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The purpose of this study was the development of computer assisted

instruction for introductory statistics and applications. Asymetrix Toolbook tr

Instructor 5.0 was employed as a tool to construct the computer assisted instruction.

The efflciency of the computer assisted instruction progrlm was assessed by

comparing mean scores of pretest and posttest with a contnol group and an

experimental group and comparing mean scores of pretest and posttest between the

control group and the experimental goup. The samples were 52 stude,nts in the

Faculty of Social Administration, Thammasart University. They were divided

randomly into the experimental goup and the contrrol group. Each group had 26

students. After gving the pretes! the experimental group was given lessons by

traditional instuction and CAI program. The conhol goup was given lessons by

taditional instruction only. The posttest was give,n after finishing their lessons. The

experimental group was also asked to answer the questionnaire on their opinion of

leanring through the CAI program. The comparison of achievement average scores

was done by using t-test with 95% confide,nce interval estimation. The results of study

showed the efEciency of this computer assisted instruction program and the

experimentat Soup had positive opinion towards the computer assisted instruction

program. The CAI prosam could be used effectively for self-leaming.
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CHAPTERI

INTRODUCTION

Background and Problem

Statistical methods are widely used in industy, business, and govenmen! as well

as in the physical scie,nces, the agricultural scie,nces, and perhaps most extensively, the

social sciences. Because statistics is an important tool of research, it can help reearch

workers design expoime,nts and evaluate objectives. Therefore, progrcsively

increasing use of statistical reasoning in all fields, it is now esse,ntial for stude,nts in

most academic and professional program to be acquainted with the basic principles

and techniques of statistical analysis.

Today, computer technology rapidly progress. It has high efficiflGy, eas5r to use,

not expensive, and interested in widespread. For that reason, we can use the attibutes

of computer to help to develop Computer Assisted Instntction (CA| for Introductory

Statistics and Applieations that is the one form of instruction with computer support.

CAI use the ability of computer to presemt multimedia for instance text image,

graphic, chart, video, and sound for prese,nt the substances as through the learners

leam in classroom. CAI is the one-by-one media of education that leamers learn from

interaction and immediate feedback. In addition, CAI can evaluate and veriS

understanding of learner through the leaming. Leamers can confrol CAI program and

adjust to individual learner need- This attribute is support to both slow learner and

Copyright by Mahidol UniversityCopyright by Mahidol University
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gifted person. They can select the lessons that they want to learn and no limits place

and time.

Obiectives

1. To develop a Computer Assisted Instruction program for Introductory

Statistics and applications.

2. To compare stude,nts leardng achievement between the pretest and the

posttest scores from the CAI lessons.

Expected Results

1. The leamers understand in the intnoductory statistics and applications.

2. The leamers can apply knowledge from CAI lesson for other subject or higher

level of statistics.

Scope of work

To develop a CAI progfim for introductory statistics and applications. It is for

shrdents or graduate stude,nts. The authoring prograrn is Asynetrix

ToolBookll Inshrctor version 5.0. This program will compose of 12 lessons. Each

lesson has exercises and hints.

The experimental group is undergraduate students or graduate students. They will

do pretest and posttest for evaluating progftrm.

Copyright by Mahidol UniversityCopyright by Mahidol University
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CHAPTER II

LITERATT]RB REVIEW

PART I : Computer Assisted Instruction (CAI)

Computer Assisted Instnrction (CAD is the word meaning that we use a computer

for a propose of assisting any instruction. CAI, on basis, is "Teaching Machine". The

teaching machine needs softrvare program, which compose of texts, exercises, and

tests to work together. These are some softrrare programs or authoring systems such as

Authorware Professional, ToolBook, Director, etc. The major effort of developing

CAI program is to inc:rease motivation to leann and induce stude,lrts to study by

the,mselves by dasiping and producing an attractive lesson.

Development of CAI program is to use an atfribution of computer to maximize

be,nefits for developing lesson, for instance, athibution of multimedia tools to produce

presentation of moving objects, sound and interaction betwee,n students and CAI

program.

Desiring Computer Assisted Instruction Program

CAI program can be designed into many types. However, it can be concluded in

five pattemr (1) that are:

1. Tutorials

2. Drill and Practice

3. Simulation Copyright by Mahidol UniversityCopyright by Mahidol University
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Instuctional Games

Test

Tutorials

Tutorials are self-instructional programs or documents that present lessons on the

computer screen in some combination of text and graphics. The quality and

effectiveness of tutorials is highly variable. A key element in effectiveness is the level

and quality of interactivity required of the learner. Some tutorials appear very

attractive on the surface while requiring the learner to do almost nothing. Pretty

graphics and carefully composed text is often developed with the buyer rather than the

leamer in mind. Students will quickly become bored and lose attention if the

interaction required is weak or nonexistent. Some tutorials have interactivity that is

limited to right or left arows that only allow students to turn pages. Good interactivity

should be more complex than an occasional multiple-choice question with a fixed

answer. Another quality indicator in tutorials is intelligent loops and branches based

on learner behavior. Good highly interactive tutorials are expensive. Tutorials require

reasonable reading comprehension, self-discipline, and long attention spans to

zucceed. These are often precisely the missing qualities in the students we are trying to

teach(2).

4.

5.

Figure I General structure and navigation of Tutorial (3)Copyright by Mahidol UniversityCopyright by Mahidol University
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Drill and Practice

Some educational experts do not hold drill and practice CAI programs h high

esteem. However, in subjects, such as electicity and electonics, that require students

to learn many mathematical analysis procedures, drill and practice CAI prograrrs can

be highly effective. The ability of a computed program to compose many variants of a

circuit or problem can be used to expose students to more variety thao is possible

using textbooks alone. The immediate correction and grading is without question

highly motivational to students. When carefully constnrcted, drill and practice

programs can present students with challenges rather than chores. The motivational

and learning value of immediately seeing "CORRECT!" appear on the computer

screen after working a complex problem is enormous. Drill and practice CAI prograrns

can be used to good advantage to reinforce procedures and processes taught in the

classroom/textbook or through a computer based hrtorial. Good drill and practice CAI

should have use generator to create a variety of variations of each

problem/situation presented to learners to make repeating a lesson worthwhile. To the

extent possible, good drill and practice material should measure not only on a

correct/incorrect basis but time on task or other meaningful measures of

accomplishment(2).

Figure 2 General sfiucture and navigation of Drill and Practice (3)Copyright by Mahidol UniversityCopyright by Mahidol University
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Simulation

Simulation CAI programs can be a very powerfrrl tool for teaching the operation

of complex circuits and systems. Obtaining an instant answer to a "what if' question

can generate interest and a ufeel' forhow athing operates not quickly possible through

mathematical analysis. Good simulation programs do have a leaming curve. Student

must use some time to leam to operate and interact with the simulation program that is

often not as intuitive as tutorial programs and drill and practice programs. Simulation

progrtllls are generally combined circuit design and training tools. Thereforc, the

professor must design into hislher course situations and activities involving the

simulation program in a useful insfuctional fashion. A few CAI programs combine

simulation with drill and practice to produce easy to use virtual cAcuits that can be

measured, tested and repaired on the computer screen(2).

Figure 3 General stucture and navigation of Simulation (3)

Copyright by Mahidol UniversityCopyright by Mahidol University
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Instructional games

This type of CAI developed from the reinforcement theory, which believe that

leaming attributes from intrinsic motivation. Overall the instructional games are likely

to be used for drill and practice but not for presentation. Instructional games will

present like students are playing games, they feel fim, exciting and challenging. This

CAI fit to student's elementary education (1).

Figure 4 General stnrcture and navigation of Instnrctional Games (3)

Test

Although they sometimes teach, tests do not usually do so. Nevertheless, they are

si imFortant component in the instuctional process. Computer progrcms for testing

not only may improve the quality of tests--that is, improve the accuracy with which

they measure student knowledge--but may also free the teacher from administering

and scoring tests, one of the least enjoyable activities for teachers and students alike.

With creative programming, computers can also change testing from the traditional

methods of multiple-choice or other text questions to highly interactive simulations,

Feedback / Result from decision

Copyright by Mahidol UniversityCopyright by Mahidol University
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which are more interesting for the student and which better reflect the student's

capacity to use new knowledge in real situations. Of the two major ways to

incorporate computers in the testing process, the first is to use the computer as an aid

to constnrct the tesl The second is to use the computer to administerthe test (4).

Figure 5 General structure and navigation of Tests (3)

Differences between CAI and classroom instruction (5)

Classroom instnrction differs from CAI in tbree ways. They are (1) modes of

commrmication, (2) instnrctor-leamer interactions, and (3) environment.

Copyright by Mahidol UniversityCopyright by Mahidol University
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Table I Comparison ofmodes of communication in CAI and fraditional inskuction.

Table 2 Comparison of instmctor-learner interactions in CAI and traditional

instmction.

MODE OF COMMT'NICATION
INSTRUCTIONAL MODE

CAI TRADITIONAL

Instnrction Primarily visual

Verbal and graphic

Oral and visual

Verbal, graphic, physical

Leamer Rea<ls

Observes

Sometimes liste,ns

Reads

Observes

Liste,ns

Response mode Tlpes

Touches

Manipulates tools

May be familiar

Speaks

Writes

Uses body movements

familiar

INS'fRUCTOR.LEARNER

INTERACTION

INSTRUCTIONAL MODE

CAI TRADITIONAL

How learning is monitored Questions Questrons

Observations

Nature of each learner's

response

Overt Overt or covert

Judgtng learners'

responses

Limited or flexible

Automatic or student

initiated

Flexible

Automatic

Potential for feedback to

learners' questions

Limited Broad

Locus of control of

leaming

Learner, computer, or both Instuctor, or both learner

and insfiuctor

Seque,nce of instruction Individualized Group-based

Copyright by Mahidol UniversityCopyright by Mahidol University
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Table 3 Comparison of e,nvironme,nt factors in CAI and traditional instruction.

EITTYIRONMENT FACTORS
INSTRUCTIONAL MODE

CAI TRADITIONAL

Ifuowing how well you're

doing

Depends on lesson design Often self-evident

Learnetr' s expectations

Response time

How to start, when to

Start how to get help,

How to get around,

how to correct erors

2 seconds ofless

Notknownto leamer

unless present in lesson

Notknown

Known frompast

experie,nce

Opportunity to respond Every person,

every question

Not every person to every

question

Acknowledgeme,nt of

resporNies

Not innate lnnate

Learner-leamer interaction Not common Common

Opportunity to obsenre the

instructor

Not innate Innate

Pacing Individualized Group or rndrvrdualtzed

Repethon of rclentcal

lesson

Available Not available

Deliveryvehicle Display screen,

sometime audio

Person, chalk-boar4

slides, transparencias

Capacrty of detivery

vehicle

Limited Extensrve

Copyright by Mahidol UniversityCopyright by Mahidol University
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Advantages and Disadvantages of CAI

CAI can increase access to information. It can adapt to stude,lrts' abilities and

preferences and increase the amount of personalized instruction. Many students

benefit from the immediate responsiveness and frbm self-paced, private leandng.

Computers are also interesting and motivating for many students. There is evidence

that CAI can raise examination scores, improve sfudent attitudes, and lower the

amount of time required mastering some material at all educational levels.

In applications involving abstract reasoning and problem-solving processes, CAI

has been less effective. Computer syste,rns for CAI are expensive to instafl and

maintain Some proble,rrs arise from inadequate teacher taining. Training students to

use computers takes time from other education.

CAI Design

The following are sevelr steps of CAI design model of Alessi and Trollip (3).

Step 1 : Preparation

o Determine Goals and Objectives

o Collect Resource

o Leam Content

o Generate Ideas

Step 2-: Design Instuction

o Elimination of Ideas

o Task and Concept Analysis

o Preliminary lesson Description

o Evaluation and revision of the designCopyright by Mahidol UniversityCopyright by Mahidol University
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FlowchartLesson

Create Storyboard

Program.Lesson

Produce Supporting Materials

Evaluate and Revise

Literahre Reviedl2

Step 3

Step 4

Step 5

Step 6

Step 7

Step I : Preparation

Step 2 : Design Instnrction

Step3-7

Figrne 6 CAI Design Model of Alessi and Trollip

Copyright by Mahidol UniversityCopyright by Mahidol University
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Designing cAI, base on six steps ofphases of instruction which are (l)

1. Gain Attention

Before start leaming, it is necessary to induce and motivate students. Thus the

lesson should begn with graphic, color or sound or combination, namely multimedia.

These motivations will prepare students ready to leam from the computer.

2. Define Objectives

Objectives of each lessons have to be define by the developer. Ifuowing

objectives, sfude,lrts can view the lesson overall. They can mixed the knowledge base

of themselves to the lesson.

3. Activate prior knowledge

Sometime students may have no idea about lesson that they will learn. To recall

their memory by using pretest of some shorted-atfiactive word or pictures may be

needed.

4. Present Information

The heart of developing of CAI is the presentation of involving picfire, words

and sente,nce that ease and understandable. Present information by a picture can help

students' memo and understand lesson effective than explanation by words.

5. Guide Leaming

This mean that let students is reasonable to think, analyze and finding answer by

the,m. Prograrn designer should describe lesson generally and the focus to the point so

that students can find out answer.

6. Access performance

CAI is kind of lqsson; posttest is significant to access performance after leaming

of students. Copyright by Mahidol UniversityCopyright by Mahidol University
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Multimedia ToolBook

Multimedia ToolBook is a softrrare construction set that you can use to develop

your own Windows applications. A ToolBook application has all the features of

Windorvs applications-a graphical user interface (GUI), event-driven programming,

and the ability to interact with other Windows applications-but does not require the

time and effort of using a language such as C or C+r

ToolBook uses the overall metaphor of a book, which is basically a collection of

pages, as a standard organizational structure for building applications. The objects are

organized into a series of layers. At the top layer is the 'book'. This consists of a

collection of the objects from the next layer. In ToolBook the next layer consists of

pages backgrounds. The next layer consists of pages, and below that ae the basic

multimedia objects that may appear on screen. These may consist of texL graphics,

and movies and control objects such as page tunring buttons (6).

ToolBook has two levels of operation: Author level and Reader level. At author

levef we develo'p applications using drawing and programming tools. With these

tools, we can create books, create and modiff objects on pages, and write programs in

OpenScript. Reader level is the level you use to test an application asi you develop i!

and also the level at which userc nrn applications. At this level, we can navigate to

particular pages md add pages; t1pe, edit, and format text in field; print; and run

OpenScript programs (7).

In the object oriented approach adopted in ToolBook control depends on the

message passing betwee,n objects. Any object may process a message as an instruction

to jump to a particularpage. This supports the construction of very flexible interaction

architectures. It provides better support for the constnrction of the flexible navigationCopyright by Mahidol UniversityCopyright by Mahidol University
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that may be required in hlpermedia systems. At the same time standard interaction

architectures, such as page-turning electronic books, can be build very easily.

ToolBook allows easy switching between authoring and reader levels during

development. This supports the developer in vieuring and debugging the application ad

it develops. Good debugging support is provided. When an eror is found in a script

the debugger window will display the script highlighting the portion where the fault

was found (6).

We can create ToolBook applications for almqsl any purpose, especially

applications that benefit from a graphical user interface. Examples of applications

created with ToolBook include (7)

o A hlTermedia docume,nts is one in which users can move through the

information randomly--there is no "right way' to move from page to page. A

Toolbook object that we will find particulady useful in hypermedia documents is a

hotword, which is text that users can click to navigate or perform some other action.

For example, if a user clicks a hotword in application" ToolBook can move to another

page or display a pop-up window with a definition in it"

r An interactive fraining application provides computer-base insfiuction that

responds to student's action. We can create a ToolBook application that not only

presents information, but quizzes sfudents and stores their responses, displays hints,

acknowledges correct answer, and tracks their progress from lesson to lesson.

o A ToolBook database application can contain both text and graphics.

ToolBook includes commands to help user create, remove, search" and sort pages in a

book. A quick way to create a database in ToolBook is to import ASCtr file into a new

book. Copyright by Mahidol UniversityCopyright by Mahidol University
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Because ToolBook runs under Windows, we can extend the capabilities of

ToolBook applications by taking advantage of other Windows programs. For examplg

we can include spreadsheets, bifinaps, or sound in applications; share data with and

conEol other Windows programs; and catl libraries of Windows functions to add new

capabilities to OpenScript.

PART II : Statistics

What is Statistics?

Statistics is defined as the collection, organization" presentation, analysis, and

interpretation of numerical facts and data. Statistics is usually divided into two

categories, descriptive and infere,ntial. Descriptive statistics deals with the collectio&

organiz4i61, and prese,lrtation of data. Inferential statistics deals with the way we draw

general conclusion about the phenomena under consideration, beyond the facts of the

observe data. (8)

Descriptive statistics

Data are defined as information gathered from an experiment (9). Data can

generally be classified as one of two t1ryes: quantitative and qualitative. Quantitative

data are observations that are measured on a numerical scale. If each measrueme,lrt in a

data set falls into one and one of a set of categories, the data set is called qualitative.

(10) After a problem has been clearly identified and a decision made to perform a

statistical analysis in order to find a solution" data should be collected in preparationCopyright by Mahidol UniversityCopyright by Mahidol University
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for the analysis. The data are collected from primary source and/or secondary source

(8). Graphic methods are the important and useful tools for describing data sets. It

included bar graph, histogram (prese,ntation of a frequency table), line graph, pie

graph, pictographs.

The numerical methods for describing quantitative data sets can be grouped as

follows:

1. Measures of celrtal tende,ncy include mean, median, aod mode

2. Measures of variability include rzmge, variance, and standard deviation

The mean is a set of quantitative data is equal to the sum of the measruements

divided by the number of measruements contained in the data set (10).

The median is another important measure of central tende,ncy. In general terms,

the median is the middle number whe,n the measureme,nt is a data set is arranged in

ascending (or descending) order.

The mode is the measurement that occurs most frequency in the data set.

The range of a data set is equal to the largest measure,ment minus the smallest

measurement (10).

The variance is a measure of the variation (dispersion or spread) of the values

around the mean.

The standard deviation is the (positive) square root of the variance (10).

Probability

Statistics involves the application of probabilities that are developed on the basis

of mathematical principles. These principles are used to calculate outcomes of

experime,nts. An outcome is the obse,r:nation that results from performing a particular

Copyright by Mahidol UniversityCopyright by Mahidol University
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experiment. The totality of all possible individual outcomes of an experimexf is called

the sample space. An event contains one or more outcomes of an experiment. Hence,

an event is a subspace containing some of the ele,ments or outcomes of a sample space.

Whe,lrever two events have no common eleme,nt, they are said to be mutually

exclusive.

