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Abstract

Contradictory directive between federal and state along with expensive
investments in assessment strategies that may no longer work with new standards
were just a few issues making educational assessment increasingly complicated.
With evolution of rapid changing environment following student assessment practice,
policy and analysis can be tough.

This capstone project helped to build reliable and quality online solution which
assisted to guard against system failures and scoring errors, and hold itself
accountable for the security of the assessment process with use of cutting edge
technology such as Agile in which incremental and iterative development of product
through various cycles or feedback with involvement of cross functional and self-

managing team helps to achieve product improvement.
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Chapter I: Introduction
Introduction

A company based in Minnesota is the innovative large scale assessment
solution provider company. It had successfully implemented more than 100 large-
scale assessment programs across different states. It grew nearly in the 40 years of
business by encompassing new professional services model to deliver a superior
customer experience, rework the online testing platform to include more student
accommodations and achieve fairer testing for all. Attention to the smallest details
yields incrementally better processes, products and programs—and more satisfied
customers at every level. It specializes in researching, designing and managing
innovative assessment programs for reading, mathematics, science from
Kindergarten to high school graduation programs in both paper-and pencil and online
formats. It offers a comprehensive evaluation of English-language proficiency for
English language learners who are non-native speakers of English.

This project was carried out to design and manage innovative assessment
programs for state and local education agencies and to impart teachers with good tools
and information to better serve the students in education system.

Problem Statement

There was a need of reliable and quality online solution that not only provide

standardized student testing but also flexible enough to offer paper/pencil and

online assessments, with data analysis and reporting of student results, which
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provide both accountability and learning through actionable data to the state staff,
districts and classroom teachers.

Nature and Significance of the Problem

A lot of pressure was placed on students and educational entities to meet
standards of proficiency. Students must pass high-stakes tests to graduate from high
school. Schools must meet a level of proficiency to keep their standing within the
community and state, as well as maintain steady levels of funding.

With the implemented Qualitative assessment project, state must able show
that their students, through their schools, are meeting proficiency standards to qualify
for funding from the federal government.

Objective of the Project

The objective of project was to build a Qualitative assessment solution that
provides assessment design, computerized/ human scoring service, online report and
visualization features by using project management techniques.

Project Questions

Following questions were answered with the successful implementation of this
project:

1. What were the main problem of the current assessment system and how

this project overcame these problems?

2. What were the merits of agile methodology in rapid changing environment

compared to waterfall methodology which helped QA process to improve?
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3. What were the key benefits achieved after project was implemented
successfully?

4. What were the defect count completed during various sprints which helped
project team to improve overall project timeline, performance and
projection?

Limitations of the Project

This project helped to improve QA process in numerous way but Agile
methodology has some limitation such heavy customer interaction mandatory, co-
located agile team, difficulty scaling for large project, lacks attention to outside
organization.
Definition of Terms

Following is the list of term used in this report.

v' Test Case: Set of conditions under which a tester determine whether an
application, software system or one of its features was working as it was
originally established for it to do.

v RTM: Requirement Traceability Matrix is a document that links
requirements throughout the validation process. The purpose of the
Requirements Traceability Matrix is to ensure that all requirements defined
for a system are tested in the test protocols.

v' SQL: Structured Query Language is used to communicate with a database.

v' ELA: English Language Arts

v" QA: Quality Assurance
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v SCRUM: ltis an iterative and incremental agile software development
framework for managing product development.
v' SPRINT: It is a set period of time during which specific work has to be
completed and made ready for review.
Summary
This chapter was mainly focused on the problem statement, Nature and
significance of the problem and the objective of the project. In this chapter the need
of quality online assessment solution is discussed, which not only flexible for students
and teachers but also provide result oriented data to get funding. Background related
to the problem, literature related to the problem and methodology used for

implementing the project will be discussed in the next chapter.
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Chapter Il: Background and Review of Literature

Introduction

This chapter clearly describes about the background related to the problem in
detail and also provides the literature related to the problem so that this literature can
be used for further analysis in future to gain more knowledge over the problem. This
chapter also explains about the literature related to the methodology of the problem.
Background Related to the Problem

Software Applications are essential tools that play a very important role in
charting the success story of any business. A well planned and clearly defined
software quality process application lays the foundation for better product. Today,
continuous change are required to match with the ever changing demands of the
customer. To achieve this, very highly efficient applications were used by business to
cater its needs. In this project, the main focus was to improve quality of an existing
application which eventually reduced the time, effort and errors that were put into the
application. After an exhaustive analysis of the existing methodologies, traditional
waterfall model was shortlisted because of its rigidity and easy to use characteristics.
Literature Related to the Problem

Quality is an integral part of assessment industry. But with the need of
continuous change in requirement company faces hard time to manage to quality of
assessment solution with in given cost and time. After an analysis of the existing
methodologies, traditional waterfall model was shortlisted because of its rigidity and

easy to use characteristics.
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Literature Related to the Methodology

Agile methodology. To help businesses respond to unpredictability, agile
approaches are typically used in software development (Waters, 2007). It is iterative
and incremental development in which requirements and solutions evolve through
collaboration between self-organizing, cross-functional teams. Figure 1 shows agile
software development promotes adaptive planning, evolutionary development and
delivery, a time-boxed iterative approach, and encourages rapid and flexible
response to change. Due to its simplicity and flexibility “Scrum” became the most
popular way of introducing Agility. Scrum emphasizes empirical feedback, team self-
management, and striving to build properly tested product increments within short

iterations.

