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The purpose of this study was the development of computer assisted
instruction for introductory statistics and applications. Asymetrix Toolbook II
Instructor 5.0 was employed as a tool to construct the computer assisted instruction.
The efficiency of the computer assisted instruction program was assessed by
comparing mean scores of pretest and posttest with a control group and an
experimental group and comparing mean scores of pretest and posttest between the
control group and the experimental group. The samples were 52 students in the
Faculty of Social Administration, Thammasart University. They were divided
randomly into the experimental group and the control group. Each group had 26
students. After giving the pretest, the experimental group was given lessons by
traditional instruction and CAI program. The control group was given lessons by
traditional instruction only. The posttest was given after finishing their lessons. The
experimental group was also asked to answer the questionnaire on their opinion of
learning through the CAI program. The comparison of achievement average scores
was done by using t-test with 95% confidence interval estimation. The results of study
showed the efficiency of this computer assisted instruction program and the
experimental group had positive opinion towards the cbmputer assisted instruction

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

INTRODUCTION

Background and Problem

Statistical methods are widely used in industry, business, and government, as well
as in the physical sciences, the agricultural sciences, and perhaps most extensively, the
social sciences. Because statistics is an important tool of research, it can help research
workers design experiments and evaluate objectives. Therefore, progressively
increasing use of statistical reasoning in all fields, it is now essential for students 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 efficiency, easy to use,
not expensive, and interested in widespread. For that reason, we can use the attributes
of computer to help to develop Computer Assisted Instruction (CAI) for Introductory
Statistics and Applications that is the one form of instruction with computer support.
CAI use the ability of computer to present multimedia for instance text, image,
graphic, chart, video, and sound for present the substances as through the leamers
learn in classroom. CAI is the one-by-one media of education that learners learn from
interaction and immediate feedback. In addition, CAI can evaluate and verify
understanding of learner through the learning. Learners can control CAI program and

adjust to individual learner need. This attribute is support to both slow learner and
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gifted person. They can select the lessons that they want to learn and no limits place

and time.

Objectives

1. To develop a Computer Assisted Instruction program for Introductory

Statistics and applications.

2. To compare students learning achievement between the pretest and the

posttest scores from the CAI lessons.

Expected Results

1. The learners understand in the introductory statistics and applications.

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

level of statistics.

Scope of work

To develop a CAI program for introductory statistics and applications. It is for
undergraduate students or graduate students. The authoring program is Asymetrix
ToolBooklII Instructor 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 program.
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CHAPTER II
LITERATURE REVIEW
PART I : Computer Assisted Instruction (CAI)

Computer Assisted Instruction (CAI) is the word meaning that we use a computer
for a propose of assisting any instruction. CAI, on basis, is “Teac;,hing Machine”. The
teaching machine needs software program, which compose of texts, exercises, and
tests to work together. These are some sofiware programs or authoring systems such as
Authorware Professional, ToolBook, Director, etc. The major effort of developing
CAI program is to increase motivation to learn and induce students to study by
themselves by designing and producing an attractive lesson.

Development of CAI program is to use an attribution of computer to maximize
benefits for developing lesson, for instance, attribution of multimedia tools to produce
presentation of moving objects, sound and interaction between students and CAl

program.

Desiring Computer Assisted Instruction Program

CAI program can be designed into many types. However, it can be concluded in
five pattern (1) that are:

1. Tutorials

2. Dirill and Practice

3. Simulation
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4. Instructional Games

5. 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
learner 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 arrows 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

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

teach(2). Introduce the Lesson

Y

Present the Lesson

Y

Exercise / Test

Y

Feedback

v

End of Lesson

Figure 1 General structure and navigation of Tutorial (3)
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Drill and Practice

Some educational experts do not hold drill and practice CAI programs in high
esteem. However, in subjects, such as electricity and electronics, that require students
to learn many mathematical analysis procedures, drill and practice CAI programs 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 than is possible
using textbooks alone. The immediate correction and grading is without question
highly motivational to students. When carefully constructed, 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 programs
can be used to good advantage to reinforce procedures and processes taught in the
classroom/textbook or through a computer based tutorial. Good drill and practice CAI
should have use a random generator to create a variety of variations of each
problem/situation pres;ented 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). Introduce the Lesson | -

Select the question

Y

Present the question

Y

Feedback

Y

End of Lesson

Figure 2 General structure and navigation of Drill and Practice (3)
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Simulation