The three rules that aprobability measure satisfies are as follows: The probability

of m event is greater than or equal to 0 and less than or equal to l; the probability for

the e,ntire sample space is 1; and if two eve,nts A and B are mutually exclusive, then

the probability of (A orB) is equal to the sum of the probabilities of A and B.

The probability of an eve,nt is simply the number of ways in which the event

occurs divided by the number of eleme,nts (or outcomes) in the sample space. Given

this definition of probability and the probability measure, there are three ways to view

probability. First, probability is a long series ofhials of the same kind. Second, we can

lump together similar trials of an experime,nt in order to estimate probabilities. Third,

probability is apersonal statement of how likely an outcome is in a single bial.

Rules for computing probabilities permit one to calculate the probabilities of

certain events. The computational nrles include the multiplication rules for

indepe,lrdent eve,nts and depende,nt eve,nts and the addition rule. Bayes' theorern

permits one to revise prior probabilities on the basis of additional evidence and to find

the posterior probability of an eve,nt (11).

Random Variables and probability Distributions

A random variable is a variable whose numerical value is determined by the

outcome of a random experime,nt. It is may be either disctete or continuous. A discrete

Copyright by Mahidol UniversityCopyright by Mahidol University
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random variable may take its value from some finite number or from a countable

infinite number of possible outcomes. For example, the number of students applying to

medical schools this year: X:0, 1,2, .... A continuous random variable may assume

any numerical value on a continuous scale within a glven interval and thus has an

infinite number of possible outcomes. The interval within which the values of the

variable may lie is called the range. It may be narow or as wide as the entire range of

real numbers: -o to o. Such variable as weight, speed volume, distances, and time

(8).

A probability distribution contains all the theoretically possible values that can be

assumed by a random variable. It also includes the probabilities of those values, where

the sun of those probabilities is equal to 1. (9)

The probability dishibution of a discrete random variable (8) is a systematic

listing of all the possible values a discrete random variable can take on, along with

their respective probabilities. The important discrete distributions are the Ui*-irt, ,t.

geomekic, the Poisson, and the hlpergeomehic probability disfributions.

The probability distribution of a continuous random variable is described by a

probability densrty ftmction because it shows how "de,rse" and interval is, with the

probability that the variable will take on a value in the intervd (8). The important

continuous distibution is norrral distibution that describes the probabilities of all

possible values of a continuous random variable. In addition, other continuous

distributions are the expone,ntial, the Chi-Square, the Student t, and the F dishibution.

Copyright by Mahidol UniversityCopyright by Mahidol University
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Sampling and Sampling distributions

A statistics population is a defined set all possible measurements of interest. A

sample is a subset of measrueme,lrts drawn from a population. A sarnple selected by a

random process is called a random sanrple. Many practical problem require that an

infere,nce be made about some population parameter (we call it 0).It we want to

make this inference on this basis of information in a sample, we need to compute a

sample statistic that contains information about 0.T\e amount of information a sample

statistic contains about I is reflected by its sampling distibution, the probabi[ty

distribution of the sample statistic. In particular, we want a sample statistic that is an

unbiased estimator of 0 and have a smaller variance than any other trnbiased sample

statistic.

When then population parameter of interest is the mean l+ the sample mean

provides an unbiased estimator with a standard deviation of o /y' n. Moreover, the

Central Limit Theore,m assures us that the sampling distribution for the mean of a

large sample is approximately normally distibution of the samFled population.

The amount of information in a sample that is relevant to some population

parameter is related to the sample size. For example, the standard deviation of the

sampling distibution of the sample mean x is inversely proportional to the square root

ofthe sample size (that is,lt{fi Q).

Estimation and Tests of Hypotheses

The objective of statistics is to make infere,nces about a population based on

infomration in a sample. The inference techniques are estimator and hypothesis

testing. Estimation of a population parameter is accomplished by using an intervalCopyright by Mahidol UniversityCopyright by Mahidol University
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estimate with a probability of coverage (confidence coefficient) that is fixed by

experimenter at a high level (usually 0.90, 0.95, or 0.99). On the other hand, whe,n a

specific research (alternative) hypothesis about a parameter is tested, the probability o

of incorrectly rejecting the null hlpothesis and accepting the research hlpothesis is

chosen to be small. Thus, we try to confiol the chance of error in both these infere,lrce-

making procedures.

One of the most important parameters about which inferences are made is the

population mean p.'Ihe seqple mean x is used for making the inference, but the

method depends on the saurple size. When the sample size is large (n > 30 as large),

the standard normal z.statistic is used. Tlhe t-statisfic is errployed when ois rmknown

and a small sample is drawn from a normally (or approximately normally) distibuted

population. A nonparameEic procedure is required when a small sarnple is drawn from

a nonnormal population.

Another important parameter in practical ap,plication is the binomial population

proportion p. This probability of success is estimated by the sample fraction of

successes, p, and the z-statistic rs agaim used to form confidence intervals or to test a

hlpothesis. The sample size necessary for estimating a population mean p or a

binomial population proportion p caln be determined by specirying the confidence

level and the desired bound on the error ofthe estimate (10).

Chi-Square

Chi-square can be used to test classification data that involve more than two

categories. The shape of the chi-square distribution depends on the number of degrees

of freedom. In a 762 goodness-of-fit tes! the degrees of freedom are the number ofCopyright by Mahidol UniversityCopyright by Mahidol University
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categories -1. In 12 test involving indepe,nde,nce or homogeneity, the degrees of

freedom are (row - l) x (colunrn - 1).In chi-square tests, the data are expressed in

frequencies. Before performing chi-square analysis, percentages must be converted to

frequencies. In test of dependence, neither the row totals nor the column totals are

fixed. If the row or column is fixed in advance, the test is called a test of homogeneity.

When performing the tests that involve contingency tables, it is assumed that all

expected frequencies are ) 5. If this assurnption is not met the Fisher Exact test should

be performed. Chi-square distributions can be used to test null hlpotheses about

variance and to compute confidence intervals for o 2 (9).

One-Way Analysis of Variance (One-\ilay AIYOVA)

Analysis of Variance (ANOVA) allows us to make inferences concerning the

means of more than two populations. One-way ANIOVA teats populations that are

classified by one characteristic (1). In ANIOVA, the variance estimate derived from

differences among the group mearui MSG) is compared with the variance estimate

derived from random (within group) variability (IUES). A mean squ,re is a variance

estimate that is found by dividing the sum of squares by the corresponding degrees of

freedom. The total sum of squares is partitioned into the sum of squares for groups and

the sum of square for error. In one-way ANOVA, the F-value is found by dividing the

mean squares for groups by the mean square for error. When performing a one-way

AI{OVA, it is assumed that (a) the population data are distributed normalln (b) the

goup variances all estimate a cornmon variance, o 2, and (c) the treatnent groups are

obtained randomly and are indepe,ndent. AI{OVA is considered a robust test; that is,

departures from the assurnptions of norurally and homogeneity of variances will notCopyright by Mahidol UniversityCopyright by Mahidol University
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markedly affect the results, especially if the Soup n's are equal. Violation of the

assumption of independence, however, may have serious consequences. If a

statistically significant F-value is obtained a multiple-comparisons test such as the

Exte,lrded Turkey Test is the,lr used to determine which mean-pairs are statistically

signifi cantly different (9).

$imple Linear Regression

$imple linear regression is a procedure to measure the association betwee,n two

variables. Regression analysis e,nables us to assess the degree to which the variation on

one variable is "explained" by the variation in another. It allows us to predict the value

of y based on a give,n value ofr (9). For instance, with regression analysis, a manager

can estimate the relationship between wages and labor force particrpation of married

wome,n. The relafionship is assumed to be represented by straight ling. The parameters

of the population regression line are estimated by the method of least squares to

provide the best fit of a line to the data points in a scatter diagrarn. The least sqwrs

estimators are unbiase{ consiste,nt and relatively most efficient. The method of least

squares is the most common approach used to estimate the parameters in a regression

equation.

The standard error of the regression is a measure of the dispersion of the observed

values about the regression line. It gives an indication of how close of how widely

scattered the obsenratiorui axe about the regression line.

The standard error of the regression coefficient (slope) for the least squares

estimated regression line is used to constnrct confidence interval estimates of the

regression parameter and to test the hlpothesis about whether there is a statisticallyCopyright by Mahidol UniversityCopyright by Mahidol University
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significant relationship between the de,pendent and independent variables. This test

tells us whether the relationship is meaningful from a statistical point view.

Confidence intervals may be constructed to estimate the conditional mean, and

prediction intervals may be constructed to estimate a particular value of the

independent variable. We are predicting values with a specified degree of accuracy

and are thus able to draw conclusion (11).

Nonparametric

Whe,lr using nonparametric twts, we are not restricted by the assumption that the

data in the pare,lrt population are normally distributed. Such tests, for examplen are

useful for testing ordinal data. In situations in which the population data are not

normally disfributed, a nonparametic test may be more efficient than its parametric

counterpart

The Mann-Whitney U-Test is a substitute for the independent-samples t-test in

cases in which it cannot be assumed that the data are normally distibuted in the

populations. The sign test or the Wilcoxon Signed-Rank Test can be used in place of

the matched-pair /-test whe,n it cannot be assumed that the data are normally

dishibuted in the populations. The Wilcoxon Signed-Raok Test may be preferable to

the sign test because the Wilcoxon method considers the magnitude of the differences.

The Kruskul-Wallis Test can be substituted for one-way analysis of variance in

situations in which it cannot be assumed that the population data are distibuted

normally. Both the Kruskul-Wallis Test and the Mann-Whitney U-test assume that the

shapes of the populations are similar.

Copyright by Mahidol UniversityCopyright by Mahidol University
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The Speannan Rank Correlation procedure may be used to compute correlation in

situations in which the assumption of normality cannot be made. That includes cases

where ordinal data are involved (9).

PART III : Related Research for CAI

Boonlert Thaddokmai (12) was developed the CAI lessons in basic photography

by testing the efficie,ncy of the lessons based on the criterion 90190, and comparing the

pretest and the posttest scores rezult of the study. The sanrple, 45 stude,nts, was

grouped by stratified simple random sampling method from stude,nt studying bachelor

degree at Educational Technology and Innovation Technolory of Rajaphat institute

Bansomdej Ctraopraya After studying the 90/90 efficie,ncy criteria is acceptable. Also,

the posttest scores of the experimental Soup were significantly higher than their

pretest scores level at 0.01.

Veerasak Surapat (13) was developed the CAI program for quality confrol. The

objective of work is building the computer softr*,are for teaching and leaming of

quality control in the undergraduate study. The softrnrare was divided into 10 lessons,

starting from ele'merntary statistics to confiol charts for the process control in industry

as well as acceptance sampling plans for inspection of the products. Moreover,

exercise was included in each lesson for self-testing. This software was designed to

nm on windows 3.1 (Thai Edition), showing text, graphic, and sound, concurrenfly.

Suwanna Pansae,ng (14) was developed the Fre,lrch reading courseware for first

year students of the Faculty of Humanities Kasetsart University Bangtfien Campus in

Bangftok Metropolis. There ue 25 study samples. They were purposively selectedCopyright by Mahidol UniversityCopyright by Mahidol University
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from first year stude,!il of Faculty of Humanities Kasetsart University Bangkhen

Campus in the 1996 academic year. After gving the pretest, the French reading

courseware were fulfilled. Then the posttest was administered to the sample group.

The data were analyzed through the applications of applications of the percentage and

t-test. The results showed that the Freirch reading course\vare had the efficiency of

89.62185.40 that was higher than the 80/80 standard. There was a significant

differe,nce betwee,lr the pretest and the posttest at the 0.01 level of significance and the

students had good attitude towards leanring the French reading courseu/are.

Wilaipom Ngowchieng (15) was constructed the tutorial CAI on component part

of Removable Partial Denture (RPD) for de,ntal students of Khon Kaen University.

The experime,lrtal was done by separating into 3 groups according to their levels of

learning achieve,me,nt. Each group was then recalled into 3 groups; one by one (1:1)

testing, small group (1:3) testing and field (1:10) testing. The results has shown that

the constucted CAI efficiency was 90.56/84.83 with E.I. value as 0.81, higher than

the expected criteria. It is indicated that this CAI program could assist the students to

achieve the learning objectives. Using questionnaire assessed the opinions of the

shrdents. The reliability of the questionnaire was 0.88. 86.670/o of the stude,nts ranked

this CAI as good and very well in helping them to achieve the setting objectives.

93.33% of the,m responded that this CAI was worth of leanring.

Jirapom Saiamonruttanakul (16) was consEucted the CAI in Public Health

Nursing of Epidemiology and Surveillance for Sophomore Nursing students in

Boromarajonani College of Nursing, Bangkok The test goup is 30 sophomore-

nursing students at Boromarajonani College ofNursing, Bangkok. Results of the study

indicted that posttest scores were higher than pretest scores with statistical significanceCopyright by Mahidol UniversityCopyright by Mahidol University



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of inform.sys.manag./27

at the level of 0.05. The effectiveness of the CAI lesson were 93/91 .22 and,80 percent

of the samples were satisfied with the CAI lessons. The overall result confirmed that

the CAI lessons could be used effectively for self-leaming practice ofnursing student,

Wirat Panitwong (17) was developed the CAI for Inhoduction to Statistics and

Probability on ol)iscrete Probability Distribution" in bachelor degree course. The

sample consisted of 43 third year students in the Departue,lrt of Teacher Training in

Mechanical Engineering Faculty of Technical Education, King Mongkut's Institute of

Technology North Bangkok selected by purposive samFling. They were randomly

divided into experimental group of 22 stude,nts and control group of 21 stude,nts. The

former was given lessons by using computer program urhere as traditional instruction

was applied to the latter. The achieve,me,nt test was give,n immediately after they have

finished their lessons. The experimental Soup had to arNwer the questionnaire on the

attitude towards leaming through CAI program. The comparison of achievement

average scores was done by using ttest and the estimating mean scores of sfude,lrt

attitude towards leanring though computer program was done by using 95 perce,lrt

confidence intenral estimation. The results of study were getting the efficiency this

CAI program and the experimental group has positive attitude towards the CAI

program.

Manupat Lohihavy (18) was developed the program for counseling in diabetic

patients. This program is separated into two parts; a diabetes context part and an

asking the expert part. During development all program content which is divided into

6 chapters was well evaluated by Prof.Dr. Thep Himathongkam. A questionnaire was

used as an evaluation tool. 22 users varying in age, profession and relationship with

diabetes were corxiulted. The diabetic'counseling program got the satisfaction score ofCopyright by Mahidol UniversityCopyright by Mahidol University
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79.0o/o,83.60/0,89.0yo,88.8%, 89.0Ya,89.8% and 87.zYo in asking the expert, diabetes

history, energy regulation, cauie of diabetes, complications, drug and instnrment used

and principles of diabetic manage,ment chapters respectively. The beneficial

satisfaction scores, the program got 90.9%o, 82.6yo, 83.4yo, 85.0o/o and 90.7% n

context completeness, visual and audio amusemen! entertainme,nt, ease of use and

getting knowledge respectively.

Somyut Keawkojak (19) was developed the CAI program for the anatomy on

'urination Systern" fornursing students. The samples are 42 nursing students from the

Nursing College of the Thai Red Cross Association. Sirnple random sampled them.

The results showed that this CAI program had the efficiency higher than the 80180

standard. And, the posttest scores were significantly higher than their pretest scores.

Duangiai Srithawatchai (20) was developed the CAI program in 't.{atural

Resowce and Industr5/' for upper secondary school level. Six unit of the CAI program

were constructed and using as a research tool. The reliability of pretest and posttest,

which used to evaluate the CAI program, was 0.44M. Samples were 34 stude,nts from

Mathayom 5 and t-test was used to analyze data. Result of the study indicated that

pretest and posttest score of all six mits of the CAI program were significantly

difference at the level of 0.01. (t-test: 11.159) as well as the pretest and posttest

scores between each unit. The study time use by the sample were only 2-4 periods (50

minuets in each period) depend on an ability of each sample. The overall data confinn

that all six units of the CAI program can be used for the upper secondary school level.
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CHAPTERIII

RESEARCH METHODOLOGY

The purpose of this study are to develo,p a Computer Assisted Instruction for

Introductory Statistics and Applications and to compare test scores betwffi

orperimental group and control group and survey the opinions on using Computer

Assisted Insfrtrction. Materials and methods used in the study are asi followed:

Tools

1. Hardware : PC with pentium 133 MHA 32MB of RAM, 3.4 GB of harddislq

CD-ROM drive 40X spee{ Sound Cad 16 bits, Monitor SVGA 1.6 million color,

Speaker, Scannq.

2. Softrrare : AsrTnetrix ToolBooltl Instnrctor version 5.0, Adobe Photoshop

version 5.0, Mcrosoft Word, Microsoft Excel.

3. Pretest and posttest question" about inhoductory statistics. Both tests re the

same conte,nt. Each t*t coosists of 35 questions.

4. Questionnaire about the opinions towards the CAI program for introductory

statistics.
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Methodology

Step 1 : Preparation

1. Collecting and analyzing contents of introductory statistics

1.1 Set learning objectives by extracting from the key concepts of each

introductory statistics topics.

1.2 Write an oufline of the topics with corresponding the learning

objectives.

1.3 Reanange the topics and subtopics. The topics and subtopics should be

done step by step with correlative and consistent content.

1.4 Write detail of that each topics and subtopics.

2. Set learning objectives.

Step2:Lessondesign

1. Lesson flowchart design

Flowchan should include all detail of the sequence of lesson compone,nts, such as

information prese,ntation" que,stions, stude,nt interaction" and student choices. Lesson

flowchart represented processes of how the storyboards going on frame by frame.

2. Storyboard design

Storyboard is the story of the lessons with corresponding the leaming objectives.

This step includes drafting the actual instnrctional messages, as stude,nts will see them,

such as information prese,ntations, questions, feedbach directionsn and prompts. This

step also includes prepring &afts of graphic presentations such as pictures, cartoons,

graphs, and animations. The storyboardwas composed of :Copyright by Mahidol UniversityCopyright by Mahidol University
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Step 3 : Development of CAI program, Test, and Questionnaire

1. Development of CAI program.

Aslmetrix ToolBookll Instructor version 5.0, Adobe Photoshop version 5.0,

Microsoft Word, Microsoft Excel were used for the CAI program. The developme,lrts

are asi the following:

l. p[ening scheduleprogram

2. Prepare computer hardware, e.g., PC compatible computer with

multimedia set, scanner, microphong and CDs and softrnare, €.9.,

ToolBook, Adobe PageMaker, and CorelDraw.

3. Comprehensive study storyboards and lesson flowcharts.

4. Design interactive prese,ntations.

5. Input information, graphics, and sound to the inshrrctional progfiIm

until completed.