Discover

Sprint #|

Discover

Sprint #2

Discover

Figure 1. Typical agile cycle (CommonPlaces, 2012).
Agile scrum methodology. SCRUM is an agile development method which
concentrates specifically on how to manage tasks within a team based development

environment. As shown in Figure 2, a product owner creates a prioritized wish list
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called a product backlog. During sprint planning, the team pulls a small chunk from
the top of that wish list, a sprint backlog, and decides how to implement those pieces.
The team has a certain amount of time—a sprint (usually 2 to 4 weeks)—to complete
its work, but it meets each day to assess its progress (daily Scrum). The sprint ends

with a sprint review and retrospective (Scrumalliance, 2016).

..ul'””

Inputs from Executives, @
Team, Stakeholders, Burndown/up
Customers, Users m Charts
Scrum Daily Scrum
Master Meeting
. ’ @ @ @ @ @
i i i 1-4 Week m‘
Product Owner The Team Sprint Sprint Review

i

— Teav;n selects 4 Ta.s‘k
1 starting at top reakout
Husn [ emmal| [ G
is required:
f| features, & alver by Sprint g <oty oo Finished Work
o SOnes - oy Backlog do not change e @
Sprint o

Planning "
Meeting o,

Retrospective

Figure 2. Agile: Scrum framework (C# Corner, 2015).

Basically, Scrum is derived from activity that occurs during a rugby match.
Scrum believes in empowering the development team and advocates working in
small teams (say—7 to 9 members). It consists of three roles, and their
responsibilities are explained as follows:

e Scrum Master
o Master is responsible for setting up the team, sprint meeting and

removes obstacles to progress

e Product owner
The Product Owner creates product backlog, prioritizes the backlog and

is responsible for the delivery of the functionality at each iteration

o
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e Scrum Team
o Team manages its own work and organizes the work to complete the
sprint or cycle. (Guru®®, 2016)
Product backlog. This is a repository where requirements are tracked with
details on the no of requirements to be completed for each release. As shown in
Figure 3, it should be maintained and prioritized by product owner, and it should be

distributed to the scrum team. Team can also request for a new requirement addition

or modification or deletion.

High-prievity dems Item
9 |

—
’—
S AN
a8 Henws 1n the sres e
Celeace | 1 - (mostly) priovitized
Felexe 1 . (mestly) priovifized
| = | <
b 1 = ’v‘.‘ah? r:muh:r ffahvr'. ot
Releas 2 e the depth based on f.uenea'
produc t ma'iq\:r relesie
> (eq, Reloaie 2 or Releace 3)
Rlas Littie or me effort prioritizing
O rtea, within futwre releaces =
—— (eq, Relesse 2 or Releate 3)
kw»Pv writy rhea /
J -

Figure 3. Product backlog item priority (Agile Lucero, 2014).

JIRA. JIRA is a proprietary issue tracking product, developed by Atlassian
(2016). It provides bug tracking, issue tracking, and project management functions.
Although normally styled JIRA, the product name is not an acronym, but a truncation

of Gojira, the Japanese name for Godzilla. It has been developed since 2002.


https://en.wikipedia.org/wiki/Proprietary_software
https://en.wikipedia.org/wiki/Issue_tracking_system
https://en.wikipedia.org/wiki/Atlassian
https://en.wikipedia.org/wiki/Bug_tracking_system
https://en.wikipedia.org/wiki/Project_management
https://en.wikipedia.org/wiki/Godzilla
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JIRA Software gives your team the flexibility to plan and adopt any agile

practice, whether it be scrum, kanban, or a mixed methodology. Teams can create and

estimate stories, build a sprint backlog, visualize activity, measure team velocity, and

report on progress (JIRA Software, 2016).

Working with issue. An issue typically represents a user story in JIRA. User can

perform the following actions:

v

v

v

Creating an Issue
Editing an Issue
Estimating an Issue
Flagging an Issue
Ranking an Issue
Transitioning an Issue

Viewing an Issue

Story workflow. When a new functionality is needed in the system or some

changes required for existing functionality user needs to create a new story. As show

in Figure 4, story follow the flow mentioned in the figure.


https://confluence.atlassian.com/agile/glossary/story-point

i Create
1 b
i' Re-Openad "r Open Tl
Tt [vaiprrant Tart Dervelopmant |
Tpen : n Developmen e
Sared 1608
Fepen i-u ety Tor G
Depicyed o Tewt
Fg-petm } Deployed 1o Test
erfed om Text
Be-pen 4 Wexified on Test

Deplayed i Sage

Re-Ogen ? Deeployed o Stage
Werifs] on Flage
Ae-Cpen ‘+ i ld e Srage Tione

Figure 4. Story workflow (Atlassian Answers, 2014).
Summary

This chapter briefly covers the background and literature of the problem. It
also described the methodology used and explained different phases of the agile

process. Next chapter discuss about the QA assessment process with the use of

tools like JIRA.

18
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Chapter lll: Methodology

Introduction

This chapter provides a detailed description of the methodology used for the
study such as how QA process works in assessment industry by using agile software
techniques.
Design of the Study

In the process of attaining the objectives, the following process shown in

Figure 5, was helpful.

Assessment = &
sign Quality

Figure 5. Assessment process.
Assessment process. As shown in Figure 5, there were five phases to
manage and built the assessment.
» Planning: In planning phase business requirements were set scope of the
project is defined. Project manager establishes a communication plan

among different teams.
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» Assessment Design: Materials and items were developed for ELA, Math,

Science and Social science for both online and paper pencil tests with the
help of Psychometrician.

» Fairness and Quality: It ensures that assessments meets standards of

American Education Research Association.
» Test administration: It provides end to end administration for student
/teacher portal with admin portal.

» Student Report: Deep expertise with data analysis and reporting of

students result.

QA process. Assessment QA Process needs to test the functionality of the
Student Tests. It validated that a user can successfully take the assessments with
necessary tools and accommodations across all supported devices. The entire QA
process ensures the application met the functional, technical and quality
requirements for the end users.