Simulation CAI programs can be a very powerful tool for teaching the operation
of complex circuits and systems. Obtaining an instant answer to a "what if" question
can generate interest and a "feel" for how a thing operates not quickly possible through
mathematical analysis. Good simulation programs do have a learning curve. Student
must use some time to learn to operate and interact with the simulation program that is
often not as intuitive as tutorial programs and drill and practice programs. Simulation
programs are generally combined circuit design and training tools. Therefore, the
professor must design into his’her course situations and activities involving the
simulation program in a useful instructional fashion. A few CAI programs combine
simulation with drill and practice to produce easy to use virtual circuits that can be

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

Introduce the Lesson
Present the situation

Decision

Y

Feedback /

Result from decision

Y

Introduce the Lesson

Figure 3 General structure and navigation of Simulation (3)
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Instructional games

This type of CAI developed from the reinforcement theory, which believe that
learning 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 fun, exciting and challenging. This

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

Introduce_the Lesson

Present the game

Y
Y Y

Player's decision Opposition's decision

f 7
.

Feedback / Resuit from decision

v

End of Lesson

Y

Figure 4 General structure and navigation of Instructional Games (3)

Test

Although they sometimes teach, tests do not usually do so. Nevertheless, they are
an important component in the instructional process. Computer programs 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,
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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 construct the test. The second is to use the computer to administer the test (4).

Introduce the Lesson

v

Select the question

Present the question

Y
Feedback

v

End of Lesson

Figure 5 General structure and navigation of Tests (3)

Differences between CAI and classroom instruction (5)
Classroom instruction differs from CAI in three ways. They are (1) modes of

communication, (2) instructor-learner interactions, and (3) environment.
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Table 1 Comparison of modes of communication in CAI and traditional instruction.

MODE OF COMMUNICATION INSTRUCTIONAL MODE
CAI TRADITIONAL

Instruction Primarily visual Oral and visual

Verbal and graphic Verbal, graphic, physical
Learner Reads Reads

Observes Observes

Sometimes listens Listens
Response mode Types Speaks

Touches Writes

Manipulates tools Uses body movements

May be familiar familiar

Table 2 Comparison of

instructor-learner interactions in CAI and traditional

instruction.

INSTRUCTOR-LEARNER INSTRUCTIONAL MODE

INTERACTION CAl TRADITIONAL
How learning is monitored | Questions Questions
Observations
Nature of each learner’s | Overt Overt or covert
response
Judging learners’ Limited or flexible Flexible
responses Automatic or student Automatic
initiated

Potential for feedback to | Limited Broad
learners’ questions
Locus of control of | Learner, computer, or both | Instructor, or both learner
learning and instructor
Sequence of instruction Individualized Group-based




Nuengruethai Boonyanoppakoon

Literature Review/10

Table 3 Comparison of environment factors in CAI and traditional instruction.

INSTRUCTIONAL MODE
ENVIRONMENT FACTORS
CAl TRADITIONAL

Knowing how well you’re | Depends on lesson design | Often self-evident
doing
Learner’s expectations

Response time 2 seconds of less Not known

How to start, whento | Not known to learner Known from past

Start, how to get help, | unless present in lesson experience

How to get around,

how to correct errors
Opportunity to respond Every person, Not every person to every

every question question
Acknowledgement of Not innate Innate
responses
Learner-learner interaction | Not common Common
Opportunity to observe the | Not innate Innate
instructor
Pacing Individualized Group or individualized
Repetition of identical Available Not available
lesson
Delivery vehicle Display screen, Person, chalk-board,
sometime audio slides, transparencies

Capacity of delivery Limited Extensive

vehicle
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Advantages and Disadvantages of CAI

CAI can increase access to information. It can adapt to students' abilities and
preferences and increase the amount of personalized instruction. Many students
benefit from the immediate responsiveness and from self-paced, private learning.
Computers are also interesting and motivating for many students. There is evidence
that CAI can raise examination scores, improve student 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 systems for CAI are expensive to install and
maintain. Some problems arise from inadequate teacher training. Training students to

use computers takes time from other education.