2. Development of test

Pretest and posttest was developd for evaluate stude,nt's knowledge. Both of

tests, were the same conte,lrt. Each test consisted of 35 questions that were divided into

multiple choice 26 questions and fill in the blank 9 questions.
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3. Development of questionnaire

The questionnaire was developed for evaluate student's opinions toward the CAI

lesson. The questionnaire consisted of 7 opened questions. The student will write their

opinions on the blank for each questions.

Step4:ProgramTesting

1. Checked all compone,lrts such as manual, introduction, instruction

2. Checked devices, whether it fulfilIs the course outline or not

3. Tested whether CAI work or not

4. Tested whether CAI in details (Ste,p by Step)

Step 5 : Program evaluation

The evaluation plan was randomly divide the sarnple into experimental group

and control group. Each group have 26 students. The sarnple group was graduate

students of faculty of social adrninistration, Thamasart University. The saurple group's

education of statistics are lower level or never study statistics subject before. After

Sven the pretest the experimental group was give,n lessons by traditional instruction

and used CAI program and the control group was give,n lessons by taditional

instnrction. One month later, the posttest was give,n after finish their lessons. The

experimental group shall answer the questionnaire on the attitude towards leaming

through CAI program.

The CAI was evaluated by comparing pretest and posttest scores within between

control Soup and experimental group and comparing pretest and posttest scores

between control group and experimental group.Copyright by Mahidol UniversityCopyright by Mahidol University
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The compadson of pretest and posttest scoles within each group was used the

t-test of two dependent means with 95% confidence interval estimation (cr = 0.05).

Significantat t < -1.708.

The hypothesis are

Ho: llpre > Ppost

Ht:Ppr.<#po*

The statistics method was shown as follow:

[ : D-Do

So/{n

D= andIpi
i=l

n

D

Di

Do

So

n

Mean of the different between each a pair of sample.

The different betneen each a pair of sample.

The different of hlpothesis.

Standard deviation of the different of each a pair of sample

The number of the pairs of sample

The comparison of pretest and posttest scores between control group and

experimental goup was used the t-test of two independent meafft with 95 percent

confidence interval estimation(a = 0.05).

Significantat t < -1.6775

44565 , ,'tltP&O3x
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The hypothesis are

I{u-: ll conhol ) P"rw

Ht: Pcontol ( Pw

The statistics method was shown as follow :
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Xr=
Xr=
Sp:

u=
M=

r = (xr-&)-(14-/,4)

The mean scoriss in pretest or posttest of the control group.

The mean scores in pretest or posttest ofthe experimental Soup.

The pooled standard deviation ofthe sample.

Sample size of control group.

Sanrple size of o<perimental group.

Sp=

The pooled variance ofcontrol gloup

The pooled variance of orperimental group

Sample size of contol group.

Sample size of experimental goup.

S12

s*

nl

ru

(nr-l)Sr2+(nz-1)Sz2

Step 5 : I)ocumentation included thesis and operation manual
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CHAPIERIV

RESI]LTS

" 
DetailresultsfromthemethodologyinchryterItrtreinthischryter.

1. CoursewareDeigp

The learning objectivas were set as follorred :

1. To understand in the inductory statistics and applications.

2. To apply knowledge from CAI lesson for other subjects or higher level of

statistics.

The topic outlinewere set as followed:

Chapter I : Inhoduction

Whatis statistics?

Kinds of statistics

Statistics Process

Chapter 2 : Collection of Data and Prese, rtation of Data

Statistics Data

Data Source

Data Collection

Data Prese,ntation
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Chppter 3 : Descriptive Statistics

- FrequencyDistributions

- Measures of Celrtral Tendency

- Measures ofPosition

- MeasuresofDispersion

- MeasuresofDataVariability

- Skewness

- Kurtosis

Chapter4 : Probability

- Intoduction

- Properties

- Rules of Counting

- Permutations

- Combinations

- ComputingProbabilities

- Probability Rules

- ConditionalProbability

Chapter 5 : Probability Disfiibutions

E:rpectation

The Binomial Disfiibutions

The Poisson Dishibutions

The Normal Distibutions

The Chi-Square Distibutions

The t Distibutions

Resultil36
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- The F Dishibutions

Chapter 6 : Sampling Distibutions

- Intoduction

- TWes of SamPling

- MeanDisfributions

- TheSampleMeanDistributions

- The Differe,nce in two sample means distributions

- TheSampleProportions

- The Difference in two sample proportiom distributions

- The $amFle Variance Distributions

Chapter 7 : Estimation

- EstimationPrinciple

- Estimation the mean of apopulation (p)

- Estimationthedifferenceintwomearut (p - pz)

- EstimationtheProportions(p)

- Estimation the difference in two proportions (pr - pz)

- EstimationtheVariance

Chapter 8 : Hlpothesis Testing

- Types of Hlpothesis

- Errors in Hlpothesis Testing

- Kinds of hlpothesis Testing

- Hlpothesis Testing Process

- Testing Hlpothesis about Population Mean

- Testing Hyryothesis about two Population MeansCopyright by Mahidol UniversityCopyright by Mahidol University
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- Testing Hypothesis about proportion

- TestingHlpothesisaboutVariance

Chapter 9 : Analysis ofVariance

- Introduction

. 
- CompletelyRandomDesign

- Random Block Complete Desigu

Chapter 10: Chi Square

- The Chi-Square Distributions

- Limitations

- The Goodness-of-Fit Test

- Chi-Square Tests for Homogeneity

- Chi-SquareTestsforDistribution

- Chi-Square Tests for Indepe,ndence

Chapter 11 : Regression and Correlation

- Simple Regression

- Simple Linear Regression

- Testing Hlpothesis about Regression

- Correlation

- Twting Hypothesis about Correlation

Chapter 12 : Nonparametic

- Nonparametric Method

- TheMann-WhitreyTest

- The Sign Test

- TheWilcoxonSigned-RankTest

Resultil38

Copyright by Mahidol UniversityCopyright by Mahidol University



Fac.of Grad.Studiw, Mahidol Univ. M.Sc.(Tech.of inform-sys manag./39

- TheKruskal-WallisTest

- The Freidman Test

Statistics Table

- BinomialProbabilities

- PoissonProbabilities

- NormalCunreAreas

- Critical Value of r

- Critical Value ofF

- The Chi-Square 12f; Oisritution

- Value.s for the r-to-z Transformation

- The Sign Test

- TheMann-WhitneyTest

- TheWilcoxonSigued-RankTest

- Thelturkat-WdlisTest

- TheFreidmanTst

2. Script dqign. The script dwign is showing in appendix I.

3. Lesson flow design. The lesson flow design is showing in appendix I.
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4. Development of CAI for introductory statistics and applications program.

The results from using the hardwares and softwares of chapter III and topic

outlines from cotuseware design, script design, and lesson flow design of this chapter

to developed CAI program that was consisted of the intoduce pa1e, main menu, 12

chapters, statistics table, and exercise. The features ofthis program are show in table

4-

Table 4 The features of CAI lesson.

Featwe

Content
Inage Color Sound Motion Referability

Introduce Pape of Lesson ./ .f ./ ./ ,/
Main Menu ,/ ,/ .f ,/
Chanter I : fntroduction ./ { ,/ J
l. What is stafistics? ,/ ,T ,/ {
2. Kind of statistics ./ ,/ ./ .f
3. Statistics Drocess ./ ./ ./ ./
Chapter2 : Collection and

Presentation of Data
./ { ,/ ,/

1. Statistics data ,/ ,/ ./ J
2.Datasources ,/ ,/ ,l ,/
3. Data collection ./ ./ ./ ,/
4.Dataoresentation ./ ,/ ./ ./
Chaoter3 : Descrintive Statistics ./ ,/ ./ ./
l. Freouencv distributions ./ ./ ./ ./
2. Measrnes of Central Tendencv ./ ./ ./ ./
3. Measures ofPosition ./ ,/ ,/ ,/
4. Measures of Dispersion ,T ./ ,/ J
5. Measures of Data Vmiabiliw ,/ ./ ,/ ./
6. Skewness ,/ ./ ,/ ./
7. Kurtosis { ./ .l .I
Chaoter 4 : Probabilitv { ./ ,l ,T

l- Introduction .T ,/ { ,f
2. Prooerties ./ ./ ./ ./
3. Rules of Countins { ./ ,/ ./Copyright by Mahidol UniversityCopyright by Mahidol University
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Feature

Content
lmage Color Sound Motion Referability

4. Permutations ./ ,/ ./ ./
5. Combinations ,/ { J {
6. Comoutins Probabilitv { { { ,/
7. Probabilitv Rules ./ { { ,T

8- Conditional Prohahilitv ./ { { J
ChanterS:Probabilitv Distribution ./ ,r ./ ,/
1- Exoectation { ,/ .{ J
2. Binomial Distributions { ,T ,T J
3. Poisson Distributions ,/ { { {
4. Normal Dishibutions ,/ ./ ,/ ,/
5. Chi-Souare Dishibutions { ,/ ./ ./
6. t-Distributions ,/ .T ,/ ,T

7- F-Distributions .T ,T ,l {
Chanter 6 :Samnlins Distributions { { { {
1. Introduction ./ ./ { ,/
2. Twes of Samples ,/ ,r J ,/
3. Mean Distributions ,/ ,I { ,f
4. The Sample meanDisfiibutions { { { {
5. The Difference in trvo sample

mea$i distibutions
,/ ./ J ,/

6. The Sarrple Proportion

DisEibutions
,/ ./ ./ ./

7. The Difference in trno sample

proportions distributions
,/ ,/ ./ ./

8.The Sample Variance Distributions ,T ,T { {
Chaoter 7 : Estimations { ,f { {
1. Estimation Method { ./ ./ ,/
2- Estimation ,t, ,/ ./ { ./
? Estimati on lt r - ll .t .{ { { ,l
4. Estimation p ./ ./ ./ ,T

5- F.stimation rn - D, ,/ ./ { ./
6 F.cfirnatinn az ,/ ./ { {
Chaoter I : Ilvoothesi,s Testinp ,/ { { {
1. Tvoes of Hvoothesis { ,/ ./ ./Copyright by Mahidol UniversityCopyright by Mahidol University



Nuengruethai Boonyanoppakoon

Table 4 The features of CAI lesson. (next)

Results/42

Feature

Content
Image Color Sound Motion Referability

2. Errors in Hvoothesis Testins ,/ ./ ./ {
3. Kinds of Hvoothesis Testins ./ ./ ./ ./
4. Hvoothesis Testins Process { ,/ ./ .I
5 Testino hrmothesis ehmf ll ./ ,/ ,T ,T

5. Testins hvoothesis about P r - Pt ./ ,/ ,/ {
7. Testins hvnothesis z { { { .{
8- Testins hvnothesis,-2 ./ ./ ./ ./
Chanter 9 : Analvsis of Variance { ./ ,/ {
l.Intoduction { .T ,T ,/
2. Comoletelv Random Desisn { .T ./ ,l

3.Random Block Comoletelv Desisn ,/ .l { {
Chaoter 10: Chi-Souare { { { ,/
1- Chi-Souare ,/ ,l { ./
2. Limitations ,/ ./ ./ ./
3. Goodness-of-Fit Test ./ ,/ ./ ,/
4. HomoEeneitv Test ./ ,l ./ ,/
5. Distibution Test ,/ ,/ ,/ ./
6. Indeoendent Test ,r ,/ { {
Chapter 11 : Regression and

Correlation
./ ,/ J ,/

l. Simole Resression ,/ ,/ ./ ./
2. Simple Linear Reeression ./ ,/ ./ {
3. Resression Testins ,/ ./ ./ ./
4. Correlation t ./ { ./
5. Conelation Testins ,/ { ,/ ./
Chanter 12 : Nonoarametric ,/ { .r {
l. Nonoarametric Method ,/ { ./ ./
2. Sien test ,/ { ./ ./
3. Mann-Whitney Test ./ ,/ ./ ./
4. Wilcoxon Sim Rank Test ,/ .l ./ .T

5. Kruskal Wallis Test ./ ,/ ./ ,/
5 F'riedman Test ,/ ,T ,/ ,f
Statistics Table { ,r ,/ {
Exercises ,/ ./ ./ ,T
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5. Development of test Show in appendix tr.

6. 
'Development 

of questionnaire. Show in appendix tr.

7. Tsting

1. All components are complete.

2. The devices fulfill the course oufline.

3. The CAI is works.

8. Evaluation

Results ofthis research are dividing into 3 sections that are :

1. The results of the learning achieve,me,nt for using the CAI leson were

measured by comparing the differ€,nce meaili between the pretest and posttest scores

urithin contol group and experimental group. The results of control group are shown

in table 5 and experime,ntal goup are shown in table 6.

Table 5 The difference means between pretest and posttest scores in control group.

'l'est Mean D SD t 6s1 t sie

Pretest 8.85 -1.81 2.64 -3.50 < -1.708
Posttest 10.34

From table 5, the results show that the mean scores in pretest is 8.85. The mean

scores in posttest is 10.34. Mean of the difference is -1.81. Standard deviation of the

difference is 2.46. Calculating t is -3.50 that is significant diflerence between the

pretest andposttest scores in contol Soup. (-3.50 < -1.708)
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Table 6 The differe,trce means between pretest and posttest scores in experimental

group.

Test Mean D SD tca t sie

Pretest 9.46 -3.38 3.46 - 4.98 <-1.708
Posttest 12.38

From table 6, the results show that the mean scores in pretest is 9.46. The mean

scores in posttest is 12.38. Mean of the difference is -3.38. Standard deviation of the

difference is 3.46. Calculating t is 4.98 that is significant difference between the

pretest and posttest scores in experimental group. (- 4.98 < -1.708)

2. The reults of the development of CAI lesson wetre measur€d by comparing

the difference means in pretest and posttest scores betwee,n control group and

experimental group. The results of the comparison of pretest scores between control

Soup and experiment Soup is show in table 7 and posffest scores between conhol

group and experime,nt group is show in table 8.

Table 7 The comparison of the difference betwee,n pretest and posttest scores

betwee,n control group and experimental group.

Group D SD S, t cer t sie

ConfroI l.8t 2.64 3.0774 -1.8394 <-1.6775
Experimental 3.38 3.46

From table 7, the results shou, that mean of the differe,nce betwee,n pretest and

posttest scor6 in contol group is 1.81. Mean of the differe,nce betwee,n pretest and

posttest scores in experiment group is 3.38. Pooled standard deviation is 3.0774.
Copyright by Mahidol UniversityCopyright by Mahidol University
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Calculating t is -1.8394 that is significant differe,nce in mean of the difference

betwee,lr pretest and posttest scorqs between contol group and experimental group. (-

1.8394 < -r.6775)

Table 8 The diffqe,nce means in prete.st scores between control group and

experimental group.

Group Mean SD sp tca t sie

Control E.85 3.Zt
3.89 -0.566 <-1.6775

Experimental 9.46 4.46

From table 8, the results show that the mean scor€s in control goup is 8.85. The

mean scores in experiment group is 9.46. Pooled standard deviation is 3.89.

Calculating t is -0.566 that is not significant differe,nce in the posttest scores between

control group and experimental group.(-0.566 > -1.6775)

Table 9 The differe,nce meums in posttest scoresi between control group and

experimental goup.

Group Mean SD s.P t c.t t sie

Control 1o.34 t.96
3.84 -1.9152 <-1.6775

Experime,ntal 12.38 1.9)

From table 9, the results show that the mean scores in contol group is 10.34.

The mean scores in experiment group is 12.38. Pooled standard deviation is 3.84.
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Calculating t is -0.1.9152 that is siguificant differe,nce in the posttest scores between

contol goup and experimental group. (-1.9152< -L.6775)

3. The results of evaluation of the opinions of the experime,lrtal group tlat was

also asked to answer the questionnaire on the opinion of learning through CAI

progftm. The questions related to the opinion about the usefulness of the CAI lesson

and CAI format. The opinion of each question are follow

The opinion about the installation of program that it is not complicate. The

student can follow through the user manual.

The opinion about fonts and images that the most of fonts are easy to read but

there are some fonts are not distinct because it is not bold face, color of fonts is close

by background, and too small.

The opinion about the quantity of context that is appropriateness.

The opinion about meaning of buttons and hotwords that the buttons are easy to

understand. But some hotwords are not understand because it like general context that

make some usiers caonot distinguish. It should have context to explain the meaning of

these hotwords.

The opinion about the organization of lesson contents that is appropriateness.

The opinion about seeking the interested topic that is not complicate. But some

users do not want to tum back to main me,nu again if they want to go to interested

topic of other lesson. They want to go to interested topic from cure,nfly position.

The opinion about soundthat should add lecturing sound.
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CHAPTERV

DISCUSSION

From table 5 and 6 in chapter fV, the results of data analysis is significant

difference between the mean scores of pretest and posttest within control goup

@eject Ho). To indicate that the mean scores of posttest is higher than the mean

scores of pretest. Because of, the students are understand in the statistics lesson that is

the results of their interestedness and teacher.

From table 7 in chapter [V, the results of data analysis is significant difference in

mean of the difference between pretest and posttest scores betwee,lr control group and

experimental group. @eject Ho). To be a results of table 5 and 6, the mean score of

posttest of the both groups are higher than mean score pretast. But from table 7, the

mean of the differe,nce between pretest and posffest scores in experimental group is

higher than the mean of the difference between pretest and posttest scor6 in control

goup. To indicate that after both group are learn, experimental group can improve

their knowledge of statistics subject more than control group. Therefore, CAI lesson

can assist experime,ntal Soup to learn statistics. It can help selfJeaming.

From table 8 in chapter fV, the results of data analysis is not significant differe,lrce

in the pretest score betwee,n conkol group and experimental group (Accept Ho). To

indicate that the mean scores of confrol goup is higher than or equal to the mean

scores of experimental group. Thereforen from this summery indicates that the sfudents
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of control Soup have education about statistics higher than or equal to the stude,lrts of

experimental group.

From table 9 in chapter [V, the results of data analysis is significant difference in

the posttest score between control group and experimental group @eject Ho). To

indicate that the mean scores of experimental group is higher than the mean scores of

control goup. To indicates that CAI for inhoductory statistics and application can

assist the students of experimental group to leam statistics. It can he$ the students to

repeat the topics that they are not understand.

From the results of questionnaire that towards CAI program are indicate that

l. The installation of CAI program is easy.

2. The most of fonts and images are distinct. But there are some foits is not

distinct. To indicate that the fonts and image of CAI progrirm are ezuiy to see.

3. The quantity of context is appropriateness. The students are not tired to read

its.

4. The students cannot understand the meaning of some buttons and hotwords.

They do not know that it can use for anything.

5. The organization of lesson contents that is appropriateness. To indicate that

the CAI lesson is arrange the contents suitable. There are not reiterating topics.

