic” showroom that
contains all needed forms and evidence materiatss T
automated system helps to "stream line" the whole
accreditation process. It prevents current documemd
data inflation. It also slims down the process and
provides an agile management system.

In this paper we describe the software engineering
process used in development and deployment of\bs
Based system. We first describe the high-levelesyst
architecture. We then move to describe each sursyist

more details. The development team has been using a

SCRUM methodology for both managing and developing
the project. Comparison between RUP, XP, and SCRUM
methodologies to be used in managing and develdhimg
project and the team is presented. The SCRUM was
chosen and its cycles are described. Release marage
shows how different versions are lunched and deploy
Demonstrating NCAAA compliance and guidance system
is exemplified by the case of the "Information &yst'
department at Prince Sultan University as a caséystin

this context we describe how the SCRUM team medisure
the "Program Learning Outcomes", and injected gside
at both the program and course levels. How assessme
and guidance of these outcomes is done. How assessm
tools are used in both cases. Describe both diegal
indirect measurement tools deployment for both pses.
How to close the loop in assessment? We dig dedpeto

course level and describe measurements, assessment,
guidance tools at their levels. We finally show hibne
system is used to track and strengthen weak areds a
direct users' focus to these areas. In many cakes t
system recommends remedies for improvement.

In fact the accreditation system is a sort of av&i
system that follows the continuous improvementasiog
In the sense that every semester new added docsiment
measurements, benchmarks, surveys, tests, sttistic
forms, trend analysis, etc. are tallied to the syst At
PSU this tracking and guidance system has beerhadc
as a full-fledged spin-off product. It is intendedoe used

by both internal and external programs within K®ath

the Information Systems and Computer Science progra
at Prince Sultan University (have recently beenlyful
accredited for 7 years by the NCAAA) have usedaaly e
release of the proposed system.

Keywords— Assessment, RUP, OpenUP, XP, SCRUM,
Rubrics, benchmarks

l. INTRODUCTION
In fact, Web-Based applications are usually dongclq
and dirty" for shorter development time. This letatow
quality, higher operation and maintenance costghis
paper we have chosen to adapt existing modern aitw
process models that fit such type of web applicatiétVe
consider both heavy, light weight and hybrid modie
also adapt known configuration and release manageme
techniques for such type of applications. For examp
parallel development of releases where small sainse
work on different versions concurrently is very rhuc
needed in these types of applications with contiisuo
reuse and integration.
In this paper we are comparing four software
development processes (see figure 1): RUP/Open®BR, X
SCRUM, and Hybrid that are potentially fitting the
development of the E-Accreditation project. Withegy
process we measure its suitability for the developnof
the proposed E-Accreditation system. We use qtiakta
measure for judging each requirement. Agile proeess
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are generally preferred for Web applications, baveh
two main obstacles: scalability and complexity, aineir
high demands on team members. Handling scalahitity
complexity occurs over the course of several ptsjethe
Hybrid option can help manage such obstacles. Viinede

it as a meta-process methodology. The methodology
simply monitors the characteristics of the Web &majibn

in terms of project management parameters suclogts c
time, quality, human resources, complexity, etcdAh

the values of these parameters are on the low side,
initiate "lightweight" pure agile processes, miage, we
perform a "transition phase". If the values of the
parameters are on the high values, we initiate
"heavyweight" planned-based processes. So for low
complexity we initiate agile processes, and for hhig
complexity we initiate heavyweight processes.

Web projects are different from traditional progdh
many ways. For example traditional projects strass
quality product at lowest cost whereas the web tareet
usable system in shortest time. Team member saes f
web projects are much smaller than traditional guty.
Web project duration is smaller in horizon with tom
thousands. Traditional large project lend themselie
planned-based more than agile based, while webdbase
projects are the opposite. Traditional projects wamly

use "Object Oriented" methods, while web projeely r
on component-based and ad-hoc processes. Standard
projects rely on rigid processes, while web prgeety

on standard high usability.

