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1 Executive Summary

In this task, a web portal for adaptive e-learning purpose is developed. It serves as a single access point for
all online course materials, self-studying resources (e-books, scientific articles, reports of case studies),
quizzes, assignments, and as an interface for discussion/interaction among students as well as between
students and lecturers. This web portal will satisfy the following requirements:

e Give students access to learning materials and other useful information as well as student’s services
o Allow students to interact with each other and with course’s instructor

o Allow students and instructors to share information

e Provide an innovative teaching tool for instructors and an alternative learning tool for students.

The VClass LMS (Learning Management System) developed by AIT intERLab is utilized with appropriate
modifications for course management, forum discussion, announcement, grading, etc. The BigBlueButton,
an open source conference system, and it expanded version MCONF will be utilized for organizing web
conferences. This report will present the structure of Virtual Class and guides on how to use the system for
online teaching/learning purpose.

2 Introduction

An online learning platform is a teaching and learning environment located within a computer-mediated
communication system. In an online learning platform, all activities and interactions take place through the
computer instead of face-to-face. A virtual classroom conducted on an online learning platform may involve
three overlapping scopes of interaction technologies; i.e., virtual courses, online meetings and online
presentations.

In an online learning platform, education refers to instruction in a learning environment where teachers and
students are separated by time or place, or both. It is the place where students and instructors interact, and
courses of entire degree programs can be electronically delivered in a whole or in sperate modules via a
combination of different teaching and learning methods. Usually, in this type of learning environment,
students and teachers interact using internet.

A typical virtual classroom conducted on an online learning platform may contain:

1. Class activities

Group and individual learning activities
Discussion and chats with a students

Quizzes and surveys

Homework activities and assesstment documents
Full online courses with modules of work

Forum and synchronous chat session

NouswnN

Conducting courses on an online learning platform can help to fulfil the learners’ need in terms of
|
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e Flexible time — students may participate at any time using their own agendas
e Location — students are not limited to courses offered in their geographic locations

For both teachers and students, courses conducted on an online learning platform provide many advantages:

1. Remove the need to travel to a location in which to participate/deliver the course lecture

The courses can be accessed from any computer/device with internet connection

3. The courses are accessible to students with physical disabilities, which is an advantage over the
real classroom, as they can access it from home

4. Independent time schedule of attendance

N

The VClass online learning platform developed under MSIE 4.0 project will served the above requirements.
This platform was developed at AIT and have been tested with 2 courses, i.e., AT72.03 Statistical Models &
Design of Experiments (August Semester, 2018 — completed) and AT72.08 Stochastic Decision Models
(January Semester, 2019 — ongoing). The general structure of VClass contains the following modules:

Home page
Lectures

Peer Grading
Forum
Access logs
Grade system
Grade category
Grades
Submission
Groupings
About

In the following section, introduction about the above modules together with guidance on how to use the
platform will be presented.

3 Structure of VClass online learning platform

3.1 Requirements

In order to use VClass, the users must

e Be a lecturer at partner universities or a student currently enrolled in the corresponding
courses offered at partner universities

e Have login credential provided by website administrator (AIT)

e Have laptop/device with internet connection

The users can login to VClass from the address: http://msie.vclass.net/

The login interface is illustrated in Figure 1 below:

QF-DTM (v3) - Deliverable Template
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)

Please sign in

Username

Remember me

Sign in

Co-funded by the
Erasmus+ Programme
of the European Union

© ISE 2018

Figure 1. Login Interface of VClass
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3.2 Home Page

After login, the teacher will see the list of courses he/she offered (see Figure 2)

Then by clicking on “Open Course” button on the right, the home page of the course will be opened as seen
in Figure 3

On the home page of a course, the following information can be seen:

e Recent announcements
e Learning documents/Lectures recently uploaded

New announcement can be posted by use of “Post Announcement”

&« c @ @ P msievdass.net/student/courses.php aas fad Search Lo =

Search

AT72.05: Quality Control and Management
by. Huynh Trung

Course Objective: The objective of this course is to impart knowledge ...

AT72.03: Statistical Models & Design of Experiments
by. Huynh Trung

Course Objective: The objective of this course is to impart knowledge on various statis...