6. The seeking the interested topic is easy. To indicates that the stude,lrt can

repeat the lesson in a short time.

7. Sound is should fair. To indicate that it should improve such as add the

lecturing sound.

From this study, the researcher finds that the most of students in experimental

group have positive opinions toward this CAI program. From the result of mean scores
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analysis and the opinion of each quex$iorur, to indicates that the efficiency of the CAI

for introductory statistics and applications program is good because there are some

faults sf this progmn.

Problem in this research is follow:

1. The learner cannot read some contexts because researcher was not used

ge,neral fonts.

2. From the limitation of Aqmetrix Toolbook tr Instnrctor, clips cannot open if

it is not in drive or pafh that program was fixed. If user run program on any drive or

path that is not fix, CAI program will error.

Resolution

1. The resolution of the problem about fonts is the users should install this fonts

of this CAI program into their computer.

2. The resolution of the problem about clip is the user should install the CAI

program in path that the researcher is fixed into their computer.
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CHAPTER\/I

CONCLUSION

Objectives of this research were achieve

1. Complete the study and analysis the appropriate techniques for CAI

construction.

2. The efficie,ncy betwee,n orperimental goup and control group has been

analped"

The objectives of this research were achieved by tools and methodologes in

below.

Tools used in research.

1. Hardware: PC withpentium 133 MHz, 32NB of RAIvI, 3.4 GB ofharddisk,

CD-ROM drive 40X speeq Sound Card 16 bits, Monitor SVGA 1.6 million color,

Speaker, Scanner.

2. Softrrare : Aslmetrix ToolBooktr Instnrctor version 5.0, Adobe Photoshop

version 5.0, Microsofl Word, Microsoft Excel

3. Pretest and posttest question" about introductory statistics. Both tests are the

same conte,nt. Each test consists of 35 questions.

4. Questiomaire about the opinions towards the CAI program for introductory

statistics. Copyright by Mahidol UniversityCopyright by Mahidol University
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Methodologies

Step I Analysis of subject cotrtents and requirements.

Step 2 Lesson Design.

Step 3 Development of CAI program, Test, and Questionnaire.

1. Development of CAI program.

The researcher used Arymetix ToolBookll Inshnrctor version 5.0 to

develop CAI lesson" Adobe Photoshop version 5.0 to edit imagen Mcrosoft Word 97

to create text, Microsoft Excel 97 to edit graph.

2. Development of Test

The researcher was divide the testing into two parts that was pretest

and posttest. Each test consisted of 35 questions that were divided into multiple choice

26 questions and fill in the blank 9 questions.

3. Development of Questionnaire.

The questionnaire consisted of 7 opened questions.

Step 4 Program Testing.

Step 5 Program evaluation.

The CAI program was evaluate by using the t-test of two depende,rtt

means with95% confidence interval estimation to compare pretest and posttest mean

scores within control group and experime,ntal group and using the t-test of two

independent mearui with 95% confidence interval estimation to compare pretest and

posttest betwee,n contol group and experimental goup that siguificant.

Step 6 Developed theis documentation and operation manual
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Conclusion

l. The softr*'ares that use for develop this CAI are suitable. These softwares can

edit the quality system, image and text.

2. The results from data analysis to indicates that CAI progmm can assist the

students leanring. The students of experimental group can improve their knowledge

more than control group. The CAI lesson could be use effectively for self-leaming.

3. From the questionnaire, most users are satisfy this CAI program. This

program is good. Sound should improve such as add the lecturing sound. Meaning of

some buttons and hotwords are not clear. The users do not know that it can use for

anything.

Suggestions

Further research should be improve sound that can help learning is not tried

and should improve button and hotword that user use it easily.

Further research should be applied in exercise level that is from easy to

difficult according to ability of leamers.

Further research should enhance to artificial intelligent system and CAI via

the Internet.

l.

3.
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{s qfr'uffi . 466 n^rur{n$s fi l. nE uvru.r : I : tn^rur{1 ma { n : sfil?n?vr urdu; zs+0.

I a aa ooC a, d o r 4 a6 a I a v
24. nfl'101:Ufl1n?gnd0q. d00tll0{glil. l$U{ lfiu : fl'l9l?$'lG[0fl nilU?vlulfld0: ill41?YlUlAU

dot
r!ru{ t?tu.
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25. Statistic table. Departuent of statistics Faculty of science Chiangmai University;

1990.

26. tofldlsnltGlouqoamnfiof,lde#uasadfidrriutnursranfuasrmnlula6 flrirufi s -rs
_,o-;,l^aa'illur{oit 3. n[{lyttrdr : dlulemenu]fl dofuncrmnlulad ruurimurduqhfrmmy

Gmr; x+2.

27. ,.f,.frnt ffilnl:of. ea^fiusufllilnrn?n firurhfrd 2. ri[{rilflor: I:sfiur{Is.roa. u{u

dt
9tttt0'l6[; 2533.

za. urlurtflafismuud. ?1tdffiufifl r.rlaru ivrdg ifo.r vrqufirdosduneruilrrcrflu !.e.

n!{ryltr4: Itsfiudsflfiurd; n:nqlnu 2533. il#r tas- tqa.

zg. fi#u ?{4010. a6o'r^rn:rc#. nrnisrafin'norva'murgraof rnrtvrurdurfiu.rlrri.

go. riaa'nr quum. adfidonr:oiofiuto u'rur{nfsd t. fl[ssnfl{: I:rn'rur{qrru; fiquruu

2536.

It. drunr rfiu:ei^dotffi, fl:tfi qqqm afio'qrfio. alsrflfl{: gudrvrolula6yrrsnrrf,nur dhu

fiorurmrolula6 rurarivrurdusSil:sqil; fiquluu 2537.
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APPENIDD( I

Script Design

Sound : open.mid ll,ot tltuo tutttRiil , build.wav

1. Title Exolanation

Picture

Animation

l. uanrgrluuudrdouvrrEou u$oufinunE

ilrcnou

z. drurirqroroofi g:Jraadoudorndrudroro.rro
AJillnatoo ur-snnfi Homord riti'r sraRr rr

,oduud'trJ6odrut.rrqo udrnlduulJ&urh

ooruqudn

Irj:un:ru rirsunr

2. Menu Exnlanation

Chapter I
Chapter2 Chapter3

Chapter4 Ctapter5
Chapter 6 ChaptstT
Chapter 8 Chaptstg

Chapter 10 Chapter l l

l. ii Hotrrord ueordountz um uasotrtflfifi

urdsl#nndn a' n o r'lrJ {r,r rhu: n fl o{r uilugu 1

2. drurir.rfi Hotrnrord'ir Bxr rdonfinocgonorr

IrJ:un:u

Sound: menu.mid

1 Chanter 1 flntrndrretinn\ F.xnlanation

Picture

Back I Next

l. urhurnrowvrfi r rflugrluucrirdouyr

(uvrrir)
4oAe2. UrUldYrNrurl4ilOUnUURUYr

- Next = hjf,qurhsiotil

- Back : ndulrjftnrirriouurir

BACK NEXTSound : back.wav rfioofinr.uq BAcK , next.wavrfiooa^nuqCopyright by Mahidol UniversityCopyright by Mahidol University
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1.1 What's Statistics Exolanation

Information

Topic
List

4o A -L iidrue:ururfi u?fiun?1xJt4u1uiJo.ldo^6

2. ii nonrora #afloud'nluuvrd r doiilrrc{dria

{ondnlo Icon do${rwrhfi ovnJduugrlhl

un cuJdo n fi nfi n s'lrj & u rh t o.rrfarlsr.r a'nrfu

3. firugr{rrru

- Next = 'hJ&nrireiohj

Back = na'ulrj8.:ufilriounrh

- Main :'lrlf,snrhruqua'n

- Table: rilonrhsirsorlqdfifi
dA

Sognd : back.wav trlooafl$td BACK - next^wav NEXT

3-2 Kind of Statistics Exnlanation

Information

Topic
List

do A ol. rrnlu:5u'lurnu?nuu5smml0{d0el

2. fi Hoto,oa fia{on d'nluuvrti r rr.'od,u',ridtr-',

{omdnle lcon doqi{rwrrirfi orr:JduugrJtrJ

uayrdsndnHnclil&il #rflowY'r{ou dnrfu

3. firuqrixru

- Next = hj&nrhdolil
- Back - nfruhjftnrirriouur?r

- Main : hl8srarirm4rf;n

- Table= rflorerhsirsnrr{crfifi

? 1 Stafisfies Prneecs F-rrnlanetinn

@
@@
@
@

Topic
List

l. fi not*ord :ctfiuuiimrsadfi s fu dolfrrurd
! O A J3
s0 gudgr{ nl0nulucro{ l,uuu dl

z. fi Hotrvord ria{sr.rfin1uuv,ii r n'o6ilrr,idrt

domf,nlo I"on do1ifirtlrrlrfiovrildougrllrl

rua s rudo n 6n fi o c lil &u drr o.: ri:{su 6'nrfu

3. firuqrirtru

- Next: lrjftilrirsiold

- Back:ndul:J&urhriourarir

- Main = t:Jftnr]rrrurdudn

- Table= rilqil#rgir{or1{6r6n'
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4. Chapter 2 (DafaPresentation) Exolanation

Picture

Back I Next

l. fltrrluunirdorndz(nr::eu:aurnsdrreuo

{orya)

2. firuqrirlru

- Next = 'lrJfrsrnrireiolrj

- Back = nfiu'trjfrsvrrhriourrlr

4.1 Statistics Data , Exnlanation

Back Next

Main El(€rcise.

Information

Topic
List

- ao a o I aar. ufnurSmulno?RUtouanl{don

z. fi Honoora firfloufinluurad z nr"sd,r,rddrf.

{oudnlo tcoo do{{rwfirfi rvrilduugr.l}l

ruasuJo nfi n fi n s'lrj &il flm o s?ia fiou dndu

3. finrqr{ruu

- Next ='lrjf,sfifircio'lil

- Back = ndu'lrjftrrhrioullr?r

- Main = hjfrsurhnrqr,rfin

- Exercise : hjfrrur?ruuuflnrin

4.2 DataSource F.xnlanafion

Back Next

Main Exercise.

Information

Topic
List

- ao I - r I gl. runlut:u'lutnmnurfla{lytu110{to{a

z. fi Hotr*,ord tiafiolrdnluund z rutof,r'ddri,

{oua'nln tcon fi a{ffrrtnlrfi ourdduugrl'trl

uacrdsn6nfi os l:J ft rarlrr o uTaflou dnrfu

3. firruqrirru

- Next:'l:J&rrirciohl

- Back = nf,i'hjffsnrirrioumrir

- Main: 'hlftrrhruqrdn

- Exercise = 'lrj&urhuuuflnrin
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4.3 DataCollection Exolanation

Back Next

Main Exercise.

Information

Topic
List

l. iir{ru::ururfioafiuunrirdulflo{do{a

z. fi Hotroord fl-?{oudnluuyrd z ru"odurddrfa

{oudnlo rcon do{drrurhfiorrildougrlhl
dadhrugoct-J

uaBuJofl ann0c tuu{fi il1r0{tli?1i01{dnilu

3. fiuqrfirnu

- Next = lrj&urhciol:J

- Back = nf,u'lrlf,qilrlrriourarh

- Main ='trj&nrhruHud'n

- Exercise = 'lrjfturhuuuflnrio

4.4 D ata Presentation (Arti c I e) Exolanation

Back Next

Main Exercise.

lnformation

Topic
List

ao d -l. ijdru::ururfiu?frunrdtrduo{oqa

2. ii Honoord ria{ondnlu un{iizdedrur,idrfa

{ondnlo t"on do{{rwrirfi rrrilduugr.l'trl

rua cnrco n 6n fi ns'[rJ frq u rirt o s ria flon dnrfu

3. firuqrfirsru

- Next = 'hlfrqrarhcis'hj

- Back = ndunhj&nrhriourar?r

- Main ='lrjftnrhruHufin
- Exercise = 'lrjfriurllruuflnfn

4.5 Data Presentati on (Tabl e) Exolanation

Back Next

Main Exercise.

Information

Topic
List

l. firflru::ururfi orriunr:rirrauofrorynuuunr:rl
aaCqo

ua8lJ Hotword .lruonffi 1ll lrlonaiR0gtrtlo{d',?

odrrnr:rssfiarfu

z. fi notword rtr{orfrnluund z urtodrrrddr{,

{ondnlo Icon do{drsur?rfi orrilduuplhl

uncdon6nfi r c'lil &?rdrilo.rria{or f,nrfu

3. iiur4rlrmu

- Next - 'hj&ilrhds'lil

- Back = nf,ulrjdlnrhriourrir

- Main ='hjftnrhmdudn

- Exercise:hj&mriruuuflnr-oCopyright by Mahidol UniversityCopyright by Mahidol University
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4 -6 D ata Presentati on (Granh ) Exnlanation

Back Next

Main Exercise.

How to use graphs

lnformation

I ,,-", I

lPi.#l
I ,"-" ITopic

List

l.
ao d -iidru:r urutfi o?frunltdTduo{oryauuuunu

qfi donfindtrilil:snouocrrde{nrrwmtnqi

du uavfi r]unr:tfiuoruqu'1#ru urufiu {oqa 
.

fi Hotword r{a{ou dnlu uvrli z,u^orf*l,id#,

{omfrnlo lcon do{{rrradrfi tvrilduugrlh.l

uacds ndn6 ocld &il drsr s.rn'a flom frnrfu

flruqrlrtru

- Next = trjftrafirciolil

- Back = nfruhjftufirrioumrh

- Main ='trjUqurlrruHnfin

- Exercise = hjfittrrhuuuflnr{o

5 Clranfer ? lTle-sorinfiwe Stafis+ics\ Exolanation

Picture

Back I Next

a r "d dl. fig:luuvrirfioilnfi 3 (adn^ut:orur)

2. fiuqr{rtru

- Next = 'lrjftnrhcio'hJ

- Back = nd'utrjdsurhriouurh

5.1 Freouencv Table F.rnlanation

Back Next

Main Exercise.

Topic
List

Information

tr
l. iittotrrord rat t rdon6n0sl[.to{nr:dg1$o1

,r{u0Rrr0{n?'rudqiud l uasmtdugiotjtfl
0u

na'nouarutis o fru

z fi Hotwordr{rflondnluuvrd I do6fir,rddrf,a

ffoudnlo lcoo do{{runrirfi tunJduugrJlrl

ruacuJdo o fi n f, o g hJ fisn fl I t o srTa{om dnrfu

3. finrqrfirtru

- Next = hl&nrhsiotil

- Back = nfiutrjftrfirriouurir

- Main: hJftnrfinrqmdn

- Exercise : hjftnrhuuufNn#o
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-L2 Histoerun.PolvsonFreouencv Cunre Exolanation

Back Next

Main Exercise.

Picture

Topic
List

l. ifurlnnurarrr6alsrun;t,lufinouuaurdu

I& naud rucs lfinr rd# r{r#udo s uarx r{ r
a . - t!

onillul,o{nlfl?'lvtuu

2. fi Hotrnord fia{oudnluuvrd : duqtulddt

{otrfinlo tcon iioqiflrrrrirfi ouulf, uugrlhJ

ua ynrdo o fi n fi o c'ld ft il d1 I o.r #a{om dnrfu

3. firrurgrfiruu

- Next: hlftilfirciohj
- Back : ndu'hlf,surirriouurir

- Main - hl&rrirruqrfin

- Exercise='l:Jfl.rr,rrhuruflnrf,o

5.3 Freouencv Dishibution F.rnlanafion

Back Next

Maio Exercise.

Topic
List

Information

l. figrJor:rnr:rsnn?1il6 r$0l#rurdiidciau

il: gnou t ot n r: rs r s ueo { d ror^rr u

z. fi nonrord fia{om a'nluuyrli : do Ai*'rrilirl',

{olrdnln lcon fi ogl{rsurlrfi ovnldoutrrltrl

r m c do n a'n fi o s'[rJ fis r rir n a.r #a{ou dnrfu

3. firruqdruu

- Next: ldf,sudldolil

- Back = ndu'l:Jf,smrirriouurir

- Main: lrJftmfirnn4rfin

- Exercise = hlftrarhuuuflnfi"s

5.4 Mean F,xnlanation

Back Next

Main E:rercise.

Topic
List

Infonnation

do d e r ai n u .I. UnrJrru'lulnu?nunl[Bau[rasuiln?0ul{

z. ii Hon*,ord r{a{ordnluuv'd Ldud*ldiiri.

{oudnlo l"oo fi oqi{rsur.1rfi ourJduugrJ't:l
d a d h ro I o 9, - !

uasuJonann0s tlju{?ru'lto{1{?qioilaRuu

3. firruqrirsru

- Next : lrj8.rilrirciolil

- Back : nfru'hjftnfirriounrir

- Main :'hl&.rurfiruqudn

- Exercise = lrjf,silfllrulflnrioCopyright by Mahidol UniversityCopyright by Mahidol University
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,unrai

5.5 Mode Exolanation

Back Next

Main Exercise.

lnformation

Topic
List

do d ol. fidnn:orofiuafiugrufiuruuariludaorirr

2. fi uotrnord tienonfinluuvrd LduEfirr,i'd*",

{otrdntn tcon do{{rslrfirfiourdduuplhl

uasdo n fi n fi oc lil &n drr o ui'r flou dnrfu

3. firuqr{ruu

- Next = 'trj&ilrircistil

- Back = ndul:Jfrqrarhriouur]r

- Main ='lrJ&mrhm{udn

- Exercise = 'lrjfrtnrlruuuflnrio

5 6 Median F.rnlanation

Back Next

Main E:rercise.

Topic
List

Information

l. fi r{ru::orurduafiurirugruunv{ludaorit

z. fi notwora tie{orf;nluuvrd r *'od*lddt{,

{oudntn t*o do{{rtrrfrfinvrildmrpJhl

uaruao n a'nfi o r trj ft n rh t s wTa{ou dnriu

t. firrurtrrirtru

- Next = lrjfrqilrhcio'hl

- Back = ndu'ltlftnrlrrisurarh

- Main: hl&rrhnrqufin

- Exersise : I:Jf,sufirrruuflnrio

5.7 Ouartile F.xnlanation

Back Nent

Main Exercise.

Subtopic I

Subtopic 2

Information

E
Topic
List

r. f;iriru::urorduafiunaolvrduortlun-r{odou

z. fi Hotrvord fia{onfinluuvrd s doffiurdd#e

{oufrnln I"o, fi o{{ru,rrh6ourilduug:Jtrl

uasrdoodnfi os'[rJfisufirtoufa{ornfinrfu

3. fiugrtrnu

- Next = trjfturirciotil

- Back = nduhjfturirriourrh

- Main = hJ&nrhuqndn

- Exercise: hjfrqnrhuuufNnrio

44565
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L8 Decile Exolanation

Back Next

Main Exercise.