CAI Design
The following are seven steps of CAI design model of Alessi and Trollip (3).
Step 1 : Preparation
e Determine Goals and Objectives
e Collect Resource
e Leamn Content
e Generate Ideas
Step 2_: Design Instruction
¢ Elimination of Ideas
e Task and Concept Analysis
e Preliminary lesson Description

e Evaluation and revision of the design
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Step 3 : Flowchart Lesson

Step 4 : Create Storyboard

Step 5 : Program Lesson

Step 6 : Produce Supporting Materials

Step 7 : Evaluate and Revise

.Step 1 : Preparation

Y Y

Determine Collect Learn Generate

Goals & . Resource | Content Ideas |
Object

i — ¥

Step 2 : Design Instruction
Elimination Task and Preliminary Evaluation and

of Concept lesson revision of the @
Ideas Analysis Description design

: :

Step3 -7
Flowchart Create Program Produce Evaluate

Lesson ~ Storyboard ~ Lesson "~ Supporting "~ and
Materials Revise

7 7

Figure 6 CAI Design Model of Alessi and Trollip



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of inform.sys.manag.)/13

Designing CAL, base on six steps of phases of instruction which are 4))

1. Gain Attention

Before start learning, it is necessary to induce and motivate students. Thus the
lesson should begin with graphic, color or sound or combination, namely multimedia.
These motivations will prepare students ready to learn from the computer.

2. Define Objectives

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

objectives, students 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-attractive word or pictures may be

needed.

4. Present Information

The heart of developing of CAI is the presentation of involving picture, words
and sentence that ease and understandable. Present information by a picture can help
students’ memo and understand lesson effective than explanation by words.

5. Guide Learning

This mean that let students is reasonable to think, analyze and finding answer by
them. Program designer should describe lesson generally and the focus to the point so
that students can find out answer.

6. Access performance

CAl is kind of lesson; posttest is significant to access performance after learning

of students.
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Multimedia ToolBook

Multimedia ToolBook is a software construction set that you can use to develop
your own Windows applications. A ToolBook application has all the features of
Windows 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-++

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 are the basic
multimedia objects that may appear on screen. These may consist of text, graphics,
and movies and control objects such as page turning buttons (6).

ToolBook has two levels of operation: Author level and Reader level. At author
level, we develop applications using drawing and programming tools. With these
tools, we can create books, create and modify objects on pages, and write programs in
OpenScript. Reader level is the level you use to test an application as you develop it,
and also the level at which users run applications. At this level, we can nayigate to
particular pages and add pages; type, 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 between objects. Any object may process a message as an instruction
to jump to a particular page. This supports the construction of very flexible interaction

architectures. It provides better support for the construction of the flexible navigation
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that may be required in hypermedia 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 viewing and debugging the application ad
it develops. Good debugging support is provided. When an error 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 almost any purpose, especially
applications that benefit from a graphical user interface. Examples of applications
created with ToolBook include (7)

e A hypermedia documents 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 particularly 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.

¢ An interactive training application provides computer-base instruction that
responds to student’s action. We can create a ToolBook application that not only
presents information, but quizzes students and stores their responses, displays hints,
acknowledges correct answer, and tracks their progress from lesson to lesson.

e 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 ASCII file into a new

book.
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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 example,
we can include spreadsheets, bitmaps, or sound in applications; share data with and
control other Windows programs; and call libraries of Windows functions to add new

capabilities to OpenScript.

PART 11 : 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 inferential. Descriptive statistics deals with the collection,
organization, and presentation 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 types: quantitative and qualitative. Quantitative
data are observations that are measured on a numerical scale. If each measurement 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 preparation
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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 (presentation 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 central tendency include mean, median, and mode

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

The mean is a set of quantitative data is equal to the sum of the measurements
divided by the number of measurements contained in the data set (10).

The median is another important measure of central tendency. In general terms,
the median is the middle number when the measurement 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 measurement 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

experiments. An outcome is the observation that results from performing a particular
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experiment. The totality of all possible individual outcomes of an experiment 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 elements or outcomes of a sample space.
Whenever two events have no common element, they are said to be mutually
exclusive.

The three rules that a probability measure satisfies are as follows: The probability
of an event is greater than or equal to 0 and less than or equal to 1; the probability for
the entire sample space is 1; and if two events A and B are mutually exclusive, then
the probability of (A or B) is equal to the sum of the probabilities of A and B.

The probability of an event is simply the number of ways in which the event
occurs divided by the number of elements (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 of trials of the same kind. Second, we can
lump together similar trials of an experiment in order to estimate probabilities. Third,
probability is a personal statement of how likely an outcome is in a single trial.