AT72.08 Stochastic Decision Models
by. Huynh Trung

Figure 2. List of opened courses in VClass
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0

&« (& Q @ msievclass.net/course_home.phplcourse=11 b ﬁ Q search i I o =

AT72.03: Statistical Models & Design of Experiments by Huynh Trung Luong

T Announcements Latest Lectures
* Fractional Factorial

H Assi nt Design

Lectures ome ignments .

Aug 28, 2018 02:38 pm . ThE.ZK Factorial
Designs

Forum Home Assignments 1, 2 & 3 are available for download now * Factorial Design

Access Logs

By Huynh Trung Luong
Grade System
Grade Category

Grades

About

javascriptvoid(0)

Figure 3. Home page of a course
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3.3 Lectures Module

In lectures module, the lecturers can upload lectures (e.g., ppt presentation files), live videos & recordings,
documents such as pdf and word files. The interface of “lectures” module is showed in Figure 4

Asian Institute of Technalogy /ISE X [ia -
< c @ @ msievclass.net/student/course_content.php e hxd Search I o =

AT72.03: Statistical Models & Design of Experiments by Huynh Trung Luong

Lectures
Lectures

1. Basic Concepts
Forum
1.1. Descriptive and Inferential Statistics
Access Logs
1.2. Statistical Inferences
Grade System
1.3. Data Representation, Measures of Central Tendency and Despersion
Grade Category
1.4. Sampling Methods and Sampling Distributions
Grades
2. Introduction to Probability Theory
About
2.1. Experimentsd, Events, Sample Space

2.2. Posterior Probability and Bayes' Theorem

2.3. Conditional Probability and Expectation

3 PM
2wzzrmy

A T )

Figure 4. Interface of “Lectures” module in live mode

In order to upload lectures/documents on to the learning platform, click the “edit mode” on the interface of
lectures module in “live mode” to enter “edit mode” (see Figure 5), and then click “File Manager”. On the
pop-up window, click “upload” and then upload files from computer to the learning platform (see Figure 6).

On the interface of “Lectures” module in edit mode, the outline of the course offered can be defined. The
procedure is as follows:

1. Type the lectures title and click add button
2. Use “arrow up” and “arrow down” buttons to arrange the sequence of lectures.
3. Use “arrow left” and “arrow right” button to define folder/sub-folder

QF-DTM (v3) - Deliverable Template
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Adan Insttute of Technology /ISE X

&« ¢ @ D) msievclass.net/instructor/course_content.php | S | | Q Search N o =
_A

AT72.03: Statistical Models & Design of Experiments by Huynh Trung Luong

Lectures

File Manager
Lectures

Access Logs

Home

Grade Category [1.1] Descriptive and Inferential Statistics 3
Grades [1.2] Statistical Inferences 3
About [1.3] Data Representation, Measures of Central Tendency and Despersion =]
[1.4] Sampling Methods and Sampling Distributions A1)

[2] Introduction to Probability Theory —An]

[2.1] Experimentsd, Events, Sample Space 3 il

Figure 5. Interface of “Lectures” module in edit mode

Asian Institute of Technology /ISE X [ia =
<« c @ @ msievclass.net/instructor/course_content.php a - w7 | | Q search I o =

S
—I New Folder Upload

You arein :\
0
Name Size Kind Modified Date
Iz Session 2.ppix i 2Mb  pptx 08/28/18 02:08 PM
f2= Session 1.ppix T 7Mb pptx 08/28/18 02:08 PM
{ Session 4 ppix nd D r OP ﬁ’ es (o u p/ oad © 1Mo ppix 08128118 0208 PM
w= Session 3.pptx (or c.’ick) ] 3Mb pptx 08/28/18 02:08 PM
#: Session 5.pptx jmj 4Mb pptx 08/28/18 02:08 PM
: ASSIGMENT1.doc it  37TKb  doc 08/28/18 02:08 PM
= ASSIGMENT2.doc i} 25 Kb doc 08/28/18 02:08 PM
%= ASSIGNMENT 3.docx i 15Kb docx 08/28/18 02:08 PM
{2z Session 6.ppix i 892 pptx 10/09/18 01:10 PM v
|2] Introduction to Frobability I neory =}
[2.1] Experimentsd, Events, Sample Space % i

Figure 6. Interface of for uploading lectures/documents on to the learning platform

QF-DTM (v3) - Deliverable Template
(to be replaced with Abbreviation (version no.)- Deliverable Title) Page 10 of 29