Topic
List

Subtopic I

Subtopic 2

Information

@
l. fi r{ru::ururfi o:fiurn'lrydua;rlur{arlotiou

2. fi uonrord rie{ondntuuvrii I rdoii,rrddfi,

{oudnln Icon do{{rlrrrfi 6oanlduugrlhl

ua c do oa'nfi o s lrj fr.ru rlr r o s#r flou dndu

3. iiruqr4rrru

- Next - hj&tnrfidolil

- Back = ndu'lrJfriur?rrisuurlr

- Main - lil&mrlrruqudn

- Exercise : I:Jfr.rrrlruuuflnrier

5.9 Percentile Exnlanation

Back Next

Main Exercise.

Subtopic I

Subtopic 2

Information

@
Topic
List

l. fi riru::orordoafi'uuJofrqurilvrduavrluria{o

tiou

2. fi ttotword rTr{om i'n lu uyr d l utoifirlrftin-,

{sudnlo lcon do{{rwrhf, ovrilduugrJhl
dadurogoct-l

uagruonanR0s tilu{rfi 111110{fi ?li0ilanuu

3. iiruqrlrrru

- Next :'hjUsudrgio'l:J

- Back = ndu'lrjf,irar?rriouurir

- Main ='lrjfrqurhruundn

- Exercise:'lrjftmrhuulfXnrio

5 1O Measrrres of Disnercion Exnlanation

Back Next

Main Exercise.

Topic
List

tr@rr
l. ii notrrord fa{odourudoofinouuantqn:

2. iinot*oro fiedoudnluuvrd t dod,r',ddrf,

{oudnln t*o do{{rwrr?r6oarilduug:lbl

rua sruto n 6n fi o s'lrj fiq n rir t o s u-e {ou a'nrfu

3. finrqrirrru

- Next ='lrjftrarhcio'l:J

- Back = ndu'lrjf,ir.rr?rriounr?r

- Main ='hl&rrhurHrndn

- Exercise = 'lrjfrsil#ntulflnrio
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5.11 Skevmess F.xnlanation

Back Next

Main Exercise. Information

I ,i"r,* t 1

t ,t'*' rl
f-t'*'3 I

Topic
List

do C - g A a d rl. unrursmurnu?RUo?lurll BrooanriEil0c

uansgrltvlqidu uacfi Hotword n'ufi 'l

durJ:c8mfi'a?TJlfi 3 ffi rdooa'n os udosqn:

2. iiHotworo #:dsmdnluund I rdsfiurddri'e

dondnln lcoo do{{rrrfirfi ounJdmrtrr.lhl

rua g do n 6n fi o g'lil ft n #m o uia {ou finrfu

3. firuqrirsru

- Nort: 'hjf,sufireiolrJ

- Back = nfiu'lrj&r,rfirrisurnfir

- Main='lrjfturirruqma'n

- Exercise = hj8trnrhrtuuflnrin

5 12 Kurfosis Exnlanation

Back Next

Main Exercise.

Topic
List

lnformation

t. firirurrorurfiuafiunarrleis

z. ii Hotword riaflor.rfintuuod lduni*rddti,

{omdnlo tcoo doqi{xudrfi ovrilduugrJlrl

uasnrdo o6nfi o s'[rJ firrn rh t o {ra-a flo?r dndu

3. firugrfiruu

- Next = trjf,silrlrciotil

- Back = nfiulrjf,s?arlrriouurh

- Main = lrjftr,rrhrurdudn

- Exercise = 'lrjfturhrtuuflnrfln

6 Chenter 4 t'Prnhahilitv\ Exolanation

Picture

Back I Next

r. figrluuurirdouvrd+(oarurirocrflu)

z. fim6riruu

- Next = 'trj&ufirsio'lrj

- Back = ndulrjftmrhriour,rr?r
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6-l Introduction F.xnlanation

Back Next

Main Exercise. Information

Topic
List

l. fidrur:orunarufiiuduro.rn?lutit0srflu
att

uauuqun?ou1{

2. ii Hotword ?r-?{onfinluurnd a rdstigrdiirfa

{oudnlo l"on do{{rsnrhfi runJdtrugrJhJ

---..---d--s d h rs I o c, - iuac$onann0c tilu{ilil1fl o{li?toila'ngu

3. iiruqrirmu

- Next: lrj&urirciohj

- Back = nf,u1:Jfrir.rfirriourrir

- Main = l:Jftrarlrrrurdna'n

- Exercise = 'trjfrsmrhuuuftrnr{o

6-2 Prooerties Explanation

Back Next

Main Exercise.

lnformation

Topic
List

l. iir{ru::urorduaf,uqararuffirornarurirocrflu

z. fi Hotrord r{a{otfrnluuvrd + rdoB,r,r,idrfa

{snd'nlo rcon do{{rrurlrfi ornlduugrllrl

uasrdo n dn fi os hJ Usn dr l s qrie{ou f,nrfu

3. firuqrirrru

- Next = 1:J&rarlrcio'til

- Back = ndu'lrjfrirarirriouur1r

- Main ='lrjf,sfidrrilqildn

- E:rercise = 'hjf,iurhtruuflnrf,o

5.3 Rules of Countins F.xnlanation

Back Next

Main Exercise.

Information

Topic
List

a6 I -l. iidru:rururfiuafiumir'nnr:fu

z. ii Hot'n oro fr{or.rdnluuvrd + *"uii,rlddri.

{ordnln lroo do{drrurirfi ovrilduugrJhJ

uas ds na'n fi n c'lil ft fl fii I o.rrfa dsr finrfu

3. firuqilrmu

- Next: hj&urirdolil

- Back:na'u'lrjftur]rriounrir

- Main ='hJftrrhrurdua'n

- Exercise = 'lrj&urhuuuflnriEr
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5.4 Pernrutation Exolanation

Back Next

Main E:rercise.

Information

Topic
List

- 4o dl. iir{ru:rururfi oaf,unr:6'oi{rdu uaurJudrotirr

z. fi sotwora fia{oudnluuvrd a doti,r,rdd*',

flomdnln tcon doqi{rsurirfi ovnlduugrlhl

ua surao n fi nfi r s hJ frq il #1 cr o lr{a{ora finrfu

3. firuqrfiruu

- Next = hjfrsil#reiohj

- Back = ndutrj&rfirriour,rfir

- Main = lrj&urlrnruudn

- Exercise = lrJ&nrlruuuflnrflo

5-5 Comhination F.rnlanation

Back Next

Main Exercise.

Information

Topic
List

- <o ai s o ! rl o al. unlussrnumu?RUn.l50oilu uoBuugt?ou1{t

2. fi not'*ord fiafloufrnluuvrd + rdoqilnddrf;'.

floudnln rcon doqi{r.rrrhfi ovrildougrllrl
Cadbreileet-3

uacHonann0u tlju{t14lJ1$o{r4?{,oilanuu

3. firruqrfirrru

- Next : hjfrsrarireislrj

- Back = nfiul:Jf,turhriounrh

- Main:'hl&urlruqndn

- Exersise:1:Jfr{fl#uuuflnrTo

6.6 Comoutins Probabilitv F.xnlanafion

Back Next

Mair Exercise. lnformation

Topic
List

l. fidruc:urunrrrhuaornarurirocffiuuas{u

daotirr

2. fi notrrord tia{oradnluuvrd + doii,urddrf,

{oudnlo tcon fi oqi{rrrrr?rfi ovr:Jduug:llrl

uasulo n a'n fi os hJ ft ra rir t o {fa{0il dndu

3. firruqdrrru

- Next: lrj&flrhciohl

- Back = nd'u'lrjfrtrafirrieunrir

- Main = lrjfr.rrarhrruHmfin

- Exercise : 'lrJ&urhuuuflnfi-er
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6.7 Probability Rules E:rolanation

Back Next

Main Exercise.

Information

Topic
List

l. fidtr::srorduariunqnarurirorrflu rudoofinfi

nqueiav doovudo{d?odl{ {uoo6rf,

2. fi notrx,ora f:{orfrnluuvrd + rdofirrddu-a

{oudnlo tcoo do{{rrurlrfi ovnJduutrrJl:l
.-..-d-sdurorueo-S
uagHonaRn0s tuu{tlttl110{t?i?tioila'nlIil

3. firuqriruu

- Next = 'lrjftnrlreio'l:J

- Back = ndunlrjfrrr.rrhriouurh

- Main ='trlf,qildluufifin
- Brercise = 'trJftrar?ruuufln#o

6.8 Conditional Probahilitv Exolanation

Back Next

Main Enercise.

Information

Topic
List

- ao .i - . d 4iL iiriru: : ururfi uafiuoarruri rn sriluuuu iir.l-ou 1n
drr o

uasilqun?oul{

2. ii notrord ria{ouf,nluurnii a rr"oqi*l,id#,

{ondnlo tcoo doqi{rc.rrft fi ornldmrgrJhl
daduloleg-i

ltas$0fl afl n0g tlJu{t14l.t'llJ0.tl,t?toil aRilu

3. frruqrirnu

- Ner$ = 'lrj&r.rrlrcio'lil

- Back = nfiul:Jftmrirriour.rrh

- Main : trJfrrnrirurqudn

- Exercise : lilfturhuuuflnrio

7- Chanter 5 fProhahilifv nisfrihrrtinn\ F.rnlanafion

Picture

Back I Next

l. fiErJuuvrirdoumfi s(nr:umunrn?1uri10u

rfiu>

z. firuqrirnu

- No<t: trjftnrireiolil

- Back : nfiu'l:Jf,surlrrisumrir
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7.1 Exoectation E:rplanation

Back Next

Main Exercise.

Topic
List

@

ii ttotword fia{odoo uioofinosuaouru
€ e 9 . J o, -autounto{tl,t?tot ouuu uacilqud?otil{

ii ttotword r{:domdnluuvrd s urcoifilrddrir

{sndnlo rcon do{{'nnrirfi nvnJduutrrJl:J

uac$cso 6nfi w'l:J f,s?rdl { o.r tTa{ou dnrfu

finrqrfir.rru

- Next = 'trjfrsilr?rcio'1il

- Back : nf,u'lrjfturhriourartr

- Main='hlfrqlrrhrurdlrfin

- Exercise : 'hj&urhuuuflnr{o

- Table = rfloflr?rcir{nrtdifi

7.2 Binomial Distrihrrtion F,xnlanation

Back Next

Main Exercise.

Topic
List

l. fi Honrord tTt{odou tfisnfinosreaq:ru
a o 9 r J or, - r

astouol,o{tl,t?fl ououuu lla gilquo?oul{

2. fi Hotrrordtirfloufinluuvrd s dut rdd*'.

{oudnlo lcon doqjflrsr.rfirfi ourilduutrrl'hl

uacdo n 6nfi o s'hj &u fi r r o srie {or.r fi#u
i. f;iruqrirrru

- Next = hjf,'rflrlrciohj

- Back:nfiul:J&urirrioumrh

- Main ='lil&ur1rurunfin

- Exercise = '[rjfr{fid1uuuflnrin

- Tabte = rilerurheir{nffiNclfin'
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7.3 Poisson Distrihrtion Explanation

Back Next

Main Exercise.

@
Topic
List

l. fi Hotrord f:{otiou rdsofinosuan{:ru
6 o 9 r I or, -aurouFtl,o{t4?ttou0uuu uauriqu6?0tilrt

2. fi notrrord tir{ou a'nluuvrd s dorfirlriitrf.

{olrfinlo lcon do{{rsur?rfi ounJduutrr.ll:l
dedhrelueyoi

uagruonanR0s nJu{r4U1fl o{rlf ?ti01{dnlIu

3. firuqrirtru

- Next = l:Jftnrirciolil

- Back : ndul:Jftrar?rrioulrfir

- Main = lrJfrsufirrurtrr.rdn

- Exercise = 'l:Jftr,rfiruuuflnr{o

- Tabte = lflnrarhcir{tst'trffiIficl

7 4 Normel f)isfrihrfinn F.xnlanation

Back Next

Main Exercise.

@
Topic
List

fi Hot*,ord t?a{oriou rdoodnosueorrru
A @ I I J or, - .

aErouofl o{fi ?fl ououuu ttauuuugt?ou1{r

fi Hotryord r{a{oufrnluilnfi s r{ioqfiurddt'a

{oudnlo l"oo fi o{{rwdrfi ovnJduupll:I

ua cdo nfi n fi n s'lil &il d1 r o q#a{olr f,nrfu

firugrlrmu

- Next : trJsturheiohj

- Back: nduhj&urlrriouurlr

- Main = l:Jfrsmrhundtrfin

- Exercise = 'lrjf,rufiruuuflnrin

- Table = rflnradrcir{nl:r{dfia
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7.5 Chi-Souare Distrihrrtion F.rnlanafion

Back Next

Main Exercise-

Topic
List

l. fi non ord ria{odou mdsna'nouueos:ru
d o 9 . J o, - r

asloonro{?t?lo0ouuu uncrlqu9i?0ul{

2. fi uotwoa fia{oudnluuvrd s durfir,r,idrf,

{oudnln rcoo do{{rwrirfi rvrilduutrr.l'trt

uasurdona'n fi o c tJ f,qil fir ror u-adou dnrfu

3. firrur6rirrru

- Next = 'trJf,.rilrlrciehj

- Back = nfiu'trjfrrurirriouur,?r

- Main = lrj&rrlrur{udn

- Exercise - 'lrjfr.rufiruuuflnrflo

- Table = rfloufirs{r{n1t}ld6o'

7 6 t Distrihrrfinn F.xnlanation

Back Next

Main Exercise.

Topic
List

l. fi gotnord riaflodoo u.l"onintgucoq:tu
a e g , J or, - .

agtouolro{r14?lrou0uulr uasilu!n?o01{

z. ii Honrord ria{or,rdnluuvrd s dsfilrtidrfi'a

{orafinlo t"o, do{{rwrhfi trnldoulrlt:l

uasprdo n 6nfi o s'[rJ fisu firro uia {om 6nriu

3. firurtrfirsru

- Next: lrj&urireiolrj

- Back = nf,u'hlfrsnrirriouurh

- Main = l:lfturhruqtrfin

- Exersise: lrjfturlruuuflnrio

- Table = rilnnrlrcir{tnr1{d6o'
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7.7 F Dishihrrtion Exolanation

Back Next

Main Exercise-

Topic
List

@

l. fi Hom,ord r{rdotiou rdonfinosueo.r:ru
A u g . 3 o., -aslouolJo{il?1,ououuu Irasilqu6?oul{r

2. [i Hotrn ord #:flora a'n luu vr d s rdsiirr rdfiu-a

{oudnln tcon do${rwtrlrfi ourJdougrJl:I
Codhreg,est-i

ua3$J0naRn03 tltu{l.tu'1fl o{14?{014dnilil

3. f;iruqr{rrru

- Next : lrjfrstrrireio'hJ

- Back = nfiut:JUrnrirrisunrir

- Main = t:J&rtrhruHrf,n

- Exercise : trjftmrJruuuflnr.r-n

- Table = rilo?rrlrcir{n'nl.rdCI'el'

8- Chanter 6 (Samnlino l)istrihrfion\ F.vnlenefion

Picture

Back I Next

l. fitrrJuuvrirdouflfi 6(nr:uonuorflrr{#unrr

{ufraotirr)

z. firuqdruu

- Next - lrj&urhciolil

- Back:nfru'lrjf,qufirriouurir

R I Tntrndrrntinn F,vnlanetion

Back Next

Main Exercise.

Information
@

Topic
List

4o A e o o lt rl. ilnlut'CIlulnu?Runlfllr1r9rl{ 1 lro{u:smn:

uasd?odN

2. ii notwora tTaflomf,nlu:rvrd e rdoafi,rrddria

{oufinln t*, do{{rwrhfi ounJduugrlhl

uac do n f, n fi o s'hJ ft r rh t o qria fiou dnrfu

3. firuqfirtru

- Next ='trj8silrhciotil

- Back:ndttrj&trfirriourarir

- Main = trJf,sildrrilUildn

- Exercise: l:Jfturiruuuflnrin

- Table = rilourireir{nrl{d6fi
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8.2 Twes of Samolins Explanation

Back Nerd

Ivlain Exercise.

Topic
List

Information
@

- ao .i s I al. un1lJtt0l0mu?Ruu'srRltflo{nllrtion6?0ril{

2. fi Hotrord ria{ouf,nluuvrd o,r,^utfirrddri.

{olrfinln tcon do{{rwrhfi orrilduugrltl
dqdnlogoq-!

uasNonann0E tlJu{fi u'110{til?fl a?tiinilil

3. firugrlrmu

- Next: lrjffsilfllgiolil

- Back : ndu'lrjfrcr.tr?rriouufir

- Main = lrjftnrhnruufin

- Exercise : 'lrJf,.rnfiruuuiNnrio

- Table = rilor.rrircir{nrNrrfifi

8.3 MeanDishibution F.xnlanation

Back Next

Main Exercise,

Information@
Topic
List

do A - r d c rl. UR11J5:CI'lUtRU?RUn1'uonU0{nlrqAUn?OU1{

dtl o t
uasuqufl?0u1'lr

2. ii nonroro #afioradnluuvrd o dud*l,idrf,

{oufinlo lcoo do{{ru,rrir6ounJduutrrllrJ

ruasdo n fi nfi n c lil &u #ril o wia{sn a'nrfu

3. firuqrfirsru

- Next = lrjff.rrrhciohj

- Back = nfiulrjfturirriouurh

- Main = ltjfturhruHufi'n

- Exercise - hJfrsurhuuu?Nntin

- Tabte = rilnilrhsir{nffit{fl6n'
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8.4 The Samole Mean Dishibution Exolanation

Back Next

Main Exercise.
Case

@
Topic
List

l. ao C - r d o
ilR'llrr: ururno?nu nlElr0 nl[$lnlsaiu6?001{

uocil hohilord to{Rr6iRtuinttn{ruudl{ 1
idadoJ.il{t!ooan0cudn{'1uacto0n uasRanlitl0

6
auto000sufln{n?ou't{t

fi Hot *ord riafion dnluilfl d 6,rtud*l#ri.
{oudnln Icoo do{{rwrfirfi tadduugrltl

ruas Hdo na'n fi o c'lrj U{il firt olri'l{or dnrfu

iSruqr4rsru

- Next - ltl&rafirciolil

- Back = nf,u'hJ&rrlrriouurir

- Main ='lrjf,smfirur$ldn

- Exercise : tjftmrltruuflrm"n

- Tabte = riloufircir{nmtdfifi

3.