Rules for computing probabilities permit one to calculate the probabilities of
certain events. The computational rules include the multiplication rules for
independent events and dependent events and the addition rule. Bayes’ theorem
permits one to revise prior probabilities on the basis of additional evidence and to find

the posterior probability of an event (11).

Random Variables and probability Distributions
A random variable is a variable whose numerical value is determined by the

outcome of a random experiment. It is may be either discrete or continuous. A discrete
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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 given 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 narrow or as wide as the entire range of
real numbers: -0 to co. 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 sum of those probabilities is equal to 1. (9)

The probability distribution 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 b%mmial, the
geometric, the Poisson, and the hypergeometric probability distributions.

The probability distribution of a continuous random variable is described by a
probability density function because it shows how “dense” and interval is, with the
probability that the variable will take on a value in the interval (8). The important
continuous distribution is normal distribution that describes the probabilities of all
possible values of a continuous random variable. In addition, other continuous

distributions are the exponential, the Chi-Square, the Student t, and the F distribution.
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Sampling and Sampling distributions

A statistics population is ‘é defined set all possible measurements of interest. A
sample is a subset of measurements drawn from a population. A sample selected by a
random process is called a random sample. Many practical problem require that an
inference be made about some population parameter (we call it 6). If 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 6. The amount of information a sample
statistic contains about @ is reflected by its sampling distribution, the probability
distribution of the sample statistic. In particular, we want a sample statistic that is an
unbiased estimator of @ and have a smaller variance than any other unbiased sample
statistic.

When then population parameter of interest is the mean u, the sample mean
provides an unbiased estimator with a standard deviation of o /v n. Moreover, the
Central Limit Theorem assures us that the sampling distribution for the mean of a
large sample is approximately normally distribution of the sampled 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 distribution of the sample mean x is inversely proportional to the square root

of the sample size (that is, 1/vn) (9).

Estimation and Tests of Hypotheses
The objective of statistics is to make inferences about a population based on
information in a sample. The inference techniques are estimator and hypothesis

testing. Estimation of a population parameter is accomplished by using an interval
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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, when a
specific research (alternative) hypothesis about a parameter is tested, the probability o
of incorrectly rejecting the null hypothesis and accepting the research hypothesis is

chosen to be small. Thus, we try to control the chance of error in both these inference-

making procedures.

One of the most important parameters about which inferences are made is the
population mean x. The sample mean x is used for making the inference, but the
method depends on the sample size. When the sample size is large (n > 30 as large),
the standard normal z-statistic is used. The ¢-statistic is employed when o is unknown
and a small sample is drawn from a normally (or approximately normally) distributed

population. A nonparametric procedure is required when a small sample is drawn from

a nonnormal population.

Another important parameter in practical application is the binomial population
proportion p. This probability of success is estimated by the sample fraction of
successes, p, and the z-statistic is again used to form confidence intervals or to test a
hypothesis. The sample size necessary for estimating a population mean u or a
binomial population proportion p can be determined by specifying the confidence

level and the desired bound on the error of the 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 > goodness-of-fit test, the degrees of freedom are the number of
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categories —1. In %* test involving independence or homogeneity, the degrees of
freedom are (row — 1) x (column — 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 assumption is not met the Fisher Exact test should
be performed. Chi-square distributions can be used to test null hypotheses about

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

One-Way Analysis of Variance (One-Way ANOVA)

Analysis of Variance (ANOVA) allows us to make inferences concerning the
means of more than two populations. One-way ANOVA ftreats populations that are
classified by one characteristic (1). In ANOVA, the variance estimate derived from
differences among the group means (MSG) is compared with the variance estimate
derived from random (within group) variability (MES). A mean square is a variance
estimate that is found by dividing the sum of squares by the correspondingA 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
ANOVA, it is assumed that (a) the population data are distributed normally, (b) the
group variances all estimate a common variance, o 2, and (c) the treatment groups are
obtained randomly and are independent. ANOVA is considered a robust test; that is,

departures from the assumptions of normally and homogeneity of variances will not
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markedly affect the results, especially if the group 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
Extended Turkey Test is then used to determine which mean-pairs are statistically

significantly different (9).