ERASMUS+ CBHE PROJECT
MEIE Co-funded by the
. ) . Erasmus+ Programme
Curriculum Development of Master’s Degree Program in ot Eutopsan Lnlh -
0

Industrial Engineering for Thailand Sustainable Smart Industry

To link the content that has been uploaded using File Manager to a session title in the course outline or to
revise the session title/linked content, the procedure is as follows:

1. In edit mode, click the edit icon that encircle red in Figure 5.
2. On the pop-up window (see Figure 7) edit the session title or lecture title.
3. On type field there are 2 types

e Content file — for documents, ppt, pdf, etc.. and video recording lectures
e Live Lecture — for live class using video conferencing system (MCONF)

4. Click browse if selecting the “content file” from step 3 and select the appropriate document
from file manager.

5. Available Date — Set the time duration for which the lecture is available.

6. Content type - by default the content type is set to Normal, another option is to select SCORM
(Sharable Content Object Reference Model) compliant type so that the document can be easily
transfer to other learning management systems (LMSs)

7. Score category can also be specified here if the session/lecture title is declared under “Grade
Category” module for determining final grade of the students enrolled in the course.

Asian Institute of Technology /1SE X [ ety oy X SR

&« [N} @ msievclass.net/instructor/course_conten

t.php “e earch
A

UET. ST
Title Home Assignment 1
[10. 3 W
Type Content file v
[10.] S 1
File/Source o - rse_urio/ASSIGMENTA doc -
[10.; S
[104 Available All the time . 3
Date
[10.! S &
Content Normal -
[11]Hc  Type W
[11.]  Score Home Assignment 1(10%) . Home Assignment 1 S T
Category
[11. Home Assignment 2 — A
Max 100
[11.. Score Home Assignment 3 S W
[12] MI Midsemester exam A
Save | Cancel
[13] Fir Final exam 3

; 211PM
A mn O

Figure 7. Interface to define a session/lecture title in the course outline
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34 Peer Grading Menu

The Peer Grading Menu will be available only to student Interface. The instructor can see the Peer Grading
Result by accessing the Grading Result Category. Please refer to 3.6 under Grades Module.

3.4.1 Create/Add Peer Grading in Grade Category (Instructor Interface)

In these module (see figure 14), In order to use the group assessment function. The instructor must
create/add Peer Grading in Grade Category section and assign the desired percentage.

Sample Course by Clifford Gasllos

e Grade Category

Name Percentage(%) Action
Lectures

, Assignment 15% B

Peer Grading

Final Exam 50% 2w
Forum

Midterm Exam 30% ]
Access Logs

Peer Grading 5% 3w

Grade System

Grade Category m

Figure 8 Create/Add Peer Grading in Grade Category
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3.4.2 Adding Peer Grading in Lectures (Instructor Interface)

The instructor must create/add peer grading activities under lectures menu. Once created click edit and
change the value of score category into the Peer Grading created from the task 3.10. And follow the
corresponding configuration in below figure.

Sample Course by Clifford Gasillos

Home Lectur

File e e PPeer Graded Work 2
Lectures
Type Content file N
Peer Grading () up Add |

File/Source . .
Forum _ 9%courss_url%/Clifford/7874_3546_CatalogHe -
[1] Ses: ERn|
Access Lags .
Available All the time v
. Date
Grade System 2] Ses; 5
[2.1] Content Normal v Assignment =
Grade Category " Type =
o [3] Ses: = w
races
- Score Peer Grading(5%) v
. Category .
Submission [4] Mic Midterm Exam 2 i
Max
y 10
Groupings [] Ses: Score = o
6] Ses: Ef
About 2 Submit No . Bm
Fil
[6.1] e Peer Grading Efm)
[6.2] Peer Grading ER]
Save | | Cancel
[7] Fine Final Exam Ef]

Figure 9 Assigning score category
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3.4.3 Accessing Peer Grading Module (Student Interface)

The student may evaluate their co-member-co-group member in the Peer Grading Menu. They can see in
the drop-down menu the available lecture that has scored by peer grading in grading category.

V-Class Tutorial by Clifford Gasillos

Peer grading

Home
Select :
Lectures
Select
Peer Grading Peer Grading
Forum
About

Figure 10 Accessing Peer Grading Module

3.4.4 Assessyour co-member/co-group (Student Interface)

The student may evaluate themselves and co-member. In this case, In the grading score category | set was
maximum of 10 points. The student must click twice the submit button and wait the notification “You have
already submitted.”