As shown in Figure 6, manual tester performed following steps for manual

testing:
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6 Defect fix & l !

A Requirement
verification :
Analysis

5 Defect 2 Test Plan
Logging Creation

4 Test Case 3 Test Case

Execution I Creation

Figure 6. QA process.

» Requirement Analysis: Reviewed Functional Specification and business
requirement provided by the business analyst.

» Test plan creation: Designed a QA Plan, test approach which
encompasses how the project will be managed, developed, and deployed
in a sound, reasonable way gathering previous experience from other
projects. Making sure the project's deliverables were of acceptable quality
before they were delivered to the project's clients.

» Test case creation-The test case suits created to test the correct
behavior/functionality, features of an application. Table 1 displays test case
creation template. Requirement traceability matrix (RTM) helped the QA
team to identify test scope of project, track the link between the

requirement and the testing.
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Table 1

Test Case Creation

ID Priority Title 0S-Status
001 Critical |Attempt to login with valid credentials Not executed
002 Critical |Attemptto login with invalid credentials Not executed
003 High Verify Student information in the field is correct Not executed
004 High verify direction page/Instruction sheet Not executed
005 High Verify the buttons are left aligned Not executed
006 Medium |Verify the selector tool marks an answer Not executed
007 Critical  [Verify that highlighter tool highlights an answer Not executed
008 Medium |Verify the page zoom tool is in the top right corner of the assessment area |Not executed
009 Low Verify the page zoom tools is set to 100% by default Not executed
010 Low Verify the user can Submit a test Not executed

Test case Execution: In order to execute QA Testing, QA environment was set
and loaded according to program specification into QA specifications (Guru®®,
March 2016). Table 2 displays typical test case execution scenario.

Table 2

Test Case Execution

Feature /@
Requiremen
ID |Priority |StoryID |t Title Steps to execute Expected Result 0S - Status
Attemp to log in with valid
001 |Critical Login page |credentials 1. Open the Test Page The page is loaded Pass
2. Enter valid user ID in "User ID"
Critical Login page field The data is entered successfully Pass
3. Enter valid password in
Critical Login page "Password" field The data is entered successfully Pass
User is successfully logged in and sent to
Critical  |lira-100 |Login page 4. Click on the "Sign In" button user verifying screen page Fail
Attempt to log in with
003 |High Jira-101 |Login page [invalid user ID 1. Open the Test Page The page is loaded Pass
2. Enter invalid user ID in "User ID"
High Login page field The data is entered successfully Pass
3. Enter valid password in
High Login page "Password" field The data is entered successfully Pass
Error message appears: "We couldn’t
verify your User ID or Password. Please
High Jira-101 |Login page 4. Click on the "Sign In" button check them and try again." Fail
Verify that highlighter
007 |Medium |lira-102 |Tools tool highlights an answer |3. Select the Highlighter from Tools njThe highlighter icon is colored in blue Fail
Medium Tools 4. Highlight an answer The answer is highlighted in yellow Not Executed

Test platform. The test platform was designed to provide state level

customers a full-service assessment solution that is reliable and easy-to-use.
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1. Online Administrative System—Various users according to their roles can
access main page. There were various Tabs on main page such as Home,
student, class, test administration, reports and help.QA needs to test the

functionality of each tab as shown in Figure 7.

CLASSES  TESTS -  ACCOUNTS -  REPORTS  HELP -

Adrminissration Quick Links Fde Adrministration Lnter n

Safaare Dawnioad
Welcome to

To view had P OF (TN MAnUaEs, or (D CONCaCT 2

OTC Impartant Infarmation Fde
Salmaie Dawriiai Districts and Schools
Imponant Daoes
Cearch for & deserict of schood

Figure 7. Main page.

Table 3 shows the functionality of various tabs.
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Main Page with All Functionality
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Home :

Home page would be accessible to all users, district level, state level, teachers, parents
etc.

Student:

Students can be set individually or in bulk through student tab. Below page displays
when user clicks on Student tab. It contains Student information such as student id,
student name and class to which student belongs. User also can add new student by
clicking New Student button

Students

on any column header to sort on its contents

e @
Show ane.

wi students in any class, including those not assigned 1o or

There are 1 students in Albany High School (001) taking Algebra 1 in Fall Search:
2015-16. Just emcer any part of a sudent’s 1D or last name o begin

Student ID First Name Mi Last Name Algebra | Class

987666666 Jacob Abeiman (Shanaya Shuman)

New

Student:

User can add new student by entering all the demographic information such as student
ID, student first and last name, grade, ethnicity, gender and class to which student
belongs. Student ID should be a unique field for every student

[ ]Student Record

District of Aecord r Tl v School of Record Mgt x v

Demographic Informaricn:

Student ID

First Name » Last Name

Date of Birth

< 1D

Grade Gradc 8 L 4 Gender M A4

Ecnnscicy

Student

Accommod

ation:

Student needs and preferences can also be set through student page. super user can
select and set the accommodation according to specific parameters

[=u
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Classes: Super User can create a new class, provide a name. Add students to class. Move
students in and out of class.
Clans v . s e
Lant Namve Forst Narma Student 1D Lant Name Forvt Name Studess 10
! s
Test Selecting test administaration drop down menu super user can print labels which contains
information about student logins which student needs to access the tests.
Administrati J =
Tout i m peagrens »
°
= oo g Ter Uner 11 3¢ the PN Tomn hoon
on
s o (o T o
s =
Registered Students
o & v
Laat fwwt Geer® ” ¢ Tetal nares Drte e VstaTme Status
N Name g Campezes Staszes Compietes Cotes
-~ - 4 Sersions 1 Net Tnted
) > > Seation 3 Not Startes
User Role Below figure shows super user’s role access details.