Assessment of curriculum outcomes representgieatr
stage of any degree program evaluation to support
continuous academic improvement. The collection,
aggregation and analysis of assessment data are
notoriously complex and time-consuming processes.
Several actors are involved across the assessment
workflows, which we propose to streamline in thatext
of a portal-based approach. We first describe aeainfmt
capturing and propagating assessment data acress th
assessment cycle as well as tracking potentiatidefiies
in the assessed program. We then describe ourlporta
based implementation of the proposed model in the
context of an ACM-based IS Curriculum program alPS
which assessment processes respond to NCAAA
accreditation requirements. We reveal the resulteuo
assessment experience using the proposed modehand
corresponding in-house developed portal. We shawv th
corrective curricular actions facilitated by ousessment
tool to close the assessment cycle.

Most previous similar systems focus on how to asHes
PLOs, and little has concerned how to equip stigderth

the skills and attitudes specified in those outcame
Although it is mainly an "assessment” system, baan
work in "reverse" and allow equipping students witk
learning outcomes at both course and program levels
(CLOs, and PLOs) instead of just measuring therme Th
proposed system can work in "reverse" to provide
guidance and advice on how to achieve compliance. |
provides guidance and advice for students, insiract
and administrators of the program to be accreditéis
guidance and advice tasks go hand in hand with the
assessment tasks such that at every activity level
uploading files, conducting a survey, collectingtistics,
running a tool, filling in a form, etc. there isigance and
recommendation on how to proceed, informing about
missing items, recommending an assessment tool,
diagnosing certain measurements, suggesting helpful
hyperlinks, etc.

In [2] we focus on the "Guidance" part of the syst&he
proposed system can work in "reverse" to provide
guidance and advice on how to achieve compliance. |
provides guidance and advice for students, insiract
and administrators of the program to be accreditad is
provided through explanation hyperlinks when thel-en
user hover above any bold italic phrase or unduedli
word or phrase. Guidance hyper messages are ykspla
anywhere there is eitheBbld Italic" text or any "Under
Lined" text. They are displayed in a drop down window
and they come in four different colors: Black, Gree
Blue, and Red. Examples of guidance hyper messhges
elaborates on arjold-Italic text when an end-user hover
on top of it by displaying the beneath text, anthisi the

text when hovering on top the underlined words.
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Fig. 1 Agile Software Development Survd]

In a previous paper [2the guidance activities of tt
proposed system were demonstrated. The o\
description of the prmosed system can be found ir].

The structure of this gper goes as follows: Section
describe the architecture of the proposed systeatios 3
describes the project management decisions,

compares between RUP, OpenUP, XP, and SC}
methodologiesand their suitability in such prect.
Section 4 describes the software development ps
usedand displays snap shots of the implemented s\

in section 5. Section 6 preserttaining enrusers and
section 7 presents deployment followed by conchu

Il SYSTEM ARCHITECTURE
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Fig. 2 The high level Logicarchitecture of th E-
Assessment system.
Figure 2shows the high level architecture of the propc
system. This automated system helps to "strearh five
whole accreditation process. It prevents currecudeent
and data inflation. It also slims down the proceassl

provides an agile management sys. Four types of users
are allowed into the system: Administrators, Hi-
Managers, teachers, and inspectors. Each has af
allowed permissions. The "Login" is the fr-end of the
system that displays many tabs such as: "Tabl

Contents”,  "Steering Committee”, "Institutiona
Overview", "Introduction”, "Standards", "Progre
Description”, "Mission and Vision", "Concerns

"Program Governance", etc. Pressing on any tab
display details similar to theStandards" tab shows you
the eleven standards NCAAA accreditatior
The Portal database is the backend of the systeeh
pages and related documents (of all types) aresifitecs
into thecategories as shown in figur. Each category is
again divided into tabs for further classificatioh the
relaed material. Each tab has facilities to upl
documents, measurements, benchmarks, surveys,
statistics, forms, etc. It also has facilities tepthy anc
edit such material in various formats. Establist
structured hyperlinks among the tabs anaterial is a
powerful feature of the system. Each tab remindsetin-
user of the relevant accreditation material neddeduch
tab, and displays "Green" and "Red" indicators #ietw
"compliance" or "norcompliance”
In fact the backend database isort of a "Live" archive
that follows the continuous improvement slogan.tha
sense that every semester new added docun
measurements, benchmarks, surveys, tests, sl
forms, trend analysis, etc. are tallied to the esystThe
system has both tracking and guidance functions that
lunched at all levels.
The idea of "reminding" end users of the accreidite
body requirements is part of the "Guidance" functaf
the system. This is a feature t allows the system to
work in "reverse" for gidance and advice such as
equip students with learning outcomes instead ot
measuring their degree of compliance. In this cdntié
identifies and describes instructional techniquexi
methods that should effectively prepare studentsot
the course and program levels to achieve target legu
outcomes. Another reverse example is to equip aide!
instructors on how to achieve NCAAA compliance
identifying missing documents, measurements, tegc
methods, benchmarks, surveys, tests,stics, forms, etc.
Suggesting meaningful hyperlinks, tools to perfc
important assessment functions, etc. can also
considered an important guidance function. Fur
details of the "Guidance and Advice" function ok
system can be found in [2].
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The system also provides tools for performing intgiar
assessments functions such as PLO/CLO mapping
(Program Learning and Course Learning Outcomes),
Rubrics direct assessment, surveys indirect assegsm
trend analysis, Key Performance Indicators, etc.