V-Class Tutorial by Clifford Gasillos

Peer grading

Home
Peer Gradin v

Lectures 9

Please grade yourself and peers. Maximum is 10
Peer Grading Name Grade

ait user 10
Forum

cmu user 10
About cut user 10

Huynh Trung Luong
You already submitted.

Figure 11 Student Assessment in Peer Grading
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3.5 Forum Module

On the interface of the forum module (see Figure 8), the teacher can create different rooms for
communication with students and among students (e.g., Discussion, Asking for Help,etc.). Activities
happened in this forum module can be observed and monitored in real time.

Asian Institute of Technology /IS X Sharable Content Object Refer- X | =+

& G @ @ msievclass.net//forum.php o w Search N @ =

AT72.03: Statistical Models & Design of Experiments by Huynh Trung Luong

Forum

Home

Create Category
Lectures
Sub Category Latest Activity
Forum

Discussion No post yet
Access Logs The students can post any question related to the subjects discussed in this course for
discussion here

Grade System

Asking for Help Statistics Assignmen... (6

Grade Category
The students can raise the question to the lecturer here months ago)

Grades

About

F31PM
2/22/2019 D

~ b T o)

Figure 12. Interface of the Forum module

3.6 Access Logs Module

In this module (see Figure 13), the number of times a student accessed a specific session of the course is
recorded. By clicking on the name of a student, the duration of time he/she spent in each access is also
presented.

3.7 Grade System Module

In this module (see Figure 14), the grading system (i.e., A, B+, B,...) used for the course will be defined based
on the cumulative percentage a student received at the end of the course. The tentative grade of a student
will be automatically determined following the grading system defined in this module based on their
performance in different grading criteria of the course (e.g., home assignment, individual/group projects,
presentation, exams, ...).

QF-DTM (v3) - Deliverable Template
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PEILETOR S TNl ([ Sharable Content Object Refer X | +
&« C @ @ msievclass.net//instructor/class_access_log.php o i d Search I o =

AT72.03: Statistical Models & Design of Experiments by Huynh Trung Luong

Access Logs

Home

Name Total Views
Lectures

Yasiru Shikshitha Benaragama 3
Forum

clifford gasillos 5
Access Logs

Sidharath Joshi 19
Grade System

Suchera Putthakosa 4
Grade Category

Pasan Ranwala 4
Grades

Mudiyanselage Arunika Sandani Wijekoon 13
About

Zay Yar Min 17

Figure 13. Interface of the Access Logs Module

FERET ) SN AC M [ Sharable Content Object Refer: X | +

&« c @ @ msievclass.net/finstructor/grade_structure.php b w Search N o =

AT72.03: Statistical Models & Design of Experiments by Huynh Trung Luong

Grade System

Home
Grade Percentage(%)
Lectures
A
Forum
B+

Access Logs

Grade System B

Grade Category C+
Grades c
About

o
o

(] %] =)

Figure 14. Interface of the Grade System Module
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3.8 Grade Category Module

In this module (see Figure 15), the performance criteria used for calculating the tentative grades of students
are defined.

Asian Institute of Technology / IS X Sharable Content Object Refer X

<« c @ ® msievdass.net//instr

AT72.03: Statistical Models 8 Design of Experiments by Huynh Trung Luong

Home Grade Category

Name Percentage(%) Action
Lectures

Final exam 40% 2 0
Forum

Home Assignment 1 10% 3 W
Access Logs

Home Assignment 2 10% 2 o

Grade System

_ Home Assignment 3 10% 3 W
Grade Category

Midsemester exam 30% 2 o
Grades

About m

A G T )

Figure 15. Interface of the Grade Category Module

3.9 Grades Module

In this module (see Figure 16), the tentative grade of the student will be defined based on the weighted
cumulative percentage of all performance criteria. But, the final grade can be adjusted.