Super User

Home page

4* District User ,
4| State user -

Class page

Help page
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2. Secure Testing of Tests—Secure browser keeps students focused on their
test with no distractions and keeps the test secure.QA needs to follow step
by step process to test the student’s test. The example of steps are
mentioned below:
v Launch secure browser (Secure browser can be downloaded from Help
Tab on Home page).
v' Login as student by using username/password.
v Verify student information.
v Select the first test session.
v Directions / instructions are available.
v' Enter session login/password.
v' Begin the test.
v' Validate the functionality of every tool as show in Figure 8 on Tests.
The available tools on test are Highlighter, ruler, Reading Guide,

Protractor, Calculator, notepad, Zoom, flag.
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Question 17 of 33

You've answered 0 of 33 questions.

Function 1 is represented by the eguation Sy = dz = 245,

Function 2 Is represented by the table,

] L |r||||:.

] M

"l &

L& L) L

-] ] n n

L
n —

Which statement about the two functions |s true?

@ The rate of change for Functon 2 is half the rate of change for Function 1.
The rate of change for Functon 2 is bwice the rate of change for Function 1.

-@I The rate of change for Functon 2 is 5 times the rate of change for Function 1.

Figure 8. Tool functionality.

v Tests supports a full set of item as shown in Table 4.

27



Table 4

Test Question Types

Multiple

Choice Item

A multiple choice question where the student clicks on
the letter or the answer string itself to indicate their
answer.

Wwhat is the meaning of the word insignificant as
it is used in paragraph 2?

(™) unimportant

unnoticeable

© unreachable

@ unsatisfactory

Text Type:

Text type is a constructed response item with a text box
try to capture response.

Evaluate. Write your answer in the box,

[390 — (7 = 6)] = 6

]

Match Type

Iltems:

The student drags from the left circle to the desired right
circle to initiate the match. There can be only one line
drawn for one match answer.

Hatch the number In Colurmn A wish the best desoipten of that number In Colwma B
Column A Calunam B
1 % Im the ones place.
Js.01m

1 b5 Im The NungneaTns
278,521 slace.

81.32% 1 i3 im the tens place

im the thowsandths

4, 215.08 % In
e

Dropdown

ltems

Drops down items simply provide options to select
answer from several choices from dropdown.
It can be inferred that Lawrence Svobida's
failure to make money did not come from
ignarance about farming, since Svobida
* and his

first crop was !

Multi- select

Table:

Student indicate their answer by clicking on open cell.

i 2 = a4

Weather
forecasters
had never w
seen such a
cloud before.

In 1932, an
environmental
disaster hit [
the Great
Plains.

Poor farming
practices had
destroyed the W
land's abhilitw
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Select the answer options, pause and sign out.
Response validation: QA needs to validate the responses are restored on
the test.
Validate various accommodations set for student testing, The various

accommodation for student testing are shown in Table 5.



Table 5

Accommodation Types

Reverse Reverse contrast shows white text on black bacground.
Part &
Contl’ast What effect is created by the first paragraph of
the text?
A tranguility
B} humor
Background Background color with Blue, Green having Black text.
What Is a theme of this passage?
Color

@ Don't hurt other people's feelings.
Don't betray the trust you have built,
@ Don't give up easlily on your dreams.

@ Don't ask other people for help.

Answer Masking

The answer options are masked .The user need to select
green icon in order unmask the answer options.

Reading Guide

Pacific Ocean. Every night, he went to the palm-
treesgrove to gather coconuts for his mother.
ome of the trees grew horjzonta hei

atners canoe.

Answer

eliminator:

Answer option can be eliminated by the use of answer
eliminator.

What is the least common multiple of 8 and 12?

M 12
(B 24
(X %6
® %

30
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» A defect is a product anomaly or flaw, which is variance from desired
product specification. Severity is a fundamental measure of a defect / bug.
Table 6 shows the definition of severity metrics and raking criteria used to define
them.
Table 6

Defect Severity Ranking

Severity Ranking Ranking Criteria

Severity 1 Program ceases meaningful operation
Severity 2 Severe function error buy system can continue
Severity 3 Unexpected result or inconsistent operation
Severity 4 Design or suggestion

(Hutcheson, 2003)

Severity is also denoted as below:

e S1 = Critical
e S2 = Major
e S3=Minor
e S4 =Trivial

The Defect tracking and management is a fundamental and critical part of QA.
The defects should be tracked from beginning to closure in entire Product. JIRA is a
software tool developed by Atlassian, commonly used for bug tracking, project

management and issue tracking of entire project.
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Below steps describes how issue can be created in JIRA.
v Creating an Issue: Click create at the top of the screen in JIRA to open

the create issue dialog box as shown in Figure 9.

Create Issue £ Configure Fields ~

Froject” | Bl Sample Scrum Project -

Issue Type” [« sug - &
= * Majo - &
Component's  Mone
t tche 1
= Te

(eq. 3w 4d 12h) &

The ariginal es ae of how much work is shved in resohing this issu

Semaining Estimate {ea. 3w 4d 12h) &)

21e of how much work remains wolil this issue will be resolved

te another  Create -ancel

Figure 9. JIRA—create issue (Atlassian Documentation, JIRA Agile 6.7, 2016)

v' Table 7 display various details to be filled in create issue screen.



Table 7

JIRA—Create Issue Field
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Project:

A JIRA project is a collection of issues, and is defined according to your
Organization’s requirements. For example, xyz Statewide Assessments.

Issue type:

JIRA can be used to track many different types of issues.

The default types are listed below:

Bug: A problem which impairs or prevents the functions of the product.
Improvement: An enhancement to an existing feature.

New Feature: A new feature of the product.