This automated system is designed to streamlingltiac
accreditation responsibilities such as compilation,
management, analysis, tracking, benchmarking, and
reporting activities, while meeting accreditation
standards. It also provides desktop access forrghai
deans, and others responsible for accreditationAAKC
accreditation team does not have to visit a program
showroom to inspect physical evidence and documents
By running the E-Accreditation system the NCAAAnea
can have access to an “Electronic” showroom that
contains all needed materials.

Figure 3 shows the Client-Server model of the psepo
Web-Based On-Line system. The physical structure at
both the client and the server sides are showddlitian

to the networking link between the two. The Clisigke is

thin and almost all the functionalities are develdand
provided at the server side.

M. PROJECT MANAGEMENT DECISIONS

Figure 4 shows the configuration management sefup o
the development team of this project where 4 server
(environments) are shared among development team,
testers, quality assurance, and pre-production/jmtozh.

The software team is made up of 7 members. Alhefrt

are above average .NET programmers. The system
repository contains all "configuration Items" reldtto the
project distributed over the four environments. sThi
include source codes, data, forms, test-casesnuss,
assessment tools, etc.

@ S =X
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Fig. 3 E-Accreditation Web Application Physical
Architecture
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Fig. 4 Development, Testing, and Production
Environments
The team has been using the V-Model as shown indig
5, where flow goes one side is analysis and
decomposition, and the bottom edge of the V is
implementation, where the other side of the V is fo
testing, quality assurance and deployment.

Systemn
System Validation Plan Operations.

and
Maintenance

System Verification Plan

(System Acceptance) o/ System

Acceptance
Testing

Sub-System Verification Plan

Implementation

Pmlul:l Line

Y

E ngineeri
(D eveloper Partici pation}

Developers Responsibility Agmc_y .
(System Engineering audit) Sy sterms E ngineering

Fig. 5 Software Life Cycle
Promotion policies for developers, testers, quality
assurance, and pre-production/production have Iseén
by the project leader and system stakeholders. Bbemm
of some of these policies are: - For developegrdmnote
their codes from the development environment to the
testing environment they should have a compiledecod
that has been tested at least using 20 test carether
policy for quality assurance team members to premot
their codes to pre-production/production environtnen
they should have fulfilled a complete test planttha
satisfies a test completeness criteria. At leafl 8kt

Control Gates
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cases should have been passed successfully before The development team has been experimenting wéh th

promotion of a new release. Releases are sent for
deployment for end-users (e.g faculties) at their
production environments.

A Software Process Development tool has been used t
store "User Stories" and track their progress frar-

Do" to "In-Progress” to "Completed". It is also ds®
generate "test cases" to be used for testing aadityju
assurance. The tool have also provided for Contisuo
integration, and source code management.

Various testing methodologies and tools have besem u
for: Unit testing, integration testing, static adgnamic
analysis, risk-based testing, regression testiocg@tance
testing, and maintenance testing. All the abovehedsed

in increasing the productivity of the team and ioying

the quality of the final product.

As for the software engineering development angepto
management three approaches were investigated:UBpen
[3], SCRUM [4], and Extreme Programming [5]. The
purpose was to select the best approach that cagieha
the management of this Web-Based system, effigientl
steer both the development team and the proces§ its
and deal effectively with project's risks.