R 5 xl - x2 Distrihrrtion Exolanation

Back Next

Mqin Exercisa
Case

@
Topic
List

Detial

l. 6o d - . i d .
uftlurtolutnu?RUn.lltttnut{nanl{lRlsa0n?

othmomiuuasii hotword to{nrdiRmrm
riCa

sr0{r[1tuei1{ 1 fi.rrijsnnnocllda{tluacldun

ii notword riafiord'nluund o rdo;fiirddriz

{sudnlo t"on do{{rwrlrfi wnldoupllrJ

ua sds n fi nfi w'Iil 6ru fir I o trie{otr dnrfu

fiuqrhsru

- Next - bJ&nrhciohl

- Back: nfru'lrjf,surlrriounrh

- Main : lrJfrsmr1rruqmf,n

- Exercise : 'lrj&nriruuuflnfio

- Table = tilonrircirtfli:rsefiG

3.

Copyright by Mahidol UniversityCopyright by Mahidol University



Fac.of Grad.Studies, Mahidol Univ. M. Sc. (Tech.of inform. sys,rn anag.y7 5

8.6 The Samole Proootion Dishihution Exolanation

Back Next

Main Exercise.

Information

Topic
List

- 49 .i q t q r ul. unn Siflurnu?niln.l5ltonu0{to1alof,?ud?
I alt o I

oul{ uacil:lun?ou1{

2. fi Hotoord rflz{oudnluumd 6 doii,urridrf,'t

{oradnln tcon do{{r.rur?rfi ovulduugrltl
CadhtogonteJ

uauuonnnR0s tur,{u1l't10{14?'iioildnilu

3. fiuqrlrtru

- Next = 'hjf,rrarheio'lil

- Back = ndu'hjsqrrhrioumfir

- Main ='hjftmrhruHufin

- Exercise - hjflsnrhuuufXnrin

- Table : rilovrrircir{flr:r{d66

8-7 nl - n2 Disfrihrfion F.xnlanation

Back Next

Main Exercise.

Topic
List

Information

Ao A - t t o rl. t fi'tu5tulurnCI?RUR1tu0n[[0{P{anNRlf,o3t?u
d I dit o I

n?ou1{ uaeilqun?oul{r

2. fi uotword tia{oufrnlulvrd e uto;i,urddrf,

{onfrntn tcon do${rsrarhfi naddmrgrllrl

rua sdo oa'nfi os'[rl f,su #rt o sria{sr,r dnrfu

3. fruqr{ruu

- Next = 'trj&r,rrlrciolil

- Back = ndutrjftnrirrioutrrir

- Main = trj&urhrurdufin

- Exercise: hjf,.rmfiruuufln#o

- Table = rflotrrhcir{flr:r{d6o'
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8.8 The Samole Variance f)isfrihrfion Exolanation

Back Next

Main Exercise.

Information
@

Topic
List

- 60 d ot. ildru::sru6u?frunru0Rurtrirurj:rJ:rudr

stirr

2. fi Hotrrord fia{or,r6'nluuvrd e rdodrurddrrya

{ouf,nln tcon doqi{rtudrfi ouuJduugrJhl

ua cdia o fi nfi oc'[rJ f,su dril o.rri.l {om dnrfu

3. iiruqrixru

- Next = hjfr.rufirciol:J

- Back = nd'uhjfrinrhriounrir

- Main = 'trj&urhrurdndn

- Exercise = 'hjftu#ruuuflnrin

- Table = rfloilrircir{n'Hl{d6n'

9. Chaoter 7 (Estimation) Exolanation

Picture

Back I Next

t. figrtruvrirdouvrfi z (nrrJ:suorrir)

2. firuqrirrru

- Next = lrj&nrlreio'trj

- Back = ndu'hjfriurirriouurit

I I F.stirnafinn Methnd Exnlanation

Back Next

Main E:rercise.

Information

Topic
List

ao d - aa r rl. iln1ut5ulumu?niln'lt?!R1tlJ:sulun1

2. fi Hotword tir{ou frnluuvrd z,rtu d,ul,itiri"

{ondnto I"on fi o{{rwrrhf, orrilduutrrlhJ

unsrdo nindr c'[rJ Sqildrri o wTa {or.r dnrfu

3. fiuqrfirrru

- Next = hjftflrhciolil

- Back:ndu'l:Jf,.rnrfiriour,rrir

- Main = hjfrrlrrhrurdzrfin

- Exercise = 'lrJftufiruuufln#o

- Table : rflnlrrircir{n1r1{ar6n'
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9.2 Estimationll Explanation

Back Next

Main Exersise, Information

@
Case

Topic
List

l. ao d @ I r d
un1lJtt ulurRU?niln1lrJrsu'l0tfilrqduil5sm

n: ii hotword n:6icirl 1 nrdon6nrrudo{r10
A 4d e a

astoua uaslqunxo0'l{

fi nonrord ria{ora dn luu nd z,utofl r, rridrir

fisrdnlo tcon do{{rwrrhfi ovrildougrlhl

ua s urdo nfi n fi r c l:J frqudr I e wia{ora dnrfu

firu14rirlru

- Nexr = hJf,sudreio'lil

- Back = ndu'trjffsurhrioutrrft

- Main = 
nlrjf,smr?rrtrdraa'n

- Exercise = 'trjftufiruuu?trnrin

- Table = rilnurlreir{nr:1{d66

9.3 EstimationFt - Pz Explanation

Back Next

Main E:rqcise. Information

Case

Topic
List

ao d o n r i
un1lj:5t 1UtRU?nilfl 't5Ut gillBtHAn1{ln'trqnu

iltcrnn: z nriu fi honrord ntficirr l ruioofin

0cudn{r10as16un uasaind:ruasr6unrs

uda{d?odN

fi uot'uord tiafioudnluunii z tduiilur#t-a

{emdnlo Icon do{{rtmrhfi ovnlduutrrllrl

uasrdo n 6n fi o c'lil ft il dr I o trie {o ra fin rfu

firuqr4rtru

- Nort = 'hj&ilr?rciotil

- Back:ndul:J&urirrioutrrh

- Main = lrJ&rarhrur{udn

- Exercise: lrjftmrirrtuuflnrio

- Table = rflofirhcir{nr:l{dfiA

l.
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9-4 Estimation P Exolanation

Back Next

Main Exercise.

lnformation@
Topic
List

ao d -l. iidru::ururfiuanunr:il:curarrirdndau

rJ:sfi nr uavfi dlldaotits

z. fi Hot*oro r{:dsudnluuvrd z rdoifirurddria

{ondnln rcon doqi{rsurirfi ounJduugrJhJ

rua c do n 6n fi o v l:J 8s n fi r t o ru-a{om finrfu

3. fiurqrirmu

: Next - hjftfifircioltj

- Back = nf,u'lrJ&mrhriounrtr

- Main = hj6snrhnruufin

- Exercise: hjf,.rlrrhuuuflnrin

- Tabte : rilaufircir{nr1{d66

9.5 EstimationPt -Pz F-xnlenatinn

Back Next

Main Exeroise.

Information

Topic
List

ft r{ru::urorfi uafiunr:il:curfl Haeirrrirdo

dauil:smn: z nril uavfirludaorirs

f;i Hot*ord ria{on f,nluuvrd z,utotiu,rddri'r

{oradnlo t"oo do{{rurfirfi ounldougrJhl
dadhrslegt-i

uag$0naRn0g [uu{t14u'11,0{14?tofi anuu

f;inrqrfirsru

- Next = trj&urirsio'lrj

- Back = nduhjftnrfiriouurlr

- Main ='lrl&rarhnrrdrafin

- Exercise = 'lrjfturhuruflnr{o

- Table : rfloilrircir{nrl{dfifi

l.
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9.5 Estimafion on Explanation

Back Next

Main Exercise. Information

Case

@
Topic
List

do A ol. iirirutrururfiuaf,unr:ilrcursuiu:Jrilrru

drcrmr uavfirludaodt

2. fi Hon ora#a{ornfrnluuvrii z rr'ud,r,rddn-.

fioudnln tcon doqi{rwrfirfi ourildoutrrl'trl

uacrudo n fi n fi o s'lil ft n d1 r o uia fisu dnrfu

3. firuqrfirmu

- Next ='lrj&flrircio'1il

- Back = ndu'lrj&urhriouufir

- Main = hjftmrftunJnf,n

- Exercise = 'lrj&uriruuuflnrie

- Table = rflour?reir{fl'ENd66

1O Chanter R fflrrrrrfheqis Tectino\ F.rnlanation

Picture

Back I Next

l. figrluuvrirdouvrd e(Rrtmodorrdrudgrul

2. finrqfrrmu

- Next: tjftnfirciolil
- Back = nfiut:J&nrirrisulrrlr

l0-1 Tvnes of f{vnothesis F.xnlanation

Back Next

Main Exercise.

Information@
Topic
List

do d o - - 6rl. iidru::orurfi uaf,urfintorcruun'nru uarfirlr

d:otit

2. fi Honoora fa{onfinluuvrd s rdoff,unddrt'a

{ou finlo t"on do${rutrhfi ovr:Jdtrugrlhl

ua cdo nfi n fi o c'lil &n rhr o triadsu dnrfu

3. firuqrttru

- Next : 'lrjd.t?rtlreiohj

- Back = nfiu'lrjftmrhriounrlr

- Main ='lrjf,sudrnlHildn

- Exercise = lrjffsur.lruuuflnrio

- Table : rflnilrircir{nliNcI6n'
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10.2 Error in Hvoothesis Testino Exolanation

Back Next

Main Exercise.

@ lnformation

Topic
List

l.
ao A -iiliru : : or urfi oefiu na rt nr'nlr a'lo lu n ffi m o do lJ

dililn'g.lu

fi Honoord rf,a{ora finluuvrd s,rtuii,ulddri.

{oua'nlo lcon do{firotdrfi ouilduug:lhl

rua srdo na'nfi t c hJ &fi drfl otrie {olr dnrfu

iiruqrtrnu

- Nexr = 'hj6c?rfllgiohj

- Back = nf,utj&nr?rriouurh

- Main - 'lrlfr.rlrrhruqua'n

- Exercise = lrj&nrhuuuflnrin

- Table = riloflrlrcir{olltddcl'

10-3 Tvnes of Hrmothesis Testino Exnlanafion

Back Next

Main Exercise.

Information
@

Topic
List

a6 I -L iidrurrururfi0afiuil:smmro{nrmodol,

duiln'g'nr

2. fi notwoafa{omdnluuvrti s doqi,urridrfe

{oudnln lcon doqj{rtmrlrfi ovnldoul:l'trl
dadursgleguJ

uas$ofl ann0 g tlju{tl,t1l't1,o{tfi ?trofi aRuil

3. iinrgrhmu

- Next : lrjfrsurirciolil

- Back = nd'u'lrjfriufirrioumfir

- Main = l:Jf,srar3rmHudn

- Exersise: hj&uriruuuflnrisr

- Tabte : rflnrarircir{nrNirdn'
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10.4 Hvoothesis Testins Proceqq Exolanation

Back Next

Main Exercise.

Infomration@
Topic
List

46 d o rl. iidru:rorurfi oariuflunoun'nmnaauetud

gru

z. ii Hotrrord ri-a{orfrnluuyrd s doflurdd*t

froufinln tcon do{{rur1rfi orrilduugrJlrl
dodbrerleg-J

uag&lonnnfl 0s tlru{tl.t11110{?f ?iiol4dngll

3. finrqrir'rru

- Next = 'hj&ilr1rcio'lil

- Back = ndul:J8'snrlrriouafir

- Main = lrjftrarltlqudn
- Exercise = lrjfrsfiflluuuflnrin

- Table = rilor,rrlreir{nr:rsd6^6

10.5 Hvoothesis Testins about l, Exolanation

Back Next

Main Exercise.
Information

@
Case

Topic
List

l. iir{ru:: ururfi u2frilnr:mndourruuAgruril

tndurJ:srnn:nrirutdua rrds hotword nr6ids
Co<oi

uroRan0clldo{:luasrouo uauoanfl t10
aqt

agtouo0cudgt{to?ou]{

ii ttotrn ora rYafloufrnluuvrd s duiirrrdd#,

{omfinlo t"oo do{{rwrhfi ounlduuErllrl

ua s ruds n a'n fi o s'hJ fisil dl r o sr{a fior dnrfu

iiruqriroru

- Next: hjftrarlrciolil

- Back = nf,ul:Jfrsufirrioumfir

- Main : 'lrJ&svrrlrnrqlrdn

- Exercise :'l:Jf,sr,rr?rrtuuflnrf,o

- Table:rilofirlrcir{nutdfifi

3.
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10.6 Hvpothesis Testine about Pr - ltz Explanation

Back Next

Main Exercise.
Information

@
Case

Topic
List

l. do i -ildru::ururfi uafiunr:moaouduuctgturil

rndurJrsrrn:do{n.iil uas horword n:fi *rdo
ofi nosuaor:ruas16oo uasna'nd:ruas[6uorc

uaotsr'aodrt

fi Hotword ria{oudnlurrd s uiodrurddria

{omdntn lcoo fi ogi{rsurlrfi ornJduugilhl

uac do n fi n fi o s bJ f,sn rh r o rn-a{or dnrfu

firuqrfiruu

- Next = hjftfir?rdolil

- Back = nfrul:Jf,rmrirriauurir

- Main - lrJUrurlrrurdufin

- Exercise = 'lrjf,srer?ruuuflnrTo

- Table = rilsrfirhcir{nrtflfifi

10 7 Hvnothesis Testino eh.nnrt D F.xnlanation

Back Next

Main Exercise.

@
Information

Topic
List

l. do I -
ii dnr : or o6 oxfr1J n r m o dorL artuer'g'ruri rdo

rieurJ:s:nn: nrilrd uarav ao{n.iil uac na'nd

qn:oBrdn{fr?od}t

fi not''*ora #a{on fin lu u yrd e urtuii,r rxid#r

{omdnln I*o doqi{rtllr?rfi rurilduuqrlhl

r m s$js n fi nfi w'til fiqu firr owT: {ou frnrfu

firrurpfirrru

- Next = 'hj&trrireiolrj

- Back = nflutrjo'rrnrhriouurh

- Main = 'hJfrsurhruHrnfin

- Exercise:'lrjftmrhuuuflnr-o

- Table = tilerurireir{nr1{6ro'A
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10.8 Hvoothesis Testins ahnrrt o Explanatiou

Back Next

Main Exercise.

@
Information

Topic
List

t. fi r{rur r urud u?fru R'rr il o dourrr,rter'gluril

rurJ:rJraurJ: smnr n.iilt6u?racdo{niiu $as
al

nanm{ot 0 grtclFt{t9t?ot't{

ii Hotword fi-?{oufinluuvrii s doflxrdd#a

{oudntn tcon do$drrurirfi rrrildougrlhl

uasnrdofl 6nfi o s'trj ft m rhto uia{ou f,nrfu

iiuqrhrru

- Nort ='trj&urfrcio'1il

- Back = nduhj&urhriouurh

- Main - hl&nrhurHtrf,n

- Exercise = 'lrj&ufirrruufNnfin

- Table = rilnilrlrcir{nrNddfi

1l - Chanter 9 (Analvsis of Varianee) F.xnlanafinn

Picture

Back I Next

l. figrluu;rirdorrd s (nr:e-rn:rc#nauuil:

rJ:au)

z. fiuqrixru

- Noft = 'lrJ&flrircio'1il

- Back:nfiu'hj&r,rrSrriouufir

1 Introduction F.xnlanafion

Back Next

Main E:rercise.

@
Topic
List

l. ii Hotword rfirfrrr{fi ifi sa{orriunrrirn:rg#

n ?fl ril rilr ?u rudoldru rai6i,,r E uGIn{ n ?rrtil u 1 u

fi sot*ord tTa{om dnluuvrd s Br'o6irur#ii#r

{sradnln t"on do{{rturhfi orrilduugrlhl
Cadurqruel-J

uasujonann0s tlJU{t?tu'lto'ltlt?lJoilanuil

fiurqfirmu

- Noil - 'lrj&rarlrcio'til

- Back:ndu'lrj&rarhriouurh

- Main :'trJftnrirrudrdn

- Exercise : 'hjftnrhuuuflnr[sr
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I 1.2 Comoletelv Randomized I)esion Exolanation

Back Next

Main Exercise.

@ Information

Topic
List

l. do d -iidru:: 0rurfr u?f,uufl r.lR'l: iloaoltuuuriu ttns

dlrdaotirr

ii Hotword riaflondnluuvrd s rruaodurddrTa

{ouf,nln tcon do{{rwrrirfi wrildoug:JhJ

ua cruao o 6 nfi o s'[rJ f,s il #r I o.rrTa dou dnrfu

firur4rir.rru

- Next - hjftilrhciolrj

- Back : nfiu1rJftr,rrhrisunrir

- Main = 'hjftnrhrtrduf,n

- Exercise = lrjfturhuuuflnr{-o

- Table - rflsrilfircir{fl1:t{d66

3.

I1.3 Completely Randomized Design (cont.) Exolanation

Back Next

Main Exercise.

Information@
Topic
List

do I s r Al. iln.llJrtulurnu?nilrp,rufl'l:mnao{rluuqurfo{

Rlrff nnau?nrirdraol

2. fi not*ord fi:floua'nluuvrd s rdoEirurxidfe

{oudnlo t"on iio{{rrurhfi wnJduugrJhl
dadhr@9@cr-l

uauuJonann0s luu{fi lJ11,o{t?r?itoilnnuu

3. finrqvlxru

- Next = hj&ill?rsiol:J

- Back : nfii'lrjfrsurhriouur?r

- Main : lr.l&trrirrruqndn

- Exercise = 'hjftmr1rulufln#n

- Table : rflourircir{flrrNdio
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I1.4 Completely Randomized Design (cont) F,xnlanation

Back Next

Main Exercise.

@ Information

Topic
List

l. fi r{ru:: uro16u?fiilunrufl 'E noao.!uurJ6i!rdo{

aru6gru, e66d1#vrnaou, qn:nurlrueor,
a/

nlrrilnrlvrinaruuil:il: au ua;r]reiao drr

ii Hotword faflou finluuyrd s dudrrdiirfe

{onfrnln lcoo fioqi{rwrhfi nrrildougrllrl

uasrdon 6nfi r c lil f,sil fi 1 r o.rr{a{ou finrfu

fiurtrr{rsru

- Next = 'lrj&rarhcis'hJ

- Back = ndu'lrjfrqmrftriouurh

- Main ='lrjftmrhru{radn

- Exercise = 'l:Jftnrhuuuflnrin

- Table = riloilrhcirtnuxdo'n^

I1.5 Randomized Complete Block Design Exolanation

Back Next

Main Exercise.

lnformation

Topic
List

l. firirl:rsrurdu?fiul[r{unlimoao{uuuuf,on
tttot

EU UAUqUn?o0l{

z. fi Hotword tTr{onfinlulvrd s dofttrddfa

{ondnlo rcon do{{rsnrhfiovnJdoupllrl

ua cdo ndnfi o s'lil ft n fir{ s ui'r {or.r dnrfu

3. finrqrirrru

- Next - hjfttrrlrciotil

- Back = ndutrjssurhriounfir

- Main ='lrlftmrluur{rnf;n

- Exercise : lrj&nriruuuflnrio

- Table = rilofir?rcir{n1i1{d6st'
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I1.6 Randomized Completely Block Design
(cont.)