Task: A task that needs to be done.

Custom Issue: A custom issue type, as defined by your organization if
required.

Summary:

A brief description about an issue.

Priority:

The importance of the issue in relation to other issues.

Highest: Indicates this problem will block progress.

High: Indicates that this issue is causing a problem and requires urgent
attention.

Medium: Indicates that this issue has a significant impact.

Assignee :

The person to whom the issue is currently assigned.

Environment :

The hardware or software environment to which the issue relates.

Status:

The stage the issue is currently at in its lifecycle (workflow).

Open: This issue is in the initial 'Open’ state, ready for the assignee to start
work on it.

In Progress: This issue is being actively worked on at the
Moment by the assignee.

Resolved—A Resolution has been identified or implemented, and this issue
is awaiting verification by the reporter. From here, issues are either
'Reopened' or are 'Closed'.

Reopened : This issue was once 'Resolved' or 'Closed’, but is now being re-
examined

Closed: This issue is complete.

Awaiting QA Deployment: Design and code review is done and issue is
ready for QA deployment.

In QA Testing — The item is ready for regression and automation testing. If
the tester have question during the status, then it will move in to “need
clarification” and add their comments to the ticket with appropriate resource
tagged.

If defects are found, the QA perform the following task item is transition back
in 'development’

Tester creates a bug in JIRA and relate them to original work item where
defect was discovered.
(Atlassian JIRA)

Attachment:

User can attach screenshot or image.

Commenting:

Adding comments to an issue is a useful way to record additional detail
about an issue, and collaborate with team members\

Sub Tasks:

A sub-task can be created for an issue to either split the issue into smaller
chunks, or to allow various aspects of an issue to be assigned to different
people.



https://confluence.atlassian.com/jira064/what-is-an-issue-720416138.html#WhatisanIssue-Resolution
https://confluence.atlassian.com/jira064/what-is-an-issue-720416138.html#WhatisanIssue-Resolution
https://confluence.atlassian.com/jira064/what-is-an-issue-720416138.html#WhatisanIssue-Resolution

34

» Once the test case are entered, responses are Scored by machine and
humans depending on type of question. QA need to validate that the
response are accurately stored in database. The data validation needs to
verify the raw score generated should match with expected scores.
Reports needs to generated and verified in QA environment once the
scoring is done.

Data Collection

Following process followed for data.

v' The business team gets file from state having respective information about
student and teacher.

v QA team load this file date in SQL database in below format and validate

as shown in Figure 10.

51N Firstnams Lstmame D08 Gender Grade TeadherNumber Subject Schoolame SchodlNumber Classlame
100000011 Temrica  Shawn 222008 F 3 565 English ARC Bementary Schoo 565 English Clas
100000012 Nidk Robert | 2/12/2006 M 5 565 English ARC Bementary Schoo 565 English Clas
100000013 Caro Teff 117102006 F 5 565 English ABC Bomentary Scoo 585 English Class
100000014/ Jim Smith 1107200 M [ 565 English ABC Bomentary Schoo 585 English Class
100000014|Linda Jomes 9792006 F 5 565 English ARC Bementary Schoo 565 English Clas
100000016(Cathy | Taylor 33204 F 3 878 Mathematics STAR Bementary Schod 8 Mathematics (las
100000017 Jhon Lopez &/g2008 M 3 78 Mathematics STAR Bementary Schod 78 Mathematics Class
100000018 Luke Clark TR2L20H M 3 878 Mathematics STAR Blementary Schod 78 Mathematics (lass
100000019 ENly Edwards | 4/172003 F 9 878 Mathematics STAR Blementary Schod 78 Mathematics (lass
100000020 Nancy | Colins 31502002 F 10 78| Mathematics STAR Bomentary Schod 78 Mathematics Class
TeacherMumber TeacherFirstMame TeacherlastMame ClassMame Subject SchoolMumber
5645486 lohn Thomas English Class Englizh 565
4654376 lesse lones Mathematics Class Mathematics B78

Figure 10. Sample of student file provided by state.
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Data Analysis

Here we used JIRA to manage sprint dashboard, product backlog and burn
down chart. We will discuss this in next chapter.
Budget

The entire project was completed within the cost provided by the client. No
extra costs were incurred during the development of this project.
Timeline

Table 8 display the timeline followed in this project.
Table 8

Project Timeline

Inception February 2016 Successfully Completed

Requirement Analysis March 2016 Successfully Completed

Technical Specification April 2016 Successfully Completed

Initial Roll Out April 2016 — May 2016 Successfully Completed

Implementation June 2016 Successfully Completed

Final Defense Presentation  July 2016 Current Phase
Summary

In this chapter we discussed assessment process, QA process, steps to
create issue in JIRA, process to be followed for data collection and techniques used
in data analysis, along with timeline of project. Next chapter discuss about the

students data collection with analysis details.
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Chapter IV: Data Presentation and Analysis
Introduction
This chapter provide reports details along with analysis of sourced data.
Data Presentation

The student reporting is a critical part of the assessment workflow. There is a
reporting component in every product in the portfolio. Output created for reporting
included data files and reports. QA validated all the data that’s goes into a report.
Report presentation needs to be validated making sure the entire report follows a
standardized format.

One part of the reporting Matrix is the types of reports.

School summary report. This report contains all Student test results in a
public district/school. The report includes the scored results for all subjects ELA,
Mathematics, Science, Social studies. The reports shows no of student tested in
different school along with their mean student score and proficiency rating. Sample of

School report is shown in Figure 11.



shag
Logo: Subject:
School Report
Updated mmidd/yyyy
Profcsency m'mm Collwiar
"ot ; /
ol Rating o e Reproduction| Evolution
Structure
Student Score Range %Passing | 51 ) @ | »
T School Sample Hgh
School (9999) 0% 0% 0% 67% 0%
School: Sample Pine
High School (9953) 80% 6% 91% B84% 6%
= |
= 1,084 80% 6% 1% 84% 6%
2013-14
SUMMARY | 100000 85% 85% 85% 85% 85%

Figure 11. School report.