Asian Institute of Technelogy /1S X Sharable Content Object Refer X | =+

<« ¢ @ @ msievdass.net/finstructor/grade.php [ i Search o =

AT72.03: Statistical Models & Design of Experiments by Huynh Trung Luong

Home Grades
Lectures
Download €SV
Forum
ID Name Home Home Midsemester  Final Home Calculated  Final
Access Logs Assignment  Assignment exam exam Assignment  Grade Grade
1 3 100 Points / 100 2
Grade System 100 Points/ 100 Points/  30% Points/ 100 Points /
10% 10% ? 40% 10%
Grade Category 2 2 3 z
0 Yasiu o | oo | |wo | s ] fss | oesw
Shikshitha A
About Benaragama

0 clifford gasillos ‘100 ‘ |go | ‘20 ‘ |55 | ‘53 ‘ 54.8%

0 Sidharath Joshi ‘20 ‘ |0 | "‘0 ‘ |3° | ‘20 ‘ 19%

Figure 16. Interface of the Grades Module
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3.9.1 Viewing Peer Grading Result

To view the assessment result of each student you can accessed it under grades menu. Then below of the
page you will see “Peer Grading and a drop-down menu” and select the peer graded category as per figure
16

Select

Peer Graded Work ({ Peer Grading - 5% )
Peer Graded Work 2 ( Peer Grading - 5% )
Assignment [ Assignment - 15% )
Mid-Term Exam ( Midterm Exam - 30%)
Final Exam ( Final Exam - 50% )

Pe

Select v

Figure 17

Once the appropriate category has been selected the grades for each group will appear. See below figure

Peer Grading

Peer Grading ( Peer Grading - 10% ) v

Group: Group 1

Name ait cmu cut Huynh Trung Score
user user user Luong
ait user 10 10 10 7.5
cmu user 9 10 9 7
cut user 0
Huynh Trung Luong 0
Figure 18
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3.9.2 Manual Grading Input for Peer Grading (Instructor Interface)

The instructor must manually put the final score result of Peer Grading (Figure 18 ) for “ait user” which is
7.5 points to the grading system (figure 18) then click save button to save the changes.

Grades

Home

Lectures
Download CSV

Peer Grading

Name Final Assignment Peer Grading Calculated Final Grade
Forum 50 Points / 50% 10 Points / 10% 10 Points / 10% Grade
? ? ?
Access Logs
Huynh Trung Luong 0 0 0 0%
Grade System E
Grade Category tomasz nitkiewicz 0 0 0 0%
F
Grades
ait user 30 8 75 45.5%
Submission C
Groupings cmu user 0 0 0 0%
F
About
cut user 0 o 0 0%
F
Figure 19
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3.10 Submission Module

In these Module, The instructor can create/assigned a submission function like home assignment under his
lecture session. The instructor can view the submitted files by the student’s in the submission menu tab.

e Submissions
Assignment '
Lectures
Name Submitted
Peer Grading
Huynh Trung Luong "
Forum
Access Logs tomasz nitkiewicz "
Grade System ait user “

¢ Developemnt_of_a_Helicopter_Flightsimulator_115634.pdf
Grade Category

Grades cmu user Yes

Submission
cut user Yes

Figure 20

3.10.1 Create Submission in Lectures Module (Instructor Interface)

To create a submission session in your lecture. Go to Lecture Menu > Edit Mode. In this case | have
Assignment in lecture’s session and wanted to be my submission link. From that session click edit icon as
shown in figure 21 with a red arrow.

[6] Assignment Assignment E A

Figure 21
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3.10.2 Parameters for Submission Session (Instructor Interface)

Setting the parameters will vary depending on the instructor settings (e.g Score Category, Max Score,
Available Date and Deadline submission.)

Type — Content file

File Source- Choose any file source in your file manager
Available Date — means the availability of submission session.
Content Type — Normal

Score Category — Assighment

Max Score — Depend on the Score Category

Submit File — Yes

Deadline — You can set a deadline before your next class session.

PN A WNE

| L
Title PAssignment
Type Content file M
1 File/Source %course_url%/vclass_tutorial/Session2/Devel -
Awvailable All the time ’
1 Date
1 Content Normail .
Type
Score Assignment(10%) .
Category
Max 10
Score
] )
Submit Yes ’
File
]
Deadline 2019-11-06 00:00

| Save || Cancel |

Figure 22
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3.10.2 Viewing the Submitted files (Instructor Interface)

To view the submitted file by the student the instructor can accessed in Submission Menu. Then
from the drop-down menu select the appropriate session title that has a submission link. In this
case, ait user only has submitted the assignment. The instructor can download the submitted file
to verify if the submitted file is correct.