Explanation

Back Next

Main Exercise,

Information

Topic
List

40 d - r C
unlutsu'lulnu?RlJrmun.l,noao.$triluErl[30{

R15r$nruAu?nrira'taor

fi nonoord rir{ou f,nluuvrd s dud,r',ddr-.

flotrdntn lcon do{{rwrfi fi ouildoutrrJtl

rua cruja n a'n fi o u hJ fism rir r o lria flou dnrfu

firuqr4rnu

- Next ='trj6rilrlrcishj

- Back:nf,u'hjfturirriouurh

- Main = bjssmrhrurdufin

- Exercise = l:Jfr{fidruuuflnrin

- Table:rflorrhdr{outd6sr'

11.7 Randomized Completely Block Design
(cont.)

Explanation

Back Next

Main Exercise.

Information@
Topic
List

4o d o r Clrrllut:t lutnu?nljltfl un15moao{[rljilEil[:o{r

duilrt'g tu, d6ct^dl#To dou, qn 5 nr ri ru?sl,

nr1{ernils?inrruu:J::J:eu uarrludaodrr

fi Hon*o.dria{oua'nluuvrds,u'uii,ul,iiiti,

{oudnlo lcon do{{rsurhfi orrilduugrlhJ
Cadhrogett-J

uasBJonann0s tuu{fi u'tfl 0{1.r'rcjoilanuu

uuJr{mNru

- Next = lrjftrarhciotil

- Back = nfiu'lrjfturlrriouurlr

- Main = 'hj&r.rrlrnn{ufrn

- Exercise = 'hjf,smrlruuuflnrio

- Table - rilor.rfircir{nffirtflAa

l.
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12. Chaoter l0 (Chi-souare) .Exolanation

Picture

Back I Next

l. fiqrluurrirdouyrd ro(nr:rJrvqnd'lneuntf)

2. firuqrlrsru

- Nexr = hjftrarirciolil

- Back = nfiu'lrjfitmfirriauurir

12.1 Chi-souare Test F.xnlanation

Back Next

Main Exercise.

lnformation@
Topic
List

L iir{ru::orurfiuafiunr:noaouuuulneunaf

z. ii sot'n ora #rfiomf,nluuvrd ro dodurdd*'a

{onfintn l.oo do{{rwrrhfi ornldoulrlhl

ua v ruao n fi n fi o s hJ ffsu fi rt o sfia{ou dnrfu

3. iinryr4rrru

- Next = l:Jftilrirciolil

- Back = nf,uhjf,{fl#rriounrh

- Main:'hl&urlrrruqmdn

- Exercise = 'lrjfriur?ruuuflnr.t-o

- Table = rflomflreitnrl{f,dfi

1) ) I .irni+rfions of Chi-snrrere Tect F.rnlnnation

Back Next

Main Exercise.

Information@
Topic
List

l. iir{ru::ururduafiu{s{rfinrornr:lflnauoa:

2. fi Hon ord rf,a{oudnluurd ro,r'uiirrr#ria

{ondnln lcon do{{runrhfi ornJduugrJtl

ua c ruAo n 6n fi o s'hJ f,{ u fi 1 to tria {sra dnrfu

3. firruqrirtru

- Next = trjffsurlroio'lil

- Back = nfru'lrjUsurhriouur.?r

- Main ='lrjftrrlrnrHndn

- Exercise = 'lrjftrarhuuuflntTn

- Tabte = rilornrlrciNnttl{rrfifi
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12.3 Goodness of Fit Test Exolanation

Back Next

Main Exercise.

Topic
List

Information@

l. firirurrurordo?riunrrmodounmsflild

z. ii not oora ri'a{srdntuuvrd r o,rtud,rldd*'.

{oradnlo t"on do{flro,rrhfi ovnJduugrJh.l

ua s rudo n 6nfi o s'[rJ ft fl rir c, o lria dsu 6'nrfu

3. firuqr{ruu

- Next ='lrjftilrircia'hj
- Back = ndul:Jfrrurlrriourrir

- Main=1:Jf,irr?rruHma'n

- Exercise = trj&urhuuuflnri'o

- Table = rile?t#reir{nl:Nd6'6

12. 4 flomooeneitv Tesf F.xnlanation

Back Next

Main Exercise.

Information@
Topic
List

do A -t. iidru::ururfiu?riunrmoflouo'orrdau uacfi

rlrudrodrr

2. fi Hotword rTt{or.r dnluuvrd r o dud,rlridri',

{oufinln tcon do{{rsufirfi ovrilduugrJhJ

uacurdo nin 6 rs't:J f.rfl #1 { o rti: {on dnriu

3. firuqrirrru

- Next = trjfrsurhcis'hj

- Back = nfiu1:Jfturirriouurh

- Main: lrlftur1rm4ufrn

- Exercise = lrjfrsnriruuuflnrfn

- Table = rflnilrircitnl:NGrfifi
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12.5 DisEibution Test Exnlanation

Back Next

Main Exercise.

Informatiou

Topic
List

ufi'lut5u10rRo?Rljn15madoun.l'u0Rll{xt il,a3

uqun?ou1{

fi Hot oord rie{oudnluund r o uiod,ulddrf,

{orfrnln rcon do{firsr,rfirfi rvnldoutrrlhl

ruacflao ninfi os Iil &ufiqr o qria fiau fi nrfu

finrqrl,.rru

- Next ='lrj&urlreiohl

- Back = ndu'lrjftrfirrisuurir

- Main ='lrjfturhuHudn

- Exercise = tjfturlruuuflrnin

- Table = rflnilfircir{nrNdo'fi

l.

12.6 Indeoendence Test F.xnlanation

Back Next

Main Exercise.

Information

Topic
List

l. fir{ru::ururfiurfiunrrmnaounarurflude:s

2. fi Hotword r{a{oufinluund rordufirrddrir

{sndnto rcon doqj{rwrhfi ovrilduugrJh.l

uac $do n a'n fi o c'lil ft u drm ttia fiou dnrfu

3. iiuntrrirsru

- Next = 'lrj&ilrlrcis'ltj

- Back = ndu'l:Jfisrarirriounfir

- Main='lrjfrsurhmdua'n

- Exercise = 'lrjfrsfi#ruuuflnrTo

- Table = rilnurhdr{nrNd6n'
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12.7 Indeoendence Test (cont-) F,xnlanation

Back Next

Main Exercise.

Information

Topic
List

fi riru: r ururdu'lfiunr:dsauun'g ru, e66

yrodou, nrfi 'trim?ludnrnnis uau:lrueia

odrr

fi Hotworo tir{orafrnluuvrd r o,r'06[r',diirf,

{smdnto tcoo do{{rwrirfiornlduutrrJ1rl

unsdo o 6 nfi ns'trj &r,rrh t oqir flom finriu

iinn4frruu

- Nort = 'lrj&urirciotil

- Back = nduhjftr.rrlrriouurh

- Main = trjftnrirruuudn

- Exercise = hjfturiruuuflnrio

- Table = rilnnfirci'l{nr1{d66

l.

13. Chapter ll (Regression and Correlation) F.xnlanation

Pictnre

Back I Next

d . od dl. tiEiluuslilsouyrfi ll(n.l5onooonacffi.r
uuL
6tuflll!)

2. iiruqfirsru

- Next ='trj&mrheiol:J

- Back:nduhjf,qmfirriouufir
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13.1 Simole Resression F,xnlanafion

Back Next

Main Exercise. Information

@
Topic
List

l. iirirurcorurdsafiunr:irnmsrfntuoeoou
taAsl

ot 1{t{'tu uaur hotword d?0ti'l{ltHllRTlln'lt
rd

n5solurluunl{ 1 u.toRanourldn{uilunm

fi Hotwora r{rf,oufinluuvrd r r rdof,r,rddria

{ou dnln rcon do{flNrrhfi ovuJduupJtl

uarrl'lo n6n fi o v'hJ fr.rra r?rr o ttia fion finrfu

fiuqfrrrru

- Nelc = 'hjffsnfircio'lrj

- Back = ndut:Jfrsr,rrhrisumrlr

- Main = hJ&nrhruHudn

- Exercise :'hjftrarhuuu?Nnu-n

- Table = rilnilfircir{nr:trtfifi

I ? 2 Simnle T.ine.ar Reoreqsion F.xnlanation

Back Next

Main Exercise.

lnformation@
Topic
List

l. firhu:ruruduafiunr:im:rc?inaruonosor8{

rdu sdrdru uorfi rlrudao dm

2. ii notword u-e{omdnluuvrd tt dud*#drf,
{on a'nto lcon doqj{rturhfi nrrdduutrrltrl

rua sdo n a'n fi o c hl fiqu flr r o ufa{ou findu

3. firuqrirsru

- Nexr: lrjsqrarhciohj

- Back : nduhjfrsurirriourafir

- Main = hjftnrhsrdr,rd'n

- Exercise : lrJUrtriruuuflnrio

- Tabte = rilntrfiroir{n1:1{f,fier'
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13.3 Testing Hypothesis about Regresiion Exolanation

Back Next

Main Exercise. lnfonnation

@
EE[trDEEEE

EnEnE[trtr[Topic
List

l. 4o d -uR1UE5o'tt rRU?nunuilnsrst{eilnr:onoou
ar C

ttaeilqil[tO{nl:tloRtt0{fl0{ a tlogn1:U0nu0{

tor u rdononsuda{nluasr6uo uaufi rludr

otirq

fi nonvord rta{oudnluuvrd r udud,ul,iiirf,

flsndnto tcoo do{{rur1rfi ovnJdougrllrJ

rua cruao o a'n fi o s'hJ fi q fl fll I o uf,rnou dnrfu

firuqfrrsru

- Next : hjf,surtrciolil

- Back : ndu'lrjfturirrioumrir

- Main : lrJftnr?rrurtrrdn

- Exercise:'lrjftnrhuuuftrnrio

- Table = riloilr?rcir{nul{d6ei'

13.4 Correlation F.xnlanation

Back Next

Main Exercise,

@ Information

Topic
List

l. un1il:5u'lurRU?nun'lt?tn5luuilulJrsdytridl4

dlJuut

fi notrn ord ria{oradntuuyrd r r u,oud,r'ddri,

{ordnln l"oo do{{rtur1rfi orrildougrJ'lrl

rua s uao n 6nfi n s'lrj ft n r?r cr o stYa {ou finrfu

firuqrirsru

- Next = l:Jfr.rurireiohj

- Back = ndul:Jfrsmfirriounrh

- Main ='lrj&mrhnndmdn

- Exercise : 'hj&rarlruuuflnrf,n

- Table = riloilrhcir{nr:rsdfia
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13.4 Testing Hlpothesis aborf Conelation Exolanation

Back Next

Main Exercise.

Information

Topic
List

ao J -t. iidrur:urorfiu?flunrmodouf,uu6gxl

drurl r s f, nr"dlr durf,uf ua s fi rl udao dt
z. fi notrvorau-afloraf,nluund r r dod*rddn-a

{oudnlo Icon do{{r*rrhfi oanJdougrllrl
4adhrc19ogt-!

uaSaonanR0e tlju.tuu'tlj0{1.t?t01{dnilu

3. iirurgriruu

- Next ='hjftr,rrlrcietil

- Back = na'u'lrjffqurhriour,rr?r

- Main ='lrj&ur1rruHufrn

- Exercise *- trjUoufiruuuflnrio

- Table:rilorarhcir{nffi1{dffi

14. Chanter 12 (Nonnaramefrie\ Exolanation

Picture

Back I Next

l. figrluuurhdoumfi 12(uounr:rnrnBn)

z. iiruqviruu

- Next : l:Jf,silr?rcislil

- Back = nfi'ulrjfftnfirriourafir

14-l Nonoaramehic F-rnlenatinn

Back Next

Main Exercise.

' sip

Mann

Willcoxon

Kruskal

plsidman
Topic
List

6 < - < l d q!,l. ll hotword ?!UOU111tlUJntn?!011{ 1 BI0lt
d 6 a 

-Jtil'l6ls0ctldo{n'r0DU'lut o{t?tuu

2. ii Hon*,ord t?aflouir'nluuvrd rz durfirl,idrt't

{oudnlo l"oo do{flrrudrfi ornJdugrllrJ

ruacdo n 6n fi o v hJ &r.r rft r o tr{a {sr,r finrfu

3. finrqrirlru

- Next: l:J&nrlrsiohj

- Back = ndu'lrjf,{ilrhriouurlt

- Main = hlftnfirrurdndn

- Exercise = 'hlftnfiruuuflnu"n

- Tabte = rilorarlrcir{flffi1{dfin'

44565
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14.1 Nonoarametric Exnlanafion

Back Next

Main Exercise.

Sien

Mann

@ Willcoxon

Kruskal

Freidman
Topic
List

4. ii honrord ifi uounr:rruninifi cir{ r nrdold

mddo s,raor d ror'u r ur o riirfu
fi sotoordr?:fior.ra'nluuvrdrzrdu;ilu'tddrf.

{oudnlo Icon fi oqi{ro,rrhfi ovrilduuE:Jhl

rm a do n fi n fi o s l:J frsil #ril o sria flo ra dntiu

iiruqrirmu

- Next = hjff.rilfirsiotil

- Back = ndul:Jf,silrirriourr?r

- Main:hJ&r,rrirruqr.ra'n

- Exercise = hjfrqurftuuufln#o

- Table:rflnurhcir{flr:i{trfifi

14.2 Sisn Test F.xnlanation

Back Next

Main Exercise,

Step I

Step 2

@ Step 3

Step 4

Topic
List Step 5

Exaurple

l. fi rJuriuer outorif; nr moaou Io ulfi odor

nrru,rtu nrdrlu du lnufi osuanr: rua s16uo

3 J 6r' u r
fluuu rrasuqilnx0ul{r

fi not*ora fia{sudnluuyrd rz rdoqi,uddrry,

{oudnln tcoo fi oql{rttrhfi orr:JdougrltrJ

ua cuds o fi n fi o c lil fir il dl r o m{a {o m a-nrfu

firuqrfiruu

- Next : lrJftilr1rcislil

- Back = nfiutrj&mrhriouurlr

- Main = hjf,surhrrur#f,n

- Exercise = hjftrrhuuuflnu-sr

- Tabte:riloilrhcir{nrrdfisl^
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14.3 Mann-Whitrev Test Explanation

Back Next

Main Exercise.

Topic
List

Step I

Step 2

Step 3

Step 4

Step 5

Example

@

Aal q A4 q dJuqurustouTo{?rnlrilndouuuilul.lilanild

,dun od qu du lil u fi r cuaor r roa r,6 u n rfurfu
dtl u I

$a&iluun?ou't{r

ii Hotr*,ora fie{ora dnluuyrti r z dsd,r,rdiirfi

{omdnln tcon fi o{{ru,rrh6oauJdoutrrl}J

ua c ds n 6nfi oc'lil fi.:n dl m su-a{su a'nriu

iiruqrtrru

- Next = 'hj&rafircio'hj

- Back:ndu'lrj&mrhriouufli

- Main='l:Jfi.rurlrrur{udn

- Exercise = 'ltlfriurhuuuflnrTn

- Tabte - rflnurirdr{nrtfldn'

l4-4 Wilcoxon's Sisn Rank Test F.xnlanatinn

Back Next

Main Exercise.

Step I

Step 2

@ Step 3

Step 4

Step 5

Example

Topic
List

l. fi rlufiunouroriiinr:mnaouuiluianCInfiu
C d, J n d a t t

BJOnnmqutlu nlun0sudn{tluacr0ernt uuu
aal @ i

uasuuiln?0u'r{r

fi notword r[afloufinluuod tz *ood,r,rditria

{sndnle tcon do{{rttrrirfi ornJd uutrrJtl

ua srdo n 6n fi o c hJ fis u dr r s cfia{0il dndu

firuqrfiruu

- Next = trl&nrlrcio'lil

- Back = nduhjfrturirrioulrrlt

- Main = t:JfturhruHna'n

- Exercise = hj&rarhuuuflnrin

- Table = riloilrhcirtnrrtafiB
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14.5 Kruskal Wallis Test Exolanation

Back Next

Main Exercise.

Step I

Step 2

Step 3

Step 4

Step 5

Exanrple

Topic
List

l. aqid
ilrlu{ueroullorffi nr:moaouuuunier6a as a

6'a rdo nodrlu du'[uu fi osueorrronsrd uo du
o? o, -uu trayuqun?ou'l{l

[i Honrord ria{oudnlurrd rz *osdrurdiirir

{oudnto I"oo do{{rwrhfi ovrilduugrlhJ

uacden6ofi ochJft n#rrotrt'r{ou finrfu

firuqfirrru

- Next: hjf,qfldreio'hj

- Back - nf,u'lrjfrcfirhriounr?r

- Main = 'hjf,.rurhruuudn

- Exercise = 'l:Jf,.rur?ruuuflntTo

- Table = rilour?rsir{nffit{d66

14 6 F'riedman Tesf Iirnlanation

Back Next

Main Exercise.

Step I

Step 2

@ Step 3

Step 4

Step 5

Example

Topic
List

l. fi rlu fru n ouro{i6n1rfl erdolJrrulr$liouuu

,u^o n rd {1, d, br u fi o c uao r r, uu r,6 u, duri,

uav{lldeotir.r

fi Hotword ri'l{onf,nluuvrd tz *^ulfiurddria

{omdnln t"oo doqi{rufir6ourilduupJlrl

uac ds n a'n6 o s lrj f,.r r rhr o q.r-e {ou finrfu

iinrqr4ruu

- Next = lrjf,.rnrlreiohj

- Back : nfru'lrj&smrirrioumr?r

- Main ='hj&urhruHrad'n

- Exercise :'lrjf,turhuuuflnn-n

- Table:rfloflrhcir{nrNfrfifi

3.