Class report. This report contains list of Student tested in a particular class.

As shown in Figure 12, the report includes the scored results for all subjects ELA,

Mathematics, Science, Social science. The reports shows no of student tested in a

class along with their mean student score and proficiency rating. It presents

information about students who are appearing first time for test against the re-

testers.
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Logo:

Teacher: SAMPLE, MARY Class: 102
Number of Students Tested in Class = 4
PIII.I'I"Ib'I" of Students with Completed Tests in Class = 3‘

Subj;act:

Class Report

School: Sample High School (%995)

Proficiency

Student Reading Writing
Student Name Score Comprehension Applications
Pass+/ Score
Student Score Range | 100-700 Pass/ 58 |
Did Not Pass
Score
SAMPLE, OLIVIA C
STN: GO0000000 605 Fass+ B0 g0
SAMPLE, PAULB
STH: GU00R0R0D e Did Mot Pass w0 48
SAMPLE, ROSEW e
STN: DOOODOU0O UND
]

SAMPLE, XANDER M
STH: G0000O00D 3 577 Fass a5 o5

Figure 12. Class report.

Individual student report. Figure 13 shows Individual Student Report

describe what students should know and be able to do in English/Language Arts,

38

Mathematics, and Science. This Reports was created to measure whether students

have learned what we expect them to know. Student Scores are scale scores that

represent student achievement levels relative to the Academic Standards This report

provides information on the student’s achievement whether the student is meeting

the minimum standard set for all students in the state.

We need to validate that the student demographic data is precisely accessible

on student report. The student scores and proficiency rating should be well derived

through performance standards.
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Logo: Subject:
Student Report for Sample, updated mm/dd/yyyy
STN:
Grade: 10
Birthdate: 10101993
Test Administration:  Sprng, 2016
Corporation: Sampie Corporation (9999)
School: Samoie Hich School (9999)
I
Proficlency Rating: — —
Pass Pays [
PASS Balow 564 ) 204 atove
StudentScore: 633 = |§.|8 s}
633
Soore Srength
m Srudent 3t
Performance ' Type Score Pasurg  Areo :N-.d
Lewar Equatiors and
e (MC.CRGR) % »
ans (MCCRGRXY) 9 n »
Sastching and interpretng
Sy iy (MC.CRGR) 57 @ 21
Polynomals (MC.GR) (%3 “ u
Quadrate Equatons (MC CR) pH ] o "

Figure 13. Student report.

Student file. The business team gets a student file from state having student
and teacher information. The QA team needs to import the student file in the
database. Once the file is imported in database QA needs to validate the data in
state file with what has been loaded in the database. Figure 14 shows the Tables that

the QA needs to build in SQL Server management studio.
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. J Database
@ 3 Database Diagrams
Sl Tables

@ [ System Tables
FileTables
dbo.Class
dbo.School
dbo.Student
dbo.Student_Class
dbo.Student_File
dbo.Teacher
dbo.Teacher_File

gdouguogal

Figure 14. Database table.

QA creates two temporary tables Student file table and Teacher file table
where all the data provided by state gets pulled and then the four tables gets
populated.

» Student File table—The student file table contains the information about

student demographic such as student identification number, first name, last
name, D.O.B, gender, grade ,subject school name ,school no, class name

as shown in Figure 15.



[Fizet name |
) . [Eansname)
' ooy
| , [Gendez)
‘  [Gzade)
. [Teacherhmber)
' , [Subdect)
) , [3choolName )
} , [Schoo)Rimber)
: [Classfame)
o [ J.{ee). [Suudent_Pile}
MY
e L ——
SIN Firave Laere 008 Gt Giode
Do | Tews S 208 F 3
3 OO0 Nk fobet 2N00% M )
3 0000001  Cewl 1 W% I b
¢ 00000 e e mxs ™ 6
5 00000016 Lnde e AN F 5
6 000006 Caty Inr 32N f 1
7000001 e e W N )
5 10M000I8  LAe O il I [}
§ 0000019 Sy ety 41200 F 9
10 000000 My Cole MISNN F 10

3333§§§§!§2§?

gg{g;i%iiiﬁ

.

:
:

;

B Bamertary Schod
A Barartary Schodd
AQC Dty Schod
A ety Sl
A Bamertary Schodt
STAR Bavartary Schod
STAR Davertay Schodd
STAR Bemertary 5ol
STAR Boserty Schod
STAR Bavertary Schodd

F 3 Rﬂ 318

%5 Engleh Oane
“ Engleh Cams
w5 Tngheh Cam
%4 Enghh D
%5 Ergloh O
m Mathomatics Oane
;m Marenagcr Oam
m Mararnagon Cam
m Mot Oam
m Matermatics O
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Figure 15. Student file table.

» Teacher File table—It also holds details about teacher such teacher

number, first and last name and class and the subject the teacher is

associated with that class as shown in Figure 16.



i =ISELECTY I(‘l‘uchuNunbor)

2 . [TeachesFiracName)

’ ‘ , [TeacherLastName)

4 , [ClasasNanme]

g , [Subject)

€ , [SchoolNumber])

‘ FROM £] . [dbo] . [Teacher_File]
:) f{
100% = ¢
T Reauts |1y Messages
Ie_gcf!m TeacherfirstName  TeacherLastName  ClassName Subgect SchoolNumber
1 | 564548 | Jobn Thomas Enghsh Ciass Engleh 565
2 4654376 Jesse Jones Mathematics Class  Mathematics 878
[t = |

Figurel6. Teacher file table.