Simple Linear Regression

Simple linear regression is a procedure to measure the association between two
variables. Regression analysis enables 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 given value of x (9). For instance, with regression analysis, a manager
can estimate the relationship between wages and labor force participation of married
women. The relationship is assumed to be represented by straight line. 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 diagram. The least squares
estimators are unbiased, consistent, 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 observations are about the regression line.

The standard error of the regression coefficient (slope) for the least squares
estimated regression line is used fo construct confidence interval estimates of the

regression parameter and to test the hypothesis about whether there is a statistically
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significant relationship between the dependent 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

When using nonparametric tests, we are not restricted by the assumption that the
data in the parent population are normally distributed. Such tests, for example, are
useful for testing ordinal data. In situations in which the population data are not
normally distributed, a nonparametric test may be more efficient than its parametric
counterpart.

The Mann-Whitney U-Test is a substitute for the independent-samples #-test in
cases in which it cannot be assumed that the data are normally distributed in the
populations. The sign test or the Wilcoxon Signed-Rank Test can be used in place of
the matched-pair ¢-test when it cannot be assumed that the data are normally
distributed in the populations. The Wilcoxon Signed-Rank 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 distributed
normally. Both the Kruskul-Wallis Test and the Mann-Whitney U-test assume that the

shapes of the populations are similar.
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The Spearman 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 efficiency of the lessons based on the criterion 90/90, and comparing the
pretest and the posttest scores result of the study. The sample, 45 students, was
grouped by stratified simple random sampling method from student studying bachelor
degree at Educational Technology and Innovation Technology of Rajaphat institute
Bansomdej Chaopraya. After studying the 90/90 efficiency criteria is acceptable. Also,
the posttest scores of the experimental group were significantly higher than their
pretest scores level at 0.01.

Veerasak Surapat (13) was developed the CAI program for quality control. The
objective of work is building the computer software for teaching and learning of
quality control in the undergraduate study. The software was divided into 10 lessons,
starting from elementary statistics to control 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
run on windows 3.1 (Thai Edition), showing text, graphic, and sound, concurrently.

Suwanna Pansaeng (14) was developed the French reading courseware for first
year students of the Faculty of Humanities Kasetsart University Bangkhen Campus in

. Bangkok Metropolis. There are 25 study samples. They were purposively selected
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from first year student of Faculty of Humanities Kasetsart University Bangkhen
Campus in the 1996 academic year. After giving 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 French reading courseware had the efficiency of
89.62/85.40 that was higher than the 80/80 standard. There was a significant
difference between the pretest and the posttest at the 0.01 level of significance and the
students had good attitude towards learning the French reading courseware.

Wilaiporn Ngowchieng (15) was constructed the tutorial CAI on component part
of Removable Partial Denture (RPD) for dental students of Khon Kaen University.
The experimental was done by separating into 3 groups according to their levels of
learning achievement. 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 constructed 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 leaming objectives. Using questionnaire assessed the opinions of the
students. The reliability of the questionnaire was 0.88. 86.67% of the students ranked
this CAI as good and very well in helping them to achieve the setting objectives.
93.33% of them responded that this CAI was worth of learning.

Jiraporn Saiamonruttanakul (16) was constructed the CAI in Public Health
Nursing of Epidemiology and Surveillance for Sophomore Nursing students in
Boromarajonani College of Nursing, Bangkok. The test group is 30 sophomore-
nursing students at Boromarajonani College of Nursing, Bangkok. Results of the study

indicted that posttest scores were higher than pretest scores with statistical significance
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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-learning practice of nursing student.

Wirat Panitwong (17) was developed the CAI for Introduction to Statistics aﬁd
Probability on “Discrete Probability Distribution” in bachelor degree course. The
sample consisted of 43 third year students in the Department of Teacher Training in
Mechanical Engineering, Faculty of Technical Education, King Mongkut’s Institute of
Technology North Bangkok selected by purposive sampling. They were randomly
divided into experimental group of 22 students and control group of 21 students. The
former was given lessons by using computer program where as traditional instruction
was applied to the latter. The achievement test was given immediately after they have
finished their lessons. The experimental group had to answer the questionnaire on the
attitude towards learning through CAI program. The comparison of achievement
average scores was done by using t-test and the estimating mean scores of student
attitude towards leamning through computer program was done by using 95 percent
confidence interval estimation. The results of study were getting the efficiency this
CAI program and the experimental group has positive attitude towards the CAI
program.