Copyright by Mahidol UniversityCopyright by Mahidol University



Fac.of Grad.Studi$, Matridol Univ. M.Sc.(Tech.of inform.sysrn anag)P7

lS F.rercise Exolanation

E:rercise of Chapter

tr
tr
tr
tr
tr

Qustion

trtr
trtr
l,*l

| -*r* I

l. dnruuqnfi douuufl nfioralun

dnrdrdrlutowhoru uio n6nfi wucnrdmru
oi Iro{rouultruu1

nrolu nao drsruugiac{orrrhrnoudeuitu

tilsnnsunfodoslfifirldrnou ua urlurn au

dnrurflrlu score DJsnnrvuanmruuuiiflf;

rhlfiluuciasdo uacuaasnsuuur?u

fiungrirwr

- Nqt = 'hj&nrhcis'hJ

- Back = ndu'lrJ&udrriouufir

- Main='lrj&nr?rur{nf,n

- Tablo = tflnur?rtonr:rs

Sormd : backwav BACK - ner<twav NEXT
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Lesson Flow Design

ffiffi
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APPEI{DIX II

uuunoaoilnr?tiisrurrilrisunordhretoidu'ssu?ura66rutsdu

l. {otorfluafiffin:radrf,qflrrorul

t) nr:rhsurssir 2) nr:innr:flrsolo

t) nr:tm:rr#naruuil:rJmu 4) nlrmndouaurufigru

z. {otnrfl udoryuuuu,u%odu

1) druaugriHruqtulrwrurniwtdslu:sufl

z) rfrurinrinf,nurusiacfl u
-^f,ts3) qilil8ill?Almu{flO{ttnac?U

4) qorf.t{u 2$d,-3

01fl sllt't.lttt0ntt0{n?

t)66.il 2')69.50 3)7s.08 4)76.17

3. Median

4. Mode

5.q

n?1lIqtt
A

fit1ilo
J

fi?lilodsdil

3&39

4049

5G59

60{,9

7049

8G89

9&99

I

3

1l

2l

43

32

9

I

4

15

36

79

111

t20

9l q-gg--4---P---!
3-5
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6. grJld.rn:rrufirrr',n

Appendix IVl00

l) n1lr0nu0{n?ril6dudul,o{{orya 2) nrsuonumnarrudfirfluurflu6alflun:il

3) Rttuonuoqn:ru6fi ailil'let:

7. njofrryudtvrdti ro mrurufrr

4) nl:uonuotnarudfirr1

I ) fi {o 
ry a,fi r u a "H roo/ot u.r,io 

ry a r{r r,r u 
" 

ii fi ri r oi r n.i r p, 
o

z) fi rlorya 6rua u to%nuo {uryuriunuofi fi rirqrndr p,o

3) fi #oryadruau t0% too{oqurfurrnfi fi rilquvirfru r,o

4) fi {o 
ry 

a 6r u'r u to%, uo r?u4 u riu u r,, d fi rir hirri r fru r,o

8. #ru n. fiuootrutndu 30,000 riaurfiusruuulo:gru s,ooo uav$ru r. ftuoerrrurndu

50,000 ri'rurfi usruuurersslu zoo osriliuurfi uuuonrruauug.rudldd.,

t)$run.finr:n:soluuooulultrnn'ir D!'rut.finr:n:c0'luuoor,.rurJrnn.ir

3) nlin:s0ruro{uoerl,luauo$lrd,rilfi, +) njiuurfiuu'hildur:rvrirra6u'hirvirrYu

s. lu{oryndriru:artdrirrqdurarrnfin as firugru 48 gruu-uru sz }ftn:rrudnurriorynqod

0silaflu8ty

1)6rilil1a: z)uh:r g) rfidru a) ilnst^

to. dror:rttrofluo{n?ludrflufinuorssrr:rrriln lffiGleiiosr?mlsdrrltrrirnat

r)fidu z) lirugru r) grufiuu +) rirrndu

r r. dotohil#qararuffi rssnarurirovrfl urosrropr:ailo 1 (p (E) )

1)0<p(E)<r 2)p(E):odrrrEnr:airiutrifiIonrarfisrdurau

3) -1 s-P(E) < I 4) P(E): I drrrqnr:sir.fufilsnrarfie,duur.iuou

tz. firos s duogiluq'r rfrunOudururfiav g d'u nsfiffim0ulddif;

1) s! 2) s! /(5-3)! 3) s! [3!(s-3)!] 4) 5x3

t:, fiduusri:r z du rqu 3 du uavv;riuuzturJqnriu.ruoaosadrrf,uldfie6

t) 2t 3t, 2t 2) 7t. I Q! 3t 2t) 3) tt 4) (2t. 3t. 2t\ | 7t

t+. ttr A uac g rfluda:ssiofiu pGAs) ds

1) P(A) xP(B) 2) PGAByP(B) 3) P(A)+P(B) 4) P(A/B) x P(B)

ts. dr I*.r f*> z6t2o Lnvlt'.r t*f sotzo ait E(D uas v(x) rfl urrirtt

1) 1.6 rrau 2.5 2) 1.6 $av 4.t9 3) 13 rau 0.9 4) 1.3 uas 0.81

Copyright by Mahidol UniversityCopyright by Mahidol University



Fac.of Grad-Studies, Mahidol Univ. M.Sc.(Tech.of inform.sys.manag./ I 0 I

16. orgnl5ld{rutotos'tmriufior,ru4qiinr:uonuosilnsl-daurirrndu +.s fl drurfiu{ruuurn:
g1u 0.4 fl t{mrfl ?'rurirncrfl udoslmriuu'nndroufi orqnr:1#rruodrs#ou s il
l) 0.10s6 2)0.3556 3) 0.6633 4) 0.88S2

tz. ornflo 16 o{iltnxrur.irocdudsclilGiru'err.rursovfiorqnr:1fi{ru:cra.ir l.s 6{ s tl fld
o'rrdonclo to)

te. tunr:il:uurorrirnr:rn'rnof p lould f ornsY:odr.rr:rwld.ir

t) rJ:srrilrir p lddduuaodaotirsfiturolnqidu z) rflu6'arJ:srrarrirfihimur6u.r

g) rfl udail:srrorrirfi nsrfi u.rdrmiu p a) Snqn{o

te. nr:riudaotirtturn to ornil:srrnriifiri',,ndu tzo uasdru?0u{ln?liluil:il:autorda

odrqtd zts dotnrrurnerrurirosrflufirirradurosdaodr.rosrloun'ir t:o rsl#firafifitn

r)z 2)t 3) F 4)p

zo. orndaotirsdru:u to n:sf,os ldrirurinrndutuoul,nl:nrs{los soo niu ri'ruriigquu

tJ1sr5$'ru zo nfir orfi rriril:curorHrinrqduluil:ssrn: fi :sdunarrurfiofu g0,.zo

1) 489.3 < [t < s10.7 2)490.2< p < s09.8

3) 488.3 < p < sI1.7 4) 49r.2. p[ . s08.8 '

z t. or n {o zo m rnrfr u 6ruau deo tir'r rfl u +o n:'yfl oms tddean^silo il : suad r

r)Z 2')t 3) r 4) p

zz. uiilvrtru:auuduiruifvrrauaqleruurdr:oduifvrrrurirunr:ldrrulsrurfiu 12000 nu. fifr

nnasuloudr:eoorndaodr.r:ofi u?fnrru loo du rl:rng'irfi orqnr:ldrrulouradu
dr d

14500 nu. iiriauriiu'$ruuil'reri!'tu 24oo flrJ. 0{yrodou'irr{rl.uuurrosu?u'yrr.il6sdsnfo

hiii o= 0.ol (0srn'uriroouarlurios'irs)

zl. dosnr:njiuurfruurirrTurndo.rasodr?u6u A uas s r{rmoaosloul#rirriurndo.rtci:oaud

odr{ac tz duudat#:sri.r0u?modR'r*nuurilriu mrrirrqduro.::susiqld6'qd

A: * = rrUOO nr. 5,=3200 nil.

B: X:24800 nil. Sz= 3700 nu.

ormoaouloutd ct,: o.os 'irrirriurnios n uass 'hjsirsf,u ailusr^'iril:vsrn:fin'rruon

uo stn dil n sr^(n{ 6il drn oua stu dos'ir.:)

z+. o s r{n r : urquun as'i 1 20o/or os {quq uE rouqu qui n : ld'rtJ U'er : o rnfrro drs flqu qrni zo

nu fi firyouauumdarruu^o: 6 nu ormoaou'ir{ouoarto.rorr{nr:urdurfl uo?.rufshi---- ---ct---6--a-- q
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zs. 6ruausrufi usissruudeuunnril:ydunr:f,nurfi ouuas6ru?uqo; rflunr:NeTsd

0{vlFttloudntsiac:seTunr:f,nurfi,firuauqo:Iourndutriusrnsirsriu fi c[,= 0.05(oun^rurirsrou

artuEio':'hr)

26.

e
tfi9lR'l:flrI A B C D
oqd6
0'lu?un5{Yttfl9l 110 57 53 80

ounrira'lduf olil'irnrelnr:af e rfi z rYirrosrtrsrnr:oid,0{t?rE 1(ro^ur{rflouartu

rios'irs)

zz. 6ruru frqlm:frsriuunrfl umu-ra fr s uac 6rueunr:q1u r drJnr#rfl udsd

sru r,rds
ro)

rurnn'ir zs f:Iru.r 5 g

rloun'ir zs #alrur s 7

osld ct=o.ot moaou'ir{ru:urvrfluasdrueufrlru.rnr:qlvr:vigrirfluda:ssioriu

zs. {oryarfiuaf,unsuuuaou?m fl. uasnuuuuaouirr fl" flos#nr5uu s nusio'lrtdtrn+

noudrflril{o zg-:z

fi o=o.os ounrira'lduf ohi'irnaqn

o4
:uniln1:flnH1 'firueuqn:(nu)

0-1 1-3
I

il1Rfl?l 3 :?il
il:saruf,nur t4 37 32 83

vA
il5Uilf,NU'I t9 42 17 78

qoruf,nur t2 L7 l0 39

:?U 45 96 59 200

ncuuuifi n(D ncuuuisr r(y) x, Y2 XY

I

4

l6

25

25

4

l6

25

49

@

2

8

20

35

40

17 26 7l 158 105
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rirdlrj: c fi nr{au drurf,ud: sil dNneuuil ff oilam fl r rau r girfru 0.96 ?{ illun?lu.il

t) drnuuuudouam n rfiu irr r an z) drnsuuudou?-$t n ruau im r r$iu

g) drnc$uudouefl n aa ifl r ao oy qo#o{u 2 uas 3

zg. drdo{nt:vtffaoud'rnuuuudouto.r#saoriryrfin:rrudrufiuf,f,uufetri rsldrirafifi

moasu6o

l) s.se 2)20.7s 3) t2.O 4) r.66

rc. orn{o za fi a=o.os yrodour{rudua oc'ldorurrrninqrrfio

1) 3.182 2)23s3 3) 2.01s 4)2.s7t

st. osldailnr:ooooufio

1)Y: 0.92+1.26X 2) Y= l.M+0.26]( 3) y:4.28+2.52X 4)y:2.2+3.52X

rz. firldauRl:oonouorn{o e t ruruurn:sfnsuuudoilam r rosfnr6uufi aouldncuuu

isr n 3 osuuu oc'ldriruurn:nirornsuuuisr r rvirfru

l) 3.78 D q.O 3) 4.7 4) s.e

gg. u?Smfirnr:rfruqndril'r 20 nu duaorolrn?1rusou:urirruuaood#u loodsourJln

}i'dudud t rour?oult?dusTu z ldr.rasird

fi cr= o.os aqrlldmie'hidrqndrrur*uurioeo{6#ounnsirsfiu

ornlovr d{rtuu rstffifinr:lolunr:mrdrsrou

1) Sign Test 2) Maon-Whitney 3) Wilcoxon 4)Freidman

a+. orn{o go drafio'moeoufio

1)0 2) 10 3)t2 4) 18

35. 01Rn1:yrodoun?1ruufiwosn'u 2 su^n doryu'o n + dou uavsfin cJ s floulnutr?dudu

A
U

d
U

#o^q. r l l r rzrzrz22rr2t l l r l
t?og zz2zt t zt2r t tzztz222z

d 4 a i a 9 i q v dr a i d 4 q u rla a i
1,,lu{llju?luvlllfl{rt:,$uoumqa ouoltdo{trijufiuYt[[lr{ru:{:o{a{il'r 0u6r{ouaurnlnoiluYt
ai

ulj{u:{ulfluqo

suoljo{uu fl fl fl t fl t lt lJ t
ouau I 23 456 7 89

o{yrodoudlfiuryfio n uas r fiorruu{qr:suirf,u fi CI= o.os

ornlovr6{rruu 0slffif; lolunr:urdrnou

1) Sign Test 2) Mann-Whitney 3) Wilcoxon 4)FreidmanCopyright by Mahidol UniversityCopyright by Mahidol University
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Questionnaire

ltuuS{ou01il

6os nreldBjouRfi{noilfi r snaddrsdouafi d6fi rf,osd'u

I1. to -ulilnnnI
z. frntnoqprd'uGzurU.r tr rits E lvr Ef ron

nrtr .fufld

g. virurnflr?gunrouficmofieemouu3olrl E Mrs E lrirnrg

+. virurnreGsuitrnfifirdorffuurriouu?ob.i E rne E lrirnn

5. lfivirurfisuFrcru6oruluuavffomuouwrirso.rviruudEJerTudndrvir.rdn.rluda.r.irr

s. t . ntfi n #thl r un ru fi n"rt r ej.r u rnu?olri o eir.rla

s.z. ficurft da uaynrnilrynou pirl 
1 druunrqfor rqur,iBot i o ei,Nte

s.g. ffan"lrNd rfludraBursfi urn#orlo€ltrj arir.rtr

s.a. n.adttu.rrluu?odTdiofronrclusir{ filfiu.rrdnrhnHrlu ufrrlqirEr ru}rlydrJ rdiahiodr,rtr

s.s. nmud.rrdouruov{ordrd'uuvrGtruoonrflur{rudos 1 naurrnruu?nhi odr.rta

s.o. nT rrffr( dru.d ffuonrafl ntnr?uirnuiohi oeirfla

s.z. udfl.rilernouncdurnn,irdra?oki adttr

Copyright by Mahidol UniversityCopyright by Mahidol University



Fae.of Grad"Shrdies, It,lahidol UDiv. MSc.(Iech.of inform.sys.rrmag,/l 05

APPEITDD(III

User manual

nrt6o#tftlruniu

rdomrnlrlrunr$ltura as.g nm doir &iw c: mwinraerfiCudt .r srhqdso 60 MB

l. rita uycoryuteruiourindowsExplom duriianfind &ivecD udar{rhjlu rohs ds

serrycAl udaduniandnd n" du oop

2. lda"rti*tl* dirwtory tflu q\Isa

3. dsnnrrfiodouuu ruu }hunrrwrirorrfindrdrrwour#r

ufl.rornfi o&rftJrunruuflalffi o*r roor lqa

l. ritn uy comput€r 6'uui'an6nd co,fiol parel rd?duruianfind pooo

z. hldrut{ File rdrrtian InstaltNewFont

3. m'an &ioe C: ttog FoHsdg C:\Isabai font

4. rotu$da{mrds r* our#r rdenorlu setestAll udane{lu or
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nrrt#sruftl:uR:tI

l. tilo drirr" c: ud:rfls Folder du l* orn#u6'urdana^nd me fio Isa.Exe }J:un:u6ovqnrflo
3
1'UtJlO{rEil

2. hl'nfiniirirdl srART }J:un:ru6oslrJftnrhruqndndruasrsdouvrGuusir.r 1 dqrJ

Copyright by Mahidol UniversityCopyright by Mahidol University



\;.

lu

Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of inform.sys.rnanag.y lM

dAoic.gv',,diorfionnnnfiunln "l lurrirruqrdn firvtJfiuvrriu rdu nn'nfiunnrruilrrsrflu

hJ: un:1fi 0glilf,.rfl druusrirfounn:ruilrtyrfl u dqrJ

fi r1ut:rrirsor fi rlr BAcK durtonnfior tJ&uvrriouurh ua;{r NExr rsonnt g lildl
rrirciolilr,o.:umd

4. 01n{o z rfionnrJl Nr>ff rrr{r{rr?rii 2 ro{ilnd{tril

mr6r **rfrrrnqonftr-ordq fu.rCoafr,r"ni.n,fna.

,re 
hi'rr-rmP.rPa

e dt i e e a ,, . , - if, i--:-i-e--?-c-d
6rutertilulfioH'lxo{tum ttas6rurylutlf,n{?l?ton1{ 6'l loituilutr{Nonaflil}l?lJo ]nn03

1rJfi.:fi'r{oriu ri'ruqruudrurdo{luUfi r.rru drd
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NExr fio 1#'lrj&.rrrircio1il

BACK fio l#lrJfrsrrirriouurir

MAIN fio l#hJfrsruqrdn

rlrnRcISE 6o b?tjfrsnrhuuuflnrin

TABLE fi o b?rfl n r rirdrq n r: r.r fl o'6du ru r
i oi5. rfionanfi nl<rRcISE rs'hJfi.rufiruruflnfintoruyrrfu 1 drgrJ

druuuuenrf,ouruflnrinro.:umln druterfi rlu scoRE,duor,,aronruuufi {l#riruuu
flnrinld uavfiruqfiruu

NExr fis l#lilfr.rurirdolil

BAcK fi o l#hjfr.rnrhriourrir

MAIN fio hi'hJd.rfi #ru: nrs.rrnrirf

rABLE 6o l#rilnnrircir{nr: tc6fi dulr
drudrufi rlu{otouruufl nrindsruionnHtcrfl ouuuilnrindoriuriuur

uniiiulrlh

ffiffiffi
re
ffiffiffi,;lsryd

ffir
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AJ6. riionnfi rurg TABLE 03ufl nrrilr?tirrnr: rsa6n' ft grl

nrhsir.rnr:r.:adh.trcnr:rudonr:rrdrr1dql'onfinfi wtjfr.rnr:r.rriud.rErl

I

d?u

nr:ilnrrirsir{nr:r{f, fiArirldlnunr:nafi rlurprdruuu

7 . n'r: ooRn 1fl Iil:un:urirldln unr:lrjfi n rirrruu dnud,tn 6nfi rxr

Copyright by Mahidol UniversityCopyright by Mahidol University



Nuengnrethai Boonymoppakoon

NAIVIE

DATE OFBIRTE

PLACE OTBIRTE

INSTITUTIONS ATTENDED

BIOGRAPHY

Miss Nuengruethai Boonyanoppakoon

29 Septe,mber 1975

Lamphun, Thailand

Chiangmai UniversitY, 1993 - 1997 :

Bachelor of Scie,nce (Statistics)

Mahidol University, 1997 - 2000 :

Master of Science (tecbnolory of

Information Syste,m Manageme,lrt)

Biography/l10

,rffi

44565

Copyright by Mahidol UniversityCopyright by Mahidol University