Many projects (specially the web-based ones) amedo
"Quick and Dirty" for shorter development time, kibe
consequences are low quality, and higher operatiuh
maintenance costs. It was found that for medium and
large size Web projects, one should adapt exisigite
software project management and development models.
Agile models are light weight models and can s@tve

the first objective which is fast delivery. Most kg
models are goal-oriented and are composed of @fset
distinct iterations that results in software ret=sasSame
steps may occur several times and reuse accumulated
knowledge. They have short expected duration titae,
handle dynamic restructuring of data, accommodate
evolving technologies and standards, have strong
customer involvement, disposable releases to detmades

above three Agile methodologies for both managing a
developing the project. For each methodology aablet
tool has been chosen to investigate the suitalolitthe
method for the target E-Accreditation project. Tioel
was used to analyze project's cycles, and investiga
release management and how different versions are
lunched and deployed. Tracking NCAAA compliance is
exemplified by the case of the "Information Systéms
department at Prince Sultan University as a cas#ystn

this context we make use of the chosen tool tordesm
terms to tasks: how "Learning Outcomes" are defiaed
both the program and course levels. How assessaient
these outcomes is done. How assessment tools are
developed and used. Describe both direct and ictdire
measurement tools development and deployment. ldow t
close the loop in assessment? How to create clurncu
map? How to define Key Performance Indicators (KPIs
and how to benchmark them with internal and exierna
similar programs? We dig deep to the course lendl a
describe measurements and assessment tools at their
levels. We finally test the tool to show how thesteyn is
used to track weak areas and direct users' foctisete
areas. In some cases the tool is tested to seettew
system might recommend remedies for improvement.

The purpose is to select the best approach thahaadie

the management of this E-Accreditation Web-Based
system, efficiently steer both the development teamd

the process itself, and deal effectively with potigerisks.
The result is a table of scores for each of thedlagile
methodologies.

3.1 RUP/OpenUP

Rational Unified Process (RUP) is a heavyweightpss
framework. It is phase-oriented, incremental, and
iterative. RUP is designed for high-complexity, hig
quality systems. RUP methods are grouped into core
workflows (or "disciplines"- See figure 7). Key pciples
behind RUP are: adapt the process, balance stalehol

functionality, small teams working on different sgms priorities, demonstrate value iteratively, encoerag

of the system concurrently, and strong emphasis on abstraction, and focus continuously on quality.

communication. RUP Phase/ System Suitability Comments

The proposed E-Accreditation system has a number gf Requirements

characteristics which are: Medium size project,ngfitag 1-Inception Poor r']ASS“mpt'O”S th mEey
. . .. . Change as e 3

requirements, risk of faculty non-participation,rga Accreditation  project

heterogeneous data types and formats, large déda se progresses

dynamic backend database, several add-on tooist str | 2-Elaboration Poor -Developing  suitable

NCAAA deadlines, and complex interactions with save system  outweighg

arties (e.g. data suppliers, and benchmarking) Mmeasuring price

P g pp ’ 9)- -Internet largely defineg
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system architectu

3-Construction Good Web Based Langug

4-Transition Good In some cases easier
because distribution
automati

5-Short  development Poor Large overhead

cycles

6-Changing Poor Planned Bast

requirements

7-Fixed deadlines| Poor Difficult to control

Flexible content

8-Parallel development|  Poor Ne

9-Reuse Good Due to globaplanning

10-Integration Poor Difficult to control

11-Adapting to| Good Due to heavyweigt

flexibility level

Table 1: RUP's Suitability for Bccreditatior System
Table 1 shows the suitdity of RUP for the I
Accreditation WelBased system. Most of the pc
performance is due to the heavy weight nature o
OpenUp [3 is the Agile version of RU (see figure 6).
Both OpenUp and RUP are tailable and they both rt
under the Eclipse Process Framework (EPF). Op is
free while RUP is not. Agile RUP is a previous a
version of RUP before OpenUp but both of them
complete and well defined. OpenUp has only 17 v
products while RUPhas 76 (AKA Artifacts). Figure
shows the 3 layers of OpenUptakeholder focs- Project
lifecycle, Demoable or shippable build team for-
iteration lifecycle, and micro-incremenpersonal focus

cycle.

Fig. 6 OpenUp three Laye
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Fig. 9 OpenUp Client Interfac

An OpenUp Client [Bwas downloaded from their sit
installed and fed withwork item list from the IS -
Accreditation projectA sample list of the wol items,
phases, team membmales, inputs, outpu can be found
in figures 8 and 9 above.