Manﬁpat Lohitnavy (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 consulted. The diabetic counseling program got the satisfaction score of
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79.0%, 83.6%, 89.0%, 88.8%, 89.0%, 89.8% and 87.2% in asking the expert, diabetes
history, energy regulation, cause of diabetes, complications, drug and instrument used
and principles of diabetic management chapters respectively. The beneficial
satisfaction scores, the program got 90.9%, 82.6%, 83.4%, 85.0% and 90.7% in
context completeness, visual and audio amusement, entertainment, ease of use and
getting knowledge respectively.

Somyut Keawkojak (19) was developed the CAI program for the anatomy on
“Urination System” for nursing students. The samples are 42 nursing students from the
Nursing College of the Thai Red Cross Association. Simple random sampled them.
The results showed that this CAI program had the efficiency higher than the 80/80
standard. And, the posttest scores were significantly higher than their pretest scores.

Duangjai Srithawatchai (20) was developed the CAI program in “Natural
Resource and Industry” 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 0.4404. Samples were 34 students from
Mathayom 5 and t-test was used to analyze data. Result of the study indicated that
pretest and posttest score of all six units 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 confirm

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

RESEARCH METHODOLOGY

The purpose of this study are to develop a Computer Assisted Instruction for
Introductory Statistics and Applications and to compare test scores between
experimental group and control group and survey the opinions on using Computer

Assisted Instruction. Materials and methods used in the study are as followed:

Tools
1. Hardware : PC with pentium 133 MHz, 32 MB of RAM, 3.4 GB of harddisk,

CD-ROM drive 40X speed, Sound Card 16 bits, Monitor SVGA 1.6 million color,
Speaker, Scanner.

2. Software : Asymetrix ToolBookII Instructor version 5.0, Adobe Photoshop
version 5.0, Microsoft Word, Microsoft Excel.

3. Pretest and posttest question, about introductory statistics. Both tests are the
same content. Each test consists 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 outline of the topics with corresponding the leamning
objectives.

1.3 Rearrange 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.

Step 2 : Lesson design
1. Lesson flowchart design
Flowchart should include all detail of the sequence of lesson components, such as
information presentation, questions, student 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 learning objectives.
This step includes drafting the actual instructional messages, as students will see them,
such as information presentations, questions, feedback, directions, and prompts. This
step also includes preparing drafts of graphic presentations such as pictures, cartoons,

graphs, and animations. The storyboard was composed of :



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of inform.sys.manag.)/31

1. Title

2. Main menu

3. Objective

4. Key concept

5. Information

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

1. Development of CAI program.

‘Asymetrix ToolBookIl Instructor version 5.0, Adobe Photoshop version 5.0,

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

are as the following:

1.

2.

Planing schedule program

Prepare computer hardware, e.g., PC compatible computer with
multimedia set, scanner, microphone, and CDs and software, e.g.,
ToolBook, Adobe PageMaker, and CorelDraw.

Comprehensive study storyboards and lesson flowcharts.

Design interactive presentations.

Input information, graphics, and sound to the instructional program

until completed.

2. Development of test.

Pretest and posttest was developed for evaluate student’s knowledge. Both of

tests, were the same content. 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.

Step 4 : Program Testing
1. Checked all components such as manual, introduction, instruction
2. Checked devices, whether it fulfills the course outline or not
3. Tested whether CAI work or not

4. Tested whether CAl in details (Step by Step)

Step 5 : Program evaluation
The evaluation plan was randomly divide the sample into experimental group
and control group. Each group have 26 students. The sample group was graduate
students of faculty of social administration, Thamasart University. The sample group’s
education of statistics are lower level or never study statistics subject before. After
given the pretest, the experimental group was given lessons by traditional instruction
and used CAI program and the control group was given lessons by traditional
instruction. One month later, the posttest was given after finish their lessons. The
experimental group shall answer the questionnaire on the attitude towards learning
through CAI program.
The CAI was evaluated by comparing pretest and posttest scores within between
control group and experimental group and comparing pretest and posttest scores

between control group and experimental group.
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The comparison of pretest and posttest scores within each group was used the
t-test of two dependent means with 95% confidence interval estimation (o = 0.05).
Significantat t < -1.708.