V-Class Tutorial by Clifford Gasillos

Submissions

Home

Assignment M

Lectures

Name Suhmiltem
Peer Grading

Huynh Trung Lueng Nol

Forum
tomasz nitkiewicz No
Access Logs
Grade Syste .
srade System ait user Yes

» Developemnt_of_a_Helicopter_Flightsimulator_115634.pdf

Grades cmu user Yes

Submission ‘ l
cut user Yes

Figure 23
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3.10.3 File submission (Student Interface)

To submit a file go to lectures module > Select the session that has submission link. Once the student
clicked the following session. The upload box will appear

Upload your file in File Manager by accessing lectures module > File Manager

Go to lectures > Select the session that has submission link (e.g Home Assignment)
Choose the file that was uploaded from step 1

In the Comment box type the student id, message or etc.

Clicked Upload button 2 times or until you see the message you file has been submitted.

ik wnN e

‘ L

The Deadline is on 2019-12-%
Submit File | Choose File hosen
Comments L
Maximum of 100 Characters.
«—
ig files

You have submitted the f

Submitted Files

Figure 24
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Once the submission link has ended in the student interface. They will see the following notification or
message. See in figure 25 below

Submission has already ended on 2019-11-06.
You have submitted the following files

Submitted Files

Figure 25
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3.10 Groupings Module

In these module (see figure 26), The instructor can create group and assign each student as per desired
group. The grouping menu will appear only into instructor account.

AT72.05: Quality Control and Management by Huynh Trung Luong

Groupings for Peer Grading

Home
Peer Grading ( Final Examination - 50% ) A
Lectures
Peer Grading
No Group

Forum Group: Group 1

* msie auditor &
Access Logs ¢ Suchera Putthakosa &

* Sidharath Joshi &
Grade System ® ‘Yasiru Shikshitha Benaragama &

G : G 2
Grade Category roup ) roup
. o clifford Test user 2 &

* Zay Yar Min @

Grades
* Pasan Ranwala W
. * Mudiyanselage Arunika Sandani Wijekoon &
Submission
About

Figure 26
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3.10.1 Create Peer Grading Session (Instructor Interface)

1. Lecture Module > Edit Mode > In Session Title type Peer Grading then click add button

2. Locate for the Peer Grading Session then click edit icon
3. Then Follow The parameters in figure 27 and save.

Please note that if you could not find in the Score Category the Peer Grading. Kindly check your Grade
Category module if you created the Peer Grading. Otherwise you need to create and adjust accordingly the

percentage.
L
Title Peer Grading
! T
ype Content file v
File/Source -
]
] Avallable All the time v
Date
Content Normal -
Type
Score Peer Grading(10%) v
Category
]
Max 10
] Score
Submit No -
File

i | Save || Cancel |

Figure 27
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3.10.2 Create Group in Peer Grading Session (Instructor Interface)

1. Groupings Module > In Drop-down menu select “Peer Grading) > Create Group

Groupings for Peer Grading

Peer Grading ( Peer Grading - 10% ) v

2. Enter the Group Name

Enter Group Name

Group Name

SUBMIT CAMCEL

3. You can assign the student by navigating the drop-down menu then click Assign button.

No Group

ait user Y| Assign

Group: Group 1

* CTU uUser |
o cutuser®

e Huynh Trung Luong &

4. The instructor can re-assign the following student to the different group by clicking delete button

The Instructor account can only do the following in this module;

1. Create Group
2. Delete Student from the Group
3. Re-assign Student in another group
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3.11 About Module

In this module (see Figure 13), basic information about the course (e.g., course objective, course learning
outcomes, etc.) are presented.

FELETT ) AR [ Sharable Content Object Refer: X | =+

& c @ @ msievclass.net//finstructor/course_info.php - w Search n @ =

AT72.03: Statistical Models & Design of Experiments by Huynh Trung Luong

Home About

Course Objective:
Lectures

The objective of this course is to impart knowledge on various statistical methods with a special emphasis on design of
Forum experiments.

Learning Outcomes:

The students on the completion of this course would be able to:

Access Logs

Grade System

* Determine basic descriptive statistics of ungrouped and grouped data sets that are needed for statistical inferential
Grade Category précessess . . .
* Estimate and test of hypotheses on population parameters for decision making purpose

Grades = Apply analysis of variance design problems in industries

- .

A~ b 1))

Figure 28
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