The development team has been experimenting wél
above for both managing and developing 1S E-
Accreditation projectThe purpose is tinvestigate the
suitability of the method for the targk8 E-Accreditation
project. The OpenUp Clientool was used to analy.
project's cycles, and investigate release manageamst
how different versions are lunched and deployedhis
context we make use of the chosen tool to desdrnit
terms to tasks: how "Learning Outcomes" are defiat
both the program and course levels. How assessme
these outcomes is done. How assessment tool:
developed and used. Describe both direct and ictc
measurement tools development and deployment. I
close the loop in assessment? How to create ulum
map? How to define Key Performance Indicators (K
and how to benchmark them with internal and exie
similar programs? We dig deep to the course level
describe measurements and assessment tools al
levels. We finally test the tool to siwchow the system i
used to track weak areas and direct users' foctisese
areas. In some cases the tool is tested to seett®
system might recommend remedies for improveme
The purpose was tevaluate the OpenUP approach
how to handle the management of tReAccreditation
Web-Based system, efficiently steer both the develoftr

team and the process itself, and deal effectiveith
project's risks. The result is a table of scoresfchKPI
for the suitability. Figures 9 show the IS E-
Accreditationteam work experience with Open. Table
1 scores of RUP would improve slightly with Openl
specially with items3,4,5,6,8,and 1

3.2 SCRUM
As for the SCRUMsoftware engineering developme

and poject management modegures 10 and 11 show

the model structure. A SCRLU-based tool called "Exo-
Soft Scrum” [5] has beetested fo support and logging

of all the activities of the tea- see figures 12 and 13.

SCRUM is an agile model this is light weight ands

proven its capabilities latelTable 2 shows the ratings of

the EAccreditation system suitability if we use SCRLU
as a software development and project manage
methodology.

Inputs from \\_\
Customers, Team, - mmh
Managers, Execs !
i Pomand Daily Standup
iii Meetin
1 Master g
v i'
Product Owner Tates 14 Week M
Sprint Sprint Review
ET] i Task
T } i } st
3 priortzed by asmuchaslt | . ]
|4 business value | ran comit
Z (hlgm':t'vr;]c to dellver by Sprint
attep o end of Spilit Backlog Pntenﬁallv
7
IyE Sprint No Changes Shippable Product
~ Planning - - -
in Duration or Deliverable
Product e ( ) m ,b ri1
Backlog
Sprint
Retrospective

Fig. 10SCRUM methodology Activiti
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DalLY SERUM E- Suitability Comments
MEeETING Accreditation/SCRU
\ M Requirements
2 e 1-Compling Product | Good -Assumptions  may
[qunv ‘ SPRINT ’ e Backlog change as the E-
BACKLOG BAcCkLOG PRODUCT B . .
|NOREMENT Accreditation project
\\ \\ progresses
2-Iteration Planning Good -Internet largely
defines system
architecture
3-Iterations Good -Tight control
GaPrRIGHT & 3008, YICUnTA b GOA™ SIFTRARE Management
Fig. 11SCRUM Phases and Iteratic 4-Iterations Review Good In some cases easief
because distribution
<Faxosoft is automatic
Organiza 5-Short development| Good -Elaborate process
m::; cycles
"_F;:'D‘N_ 6-Changing Good -Due to its agile
" requirements nature
7-Fixed deadlines,| Good -We-Based
Flexible content
8-Parallel Good -Due to its agile
development nature
9-Reuse Good -Refactoring
10-Integration Good -Tight control
11-Adapting to | Good -Due to its agile
flexibility level nature

Fig. 12 Axo-SofSCRUM Support Tool with-
Accreditation Tasks

ScottGu Event Dashboard

PROJECTED SHIP DATE

A

(
|

CURRENT VELOCITY

4.44

hrsiday

Fig. 13 AxoSoft SCRUM Tool Dashboard witl-
Accreditation Progress

Table 2:SCRUM's Suitability for -Accreditation System

3.3 Extreme Programming (XP)

Extreme Programming (XP) is one of the most pog
forms of agile processes. It is iterative, -driven, more
human-centric /feedbadkdiented. ligure 14 shows the
rapid successive releases that are fced after every
iteration. Figure 15shows the iteration view of tt
process. Figure 1&hows the phase view of the
methodology with the following phases: Eloration,
Planning, Iterations to Releases, Production,
Maintenance phasesTable 3 shos the scores of the E-
Accreditation system if we apply the XP methodol
The table shows that XP is a good fit when use
developing the EAccreditation sysim due to the
following features: short development cycles, cgpivith
changing requirements, flexibility with respect
deadlines and contents, being able to perform lea
development. On the negative side, it does notvaftr
reuse and continuousitegration, and does not adapt
high levels of complexityFigure 1° shows a screenshot
of the "XPlanner" tool that is commonly used to [sog
XP teams.The tool was investigated and tested for
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support to the teamfor developing the target -

Accreditation system.