On the basis of Student file, Teacher file the four other tables—Teacher,

School, Student and Class gets populated.
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1 [SELECT |[TeacherID] 1 [HSELECT l[SchcolID]
; [FirstName) , [SchoclName)
, [LastName) , [SchoolNumber)
, [TeacherNumber) - FROM [
, [SchoolNumber]

6 FROM |

0% ¢

j Resuts l-‘J Messages

]. [dbo] . [Teacher]

b

2 \ 2 Jesse Jones

TeacherlD FirstName  LastName  TeacherNumber  SchoolNumber
:  John Thomas

5645486 55
4654376 87

Figure 17. Teacher table and school table.

As shown in Figure 17, Teacher table contains information about teacher ID,

First Name, Last Name, Teacher number and School number. School table contains

1. [dbo]. [School]

v 4

3 Resuts | ) Messages
SchoollD ~ SehoolName
2

SchooiNumber
| ABC Bemertary School 565
STAR Blemertary School 878

information about school id, School name and School number. School number is

common field among both the table.

Student table contains demographic information such as student ID, student

number, first name, last name, gender, D.O.B, grade as shown in Figure 18.




=""1 CBELECT [ScudenciD] =
. [StudentNumberx]
,» [FixstNamre]}
, [LasctName]
. {Gender]
, [DateOfBirch]}
. [Grade]
FROM [ ] . {dbo) . [Student])

Ol dN

SudertlD  StudentNumber  FistName  LastName  Gender
1 i 1 100000011 Temca Shawn F
2 2 100000012 Nock Robert ™M
- 100000013 Carol Teft F
- 100000014 Jim Sman ™M
5 5 100000014 Linda Jores F
6 & 100000016 Cathy Taylor E
7 7 100000017 Jhon Lopez ™M
- 100000018 Luke Cark M
s 9 100000019 Bty Edwards F
0 10 100000020 Nancy Colins F

DateOfBrth
2008-02-02
2006-02-12
2006-11-10
2005-01-10

2004-07-21
20030417
2002-03-15

swmumumwmwg

Figure 18. Student table.

Class table contains information about Class ID, Teacher id, class name and

subject as shown in Figure 19.

= SELECT |[[ClassID]
. [TeachexrID]
., [ClassName]
. [Subject]
FROM [ *] - [dbo] . [Class])

[T V)

Subject
i English
2 2 Mathematics Class Mathematics

Figure 19. Class table.
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Final Table is Student-class table where it shows mapping between student
and class table. This table validates the respective student maps to related class or
not. Student ID is a unique key among the tables. Hence QA validates the student
and teacher file provided by state making sure the students are correctly associated

to appropriate class and school.

SELECT [StudentClassID]
[StudenciD]
[ClassID])
FROM [ ]. [dbeo] [S:ude:‘.:_class]l

100 %% B
3 Resuts _ 3 Messages

StudentClassiD StudentiD ClassiD
1 1 1 1
2 2 2 1
3 3 3 1
4 4 < 1
5 5 4 1
6 6 5 1
7 7 5 1
8. Ea e i 6 2
10 10 8 2
1 11 9 2
12 12 10 2

Figure 20. Student class table.
Data Analysis

Product owners of the respective projects were responsible for showing every
team’s bi-weekly progress in sprint meeting. JIRA tool is used for analysis of the

overall progress of the project.
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v" JIRA sprint board (in Figure 21) display the issues from the same project or
multiple projects so the progress can be monitored from one place.
v" Once the board is created, plan is the part where you can categorize the
requirements (stories) into Sprints. Sprint is visible on boards and can be

tracked with different status such as To Do, in progress, awaiting in QA, In

QA, Done.
D P Niw « ¥
GreenHopper Team Scrum - e [ wor ) toone
Cosas 11 * nagext Boge Weos Carws N Caryover
To Do n Progress Awaing QA In QA Dore
13 ' : g 0 B

v Criticals & naae

t Upcate Help Pata N -
Prigeties Yo 546 A acs
€8 Cormt 'orcty’ »
Adume speed by Sugoryg
4 Girs-2530 e octer of e vy
t irtaral Server Lo when
rarking agaout § e ) Gies.5es4
el Pee Deen Celeted '\anmo-'.nhrl
vodstes Greartapoe
PV give Parn sove

» Everything Ee 22w

& GHS 548 3 f) Grss.aa
! o @ Me- 5 "
> Ori8.58 * m:;:;?/ e o forve Parreg A 185507
o OPINON. what hagpers © E8 Dastiet sty of
%0 Baven which e i v B e balion W Nt
st Pt Spont St cbvioun Locks ee 8

Figure 21. Sprint board.
Backlog in JIRA. A product backlog (shown in Figure 22) is a high level list of

customer requirements for the project that is owned by the product owner/manager.
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Backlog
O O FILTERS Oinly by lssuas Hecery Updated
- Bamples Sprint S 4 osues [ = AN 5 )
0FBopd1d 5 PR = 1 RSepid 504 PR Linknd pges
me

K T S5FS AS 8 W, R S 1 SSLMEN e GMor of & Sny in Siory Pots s we aln uderstsnd he - [Verson 20| EEEerey [ =
K+ S5P-3 Asp product oeresr, ol o o sxprees work, in Sesmrs of schyusl e problaens, ake Liser Sior | Version 30 E ®
W T OSSP As 0 sohen manber, T e o Broa. slorios down inbs nsks wo con inkch Suning Te speel. | Vorsion 20| BT "

B+ BEF-i4 AR 0 e, | oEn ing imporisnt Bere: on ihe Board by using The cusiomisable “Guick Fiters” sb [vemon 70| ST ) 08

Bachklog " soues Crewie Sprint

W T 551 As a0 Agle tesm, o Fos 10 e S0t Bonim wverskon 2 0] [ om

B + GBS As e product cerser, Nd lios o nclude bugs, Baske snd otfwar meus Bppas in my backdog) asrmbcon 20 -

Wl T SEF5 AS 8 eem, N e W0 correna 10 @ Sl OF SI0FeE 10 D Complated i @ SR (0F Reaion) verson 20| [EIIEE O8 | B

Figure 22. Backlog (Atlassian Documentation, 2016).