The hypothesis are
Ho : :upre > ﬂpost
Hi: ﬂpre < :upost

The statistics method was shown as follow :

t = D-Do

Sp/Vn

D = X2Dpi and SD = [nZDZ-2ZDy

n n(n-1)

w]
I

Mean of the different between each a pair of sample.

Di = The different between each a pair of sample.

Do = The different of hypothesis.

Sp = Standard deviation of the different of each a pair of sample

n = The number of the pairs of sample

The comparison of pretest and posttest scores between control group and
experimental group was used the t-test of two independent means with 95 percent
confidence interval estimation(g = 0.05).

Significantat t < - 1.6775

445865 I 1RPPR03X
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The hypothesis are
Ho : M control > H exper
Hi: Hcontrol < H exper

The statistics method was shown as follow :

t (X1 -X2)-(H-)

S | L+ 1
m m
Xi - The mean scores in pretest or posttest of the control group.
X = The mean scores in pretest or posttest of the experimental group.
Sp = The pooled standard deviation of the sample.
n = Sample size of control group.
n = Sample size of experimental group.

Sp = \/ (m1— l)Sl2 +(m2 - I)Sz2

m +n2-2
S® = The pooled variance of control group
S?> = The pooled variance of experimental group
n = Sample size of control group.
n = Sample size of experimental group.

Step 6 : Documentation included thesis and operation manual.
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CHAPTER1V

RESULTS

Detail results from the methodology in chapter III are in this chapter.

1. Courseware Design
The learning objectives were set as followed :
1. To understand in the introductory statistics and applications.
2. To apply knowledge from CALI lesson for other subjects or higher level of
statistics.
The topic outline were set as followed :
Chapter 1 : Introduction
- What is statistics?
- Kinds of statistics
- Statistics Process
Chapter 2 : Collection of Data and Presentation of Data
- Statistics Data
- Data Source

- Data Collection

- Data Presentation
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Chapter 3 :

Chapter 4 :

Chapter 5 :

Descriptive Statistics

Frequency Distributions
Measures of Central Tendency
Measures of Position
Measures of Dispersion
Measures of Data Variability
Skewness

Kurtosis

Probability

Introduction

Properties

Rules of Counting
Permutations
Combinations
Computing Probabilities
Probability Rules

Conditional Probability

Probability Distributions

Expectation

The Binomial Distributions
The Poisson Distributions
The Normal Distributions
The Chi-Square Distributions

The t Distributions

Results/36
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- The F Distributions
Chapter 6 : Sampling Distributions
- Introduction
- Types of Sampling
- Mean Distributions
- The Sample Mean Distributions
- The Difference in two sample means distributions
- The Sample Proportions
- The Difference in two sample proportions distributions
- The Sample Variance Distributions
Chapter 7 : Estimation
- Estimation Principles
- Estimation the mean of a population ()
- Estimation the difference in two means (u; - )
- Estimation the Proportions (p)
- Estimation the difference in two proportions (p; — p2)
- Estimation the Variance
Chapter 8 : Hypothesis Testing
- Types of Hypothesis
- Errors in Hypothesis Testing
- Kinds of hypothesis Testing
- Hypothesis Testing Process
- Testing Hypothesis about Population Mean

- Testing Hypothesis about two Population Means
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- Testing Hypothesis about Proportion

- Testing Hypothesis about Variance
Chapter 9 : Analysis of Variance

- Introduction

- Completely Random Design

- Random Block Complete Design
Chapter 10 : Chi Square

- The Chi-Square Distributions

- Limitations

- The Goodness-of-Fit Test

- Chi-Square Tests for Homogeneity

- Chi-Square Tests for Distribution

- Chi-Square Tests for Independence
Chapter 11 : Regression and Correlation

- Simple Regression

- Simple Linear Regression

- Testing Hypothesis about Regression

- Correlation

- Testing Hypothesis about Correlation
Chapter 12 : Nonparametric

- Nonparametric Method

- The Mann-Whitney Test

- The Sign Test

- The Wilcoxon Signed-Rank Test
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- The Kruskal-Wallis Test
- The Freidman Test
Statistics Table
- Binomial Probabilities
- Poisson Probabilities
- Normal Curve Areas
- Critical Value of ¢
- Critical Value of F
- The Chi-Square (x2) Distribution
- Values for the r-to-z Transformation
- The Sign Test
- The Mann-Whitney Test
- The Wilcoxon Signéd—Rank Test
- The Krukal-Wallis Test

- The Freidman Test
2. Script design. The script design is showing in appendix 1.