Iteration [Next itaration:  Undafined requirements,
negative acceptance test results]
3
taration Development
planning fel2)
3
A Craate Ly Program Ly Run
unit ests in pairs unit tests [oke]
Fo.rm Ly .(.I
pairs ] wj
) elsg]
Y
®
[Intagration
succasshul [Unit tests successful]
Integration
Fig. 14 XP Iteration Viewvith Release
EXPLORATION |  PLANNING ITERATIONS TO o 1
PHASE | PHASE RELEASE PHASE g 18 -
CONTINUOUS E 1 E... ’;g
i | REvew Gg 1 Eg PH
| STORIES 1% 1
;'IMNU:I | P;.ll B 1 ;
R N [ e v = o
d ;|_ = '_"‘"“" ‘.'_“‘“ _“’\',‘;,,_"’“'"
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I INI'!iT‘-Rﬂl'ION
EZl @t 18 ntioase ) ameases ) uerease )
N ""....c.u:srou-zng S

< APPROVALY

Fig. 15: XP Six Phases of Development and Mainten:
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Fig. 16 XP Iterations Structui
XP/ E-Accreditation | Suitability Comments
Requirements
1- Requirement | Good Assumptions  may
Exploration change as the -
Accreditation project

progresses

2-Requirements Good -Developing suitable

Planning system outweighs
measuring price
-Internet largely
defines system
architecture

3-Iteration and | Good -lterations are

Release Management elaborated

4-Production Fair In some cases easie

Management because distribution
is automatic

5-Short development| Good - Short iterations

cycles

6-Changing Good -Due to its agile

requirements nature

7-Fixed deadlines,| Poor -No global planning

Flexible content

8-Parallel Fair -Concurrent

development Versions are possible

9-Reuse Good -Refactoring

10-Integration Good -Due to its agile
nature

11-Adapting to | Good -

flexibility level

Table 3:XP's Suitability for FAccreditation System
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Fig. 17 Screenshot of XPlanner XP Support Tool

3.4 Meta Process

Web projects are different from traditional progdh
many ways. For example traditional projects strass
quality product at lowest cost whereas the web teregmet
usable system in shortest time. Team member size fo
web projects are much smaller than traditional guts.
Web project duration is smaller in horizon with tom
thousands. Traditional large project lend themselie
planned-based more than agile based, while webdbase
projects are the opposite. Traditional projects wamly

use "Object Oriented" methods, while web projeely r

on component-based and ad-hoc processes. Standard

projects rely on rigid processes, while web prgeety
on standard high usability. A mid-size web projéke
the current E-Accreditation system have chosendapt
existing modern software process models that fithsu

type of web applications. We consider both heaightl
weight and hybrid models. The current "Meta-Protéss

a hybrid process (see figure 18). We use some ttarge
system characteristics such as number of useesp$ithe
development team, system cost, etc. to identify the
complexity of the system and based on that we cbase

of the four software development processes:
RUP/OpenUP, XP, SCRUM, and Hybrid that are
potentially fitting the development of the E-Accitation
project. With every process we measure its suitglibr

the development of the proposed E-Accreditatioriesys
We use qualitative measure for judging each remerse.
Agile processes are generally preferred for Web
applications, but have two main obstacles: scatatdihd
complexity, and their high demands on team members.
Handling scalability and complexity occurs over the
course of several projects. The Hybrid option caiph
manage such obstacles. We define it as a metagwoce
methodology. The methodology simply monitors the
characteristics of the Web application in termgpudject
management parameters such as cost, time, quality,
human resources, complexity, etc. And if the valaés
these parameters are on the low side, we initiate
"lightweight" pure agile processes, mid-range, we
perform a "transition phase". If the values of the
parameters are on the high values, we initiate
"heavyweight" planned-based processes. So for low
complexity we initiate agile processes, and for hhig
complexity we initiate heavyweight processes.