Figure 23 displays, backlog can be prioritized and moved to the active sprint.

I Ll 4+ SSP-3 Asa product owner, I'd likke tn rank etnriae in the harklog so | can comr

Send to

O +~ S&P-8 As a product owner, 4 other issue type:
Sample Sprint 6

Ki T SSP-4 As ateam, I'd like 0 gample Sprint 7 itory Points so we

Ll * SSP-1 As an Agile team, I'c Top of Backlog

Bottom of Backlog

L *~ SSP-9 As a developer, I'd li he sprint

Add flag
I Ll ™ SSP-14 As a user, | can fim y using the custon
View in Issue Navigator

View in Excel

~ Sample Sprint 6 3 issues Bulk Change

Figure 23. Backlog ranking (Atlassian Documentation, 2016).

Burndown chart. Burndown chart helps to track progress of the project by
estimating the total work that needs to be done to achieve the sprint goal (Atlassian
Documentation, JIRA Agile 6.5, 2016). Team can even track the remaining work

throughout the iteration, to manage the progress.
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A burndown chart shows the actual and estimated amount of work to be done
in a sprint. As shown in Figure 24, the horizontal x-axis in a Burndown Chart
indicates time, and the vertical y-axis indicates issues (Atlassian Documentation,

JIRA Software Cloud, 2016).

Figure 24. Burndown chart (Atlassian Documentation, JIRA Software Cloud, 2016).
Summary

This chapter summarize how student reports are validated. It also describe
how JIRA sprint board, backlogs etc. can be managed with JIRA. Next chapter will

provide insight about results, conclusion and recommendations.
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Chapter V: Results, Conclusion, and Recommendations

Introduction

This chapter focused on the project results eventually obtained, the conclusion
from these results and lastly the recommendations that were suggested during the
implementation of the project.
Results

The Agile methodology implemented for QA process which helped in
achieving project objectives with in timeline and allocated budget. Following project
guestions and their answer summarize project aspect.

Project Questions

1. Que: What were the main problem of the current assessment system

and how this project overcame these problems?

Answer: Previous assessment system had communication gap between
cross—functional team which often resulted inconclusive requirement. Status of work-
flow was not visible cross all project team. Due to the waterfall nature, in case of
requirement change, QA team created test plan and test cases from the start again.
With the implementation of Agile methodology, communication improved across the
project team and sprint helped team to manage constant change of requirements.

2. Que: What were the merits of agile methodology in rapid changing

environment compared to waterfall methodology which helped QA

process to improve?
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Answer: Waterfall methodology depends to the great extent on initial business
requirements. However, if a requirement error was found, or a change needs to be
made, the project had to start from the start, which could have resulted increase in

cost and time. Figure 25 shows typical waterfall vs agile methodology flow.

Waterfall Agile

Sprint 1 Ed Sprint 2 Sprint 3

“

Figure 25. Waterfall vs agile flow.

One of the differences between agile and waterfall was the approach to quality
and testing. In the waterfall model, there was always a separate testing phase after a
build phase; however, in agile development testing was usually done concurrently
with, or at least in the same iteration as, programming.

Because testing was done in every iteration, which developed a small pieces
of the software, users could frequently use those new pieces of software and

validated the value.
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3. Que: What were the key benefits achieved after project was
implemented successfully?

Answer: The Key benefits of project:

v It helped to manage high risk complex project.

v' Self-managing team were extremely productive.

v' Managing a release to deliver only highest valued functionality.

v Dally standup assisted to get status of task every day and gave opportunity
to discuss road block in front of them team.

v' The QA wrote test scripts and then validate the new code as it was being
developed and hence provided feedback to development team
immediately.

v Better commination.

v' Defects were easy to fix.

4. Que: What were the defect count completed during various sprints
which helped project team to improve overall project timeline,
performance and projection?

Answer: With use of JIRA, team was able to plan and track better by creating

user story and issue, plan sprints and distributed work across the team along with
setting priority and tracking status. JIRA also helped team to manage release

information and reports team’s performance based on real time data.
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Velocity Chart
60
50
40
£
&
> 30
o
b
20
10
0
Sprint 1 Sprint 2 Sprint 3 Sprint 4
B Commitment B Completed
Sprint CommitmentCompleted
Sprint1 40 a7
Sprint 2 45 41
Sprint 3 a7 42
Sprint 4 50 50

Figure 26. Velocity chart.

Figure 26 shows, the story point completed per sprint. This helped team to
estimate amount of work for future sprint.
Conclusion

Assessment are critical for career growth of a student. The education industry
focuses much attention on determining whether students are prepared to be
successful in college or in a career. This Project helped to maintaining a high
standard of quality to make assessment more efficient, scalable and effective.

Successive spirit release generated quality product for different states.
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Recommendations

Though the task was successfully executed there were few gray areas that

needed consideration. Some of them are listed here:

e Agile principles are very demanding and require a big commitment for the
duration of the project.

e Project requirements emerge and evolve throughout the development
cycle and this can make it harder to define a business logic for the project,
and harder to negotiate fixed price projects.

e To ensure quality testing is integrated throughout the lifecycle which

effectively increases the cost of resources on the project.
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