Characteristics of Web projects:

* number of users

= size of development team 4&‘”— Metaprocess

» documentation cost

28 s ingy,

& %

g

=4 Lightweight Transition Heavyweight
= g a Vywelg
El Processes Phase Processes
= complexity level —

of Web application —
p—
—
—
—
—
— -
-—
—
—

L

degree of formalization
of process

Fig. 18 The Meta Process Strategy for Web-Based
Applications

\A SOFTWARE DEVELOPMENT PROCESS
DECISIONS

After studying the three above candidates appraache

SCRUM based model has been adapted, and "Exo-Soft
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SCRUM" tool waschosen for team and proj's support. 550
Figures 19-22 showcreenshots from the t. All team o e ;;77’_“7,, "'
members werware of the SCRUM model a had used it crmpm e HERERERE —
before this project. The tool "Exo S@trum" has bee il | O
Aot b - N s (NS

used to support and log all the activities of &en.
Promotion policies for developers, testers, qui
assurance, and pproduction/production have been
by the SCRUM master andsystem stakeholder
Examples of some of these policies ar&or developers
to promote their codes from the development enwviremt
to the testing environment they should han error-free
compiled code that has been tested at least usirngsi
casesAnother policy for quality assurance team meml
to promote their codes to ppeeduction/productiol
environment they should have fulfiled a completst
plan that satisfies a test completeness critetideadst 30(
test cases should have been passartessfully befor
promotion of a new release. Releases are sen
deployment for endisers (e.g faculties) at the
production environments.
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Fig. 22 Axo-Soft SCRUM Tool &ccreditation Tasl
Dashboards

The "ExoSCRUM" tool has been used to store "L
Stories" and track their progress from -Do" to "In-
Progress" to "Completed". It is also used to gemetast
cases" to be used for testing amahlity assurance. Tt
tool hasalso provided for Continuous intration, and
source code management. Various testing methoads
within the tool have been used for: Lt testing,
integration testingstatic and dynamic analysis, 1-based
testing, regression testing, acceptance testingd
maintenance testing. The above figuiE%22) show how
to apply the EAccreditation of the IS progra Define
stories, tasks, show some charts from the toolwSthe
dashboard of the tool. Show detailse@idenc: that the
tool and the SCRUM have been usimg this project.
(Mostly charts from the ExoSo§CRUM tool. All the
above has helped in increasing the productivitythef
team and improving the quality of the final prodt

V. SYSTEM IMPLEMENTATION AND
TESTING

flinf ¢

= o @ W 26 alEllellalE-] B
Fig. 23 Administrator can choose the PLOs to asthis
semester

"o

L)

Fig. 24 Administrator can , eit, delete courses and

HOSE  ADDCOURSE  ADDPACULTY  ASSIGNPACTLTY  ASSIONFLD

=W < e al@ld s @]

a BE - oo

instructor:

HOME ~ ADDASSERSMENT MAPCID  STUDENTASSESSMENT  UPLOADSTUDENTS

e W T e alElllelulixl

HOME ~ ADDASSESSMENT ~ MAPCLO  STUDENTASSESSMENT — UPLOADSTUDENTS ~ MANAGECLO ~ ADDRUBRIC  ADD
[RESULT  CHECK RESULT

Rubric Resul

o Check rubric
result

2 | Taisisequetononfirdonchaptery  Bad

Fig. 26 Faculty is checking his Rubric Res

Page|12



International Journal of Advanced Engineering Research and Science (IJAERS) [Vol-2, Issue-6, June- 2015]

I SSN: 2349-6495

MAPCLO"  STUDENT ASSESSMENT  UPLOADSTUTENTS  MANAGE(LO  ADD

stil_name

Fig. 27 Facultyadd Rubric results to each stud
o

ADD AS: UPLOADSTUDENTS  MANAGECLO ~ ADDRUBRIC  ADD

v JENT
[RESULT  CHECK RESULT

ajelE =l = =
Fig 28 Faculty managing their course CL

Fig. 29Faculty can map their CLOs to the target PI

Figure 23-29provide a number of screenshots from
actual system. They show hcadministrators, faculties,
and studentsan upload documents (in Word, PDF, E»
formats) and/or edit text of comments, conce
guidance,and remarks at any stage. These docun
represent evidences that the -user would view by
clicking on their links. The figures also sh sample
assessment loop for PLO number A. The assessmgm
consists of performance indicators KPI#5, and KP
assessment method (Excel Rubric sheet), assessiata
(rubric scores), assessment evaluation (rubric It®s
change made (a PDF file), d finally the closing of the
loop (an action plan Excel file). The screenshdso
show how administrators choose target PLO(s) f
specific semester. How they can add/edit/deleteses
and faculty. How to upload student lists for spiec
courses. Hwv rubrics are managed in the system.
how faculty can manage their courses' CLOs and
them to the target PLOs.

Microsoft [IS web server and Microsoft SQL datab
were used. ASP.NET framework was used for serdsr
programming. As shown in the tem architecture
section above, four main e-users were identified:
teacher, administratorstudents, and accreditvisitor.
Documents and hyperlinked information are pullemif
the database based on -user credentials.
SurveyMonkey [6] wasused as survey tool to
run/collect/analyze  surveys. Hyperlinks are u
everywhere; for example a visitor/teacher/admiatsir
can click on program learning outcomes with assess
links, KPI links, SSR links, CLO links, Assessmeilata
links, Evaluation linksBenchmarks links, Changes linl
Closing the loop links, etqPLO-Centric Ontology was
used [2]). Each of these links takes the user to a |
where material can be uploaded and/or viewed feh
assessment step. Hyperlinks also lead to depositot
material for NCAAA criteria not directly connectad
assessment, such as students, curriculum, fa
facilities, institution, program, courses, etc. Eadt these
links takes the user to a page where materialeelet the
criterion can be uploaded @wriewed. All the above pag
contain links to "summary information" where é-
generated summaries are generated from the ori
documents

VI. TRANING END-USERS
All faculty members of both College of Computer :
Information Science and the College of Busir
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Administration were given full access to releask then

0.2 of the system. Training sessions were organteed
train all faculties at the two schools. A number of
"Training Videos" were prepared for the TLC (Teahi
and Learning center) to demonstrate these two Beta
releases to all PSU faculty members. Selected tiacul
members from both sides of the PSU campus (male and
female) were chosen for using the releases anddeav
their feedback. The system was also tested by Bssin
faculty in a CBA mock review: Release 0.2 was uised
this trial. Again feedback was collected from thede
users. Work in [2] describes the methodology used t
document the system structure and its subsystems fo
easier future maintenance and upgrade.

VII. DEPLOYMENT

Release 0.1 has been deployed at the "Information
Systems" department and all faculty members were
trained on using the system to automate the psoogs
preparing all relevant program accreditation docuisie
measurements, benchmarks, surveys, tests, stgtistic
forms, KPI, etc. They were also trained on how to
establish meaningful hyperlinks, guidance, andcstine
among all relevant material and forms. The deployed
system also provided tools for performing important
assessments functions such as PLO/CLO mapping
(Program Learning and Course Learning Outcomes),
Rubrics direct assessment, surveys indirect assggsm
trend analysis, Key Performance Indicators, etcufes
stated that the automated system has streamlireid th

assessment responsibilities such as compilation,
management, analysis, tracking, benchmarking, and
reporting activities, while meeting accreditation

standards. It also provided desktop access forrghai
deans, and others responsible for accreditatiamdedts
also expressed their satisfaction with the guidance
component of the system. NCAAA accreditation teas h
also expressed their contentment with the systertea’e

0.2 has been deployed at the School of Business
Administration during a "Mock Review" in preparatio
for the NCAAA site visit. CBA faculties were shovimow

to run the system and how to take advantage aifring

the rest of their preparations and during the dctua
NCAAA visit.

VIII. CONCLUSION
The choice of the software engineering processi®f-
Accreditation system is presented. Managementgdesi
development, and testing decisions are elaborated.

SCRUM agile methodology is shown to be the best
suitable for the target system. Comparison of bilita

with three other methodologies; RUP/OpenUp, XP, and
Hybrid is presented. Agile support tools for these

methodologies are also compared and investigated.
SCRUM and its Exo-Soft tools are elaborated upon.
Screenshots of the target system are shown alotiy wi

detailed explanation of the development, management
testing, and deployment processes.
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