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 Il and topic

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

to developed CAI program that was consisted of the introduce page, main menu, 12

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

4.

Table 4 The features of CAI lesson.

w
Image | Color | Sound | Motion { Referability

Content
Introduce Page of Lesson v v v v v
Main Menu v J v v
Chapter 1 : Introduction v v v v
1. What is statistics? v v v v
2. Kind of statistics v v v v
3. Statistics process v v v v
Chapter 2 : Collection and

v v v v
Presentation of Data
1. Statistics data v v v v
2. Data sources v v v v
3. Data collection v v v v
4. Data presentation v v v v
Chapter 3 : Descriptive Statistics v v v v
1. Frequency distributions v v v v
2. Measures of Central Tendency v v v v
3. Measures of Position v v v v
4. Measures of Dispersion v v v v
5. Measures of Data Variability v v v v
6. Skewness v v v v
7. Kurtosis v v v v
Chapter 4 : Probability v v v v
1. Introduction v v v v
2. Properties v v v v
3. Rules of Counting v v v v
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Table 4 The features of CAI lesson. (next)

Q
Image | Color | Sound | Motion | Referability

Content
4. Permutations v v v v
5. Combinations v v v v
6. Computing Probability v v v v
7. Probability Rules v v v v
8. Conditional Probability v v v v
ChapterS:Probability Distribution v v v v
1. Expectation v v v v
2. Binomial Distributions v v v v
3. Poisson Distributions v v v v
4. Normal Distributions v v v v
5. Chi-Square Distributions v v v v
6. t-Distributions v v v v
7. F-Distributions v v v v
Chapter 6 :Sampling Distributions v v v v
1. Introduction v v v v
2. Types of Samples v v v v
3. Mean Distributions v v v v
4. The Sample mean Distributions v v v v
5. The Difference in two sample

v v v v
means distributions
6. The Sample Proportion

v v v v
Distributions
7. The Difference in two sample

v v v v
proportions distributions
8.The Sample Variance Distributions v v v v
Chapter 7 : Estimations v v v v
1. Estimation Method v v v v
2. Estimation # v v v v
3, Estimation 4, - &, v 1 Y v v
4. Estimation p v v v v
5. Estimation p1 — p» v v/ v v
6. Estimation o° v v v v
Chapter 8 : Hypothesis Testing v v v v
1. Types of Hypothesis v v v v
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Table 4 The features of CAI lesson. (next)

Results/42

Feature
Content

5
%

Color

Motion

Referability

2. Errors in Hypothesis Testing

3. Kinds of Hypothesis Testing

4. Hypothesis Testing Process

5. Testing hypothesis about 4

6. Testing hypothesis about £ - ¥

7. Testing hypothesis p

8. Testing hypothesis o

Chapter 9 : Analysis of Variance

1. Introduction

2. Completely Random Design

3.Random Block Completely Design

Chapter 10 : Chi-Square

1. Chi-Square

2. Limitations

3. Goodness-of-Fit Test

4. Homogeneity Test

5. Distribution Test

6. Independent Test

Chapter 11 : Regression and

Correlation

SO INSNYNNSNSNSNNNNSNNNNNNSNS

A ENENENENENENENENENENENENENENENENENEN

w2
S ENENENENENENENENENENENENENENENENENE NI,
Qu

S INSNSNYNSNSNYNSNSNNYNYNSNSNSNSNSNS

1. Simple Regression

2. Simple Linear Regression

3. Regression Testing

4. Correlation

5. Correlation Testing

Chapter 12 : Nonparametric

1. Nonparametric Method

2. Sign test

3. Mann-Whitney Test

4. Wilcoxon Sign Rank Test

5. Kruskal Wallis Test

6. Friedman Test

Statistics Table

Exercises

NNSNSNNNYNYNNNSNSNSNS

SNENENENENENENESENENENENENEN
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S. Development of test. Show in appendix II.
6. 'Development of questionnaire. Show in appendix II.
7. Testing

1. All components are complete.

2. The devices fulfill the course outline.

3. The CAI is works.

8. Evaluation

Results of this research are dividing into 3 sections that are :

1. The results of the learning achievement for using the CAI lesson were
measured by comparing the difference means between the pretest and posttest scores
within control group and experimental group. The results of control group are shown

in table 5 and experimental group are shown in table 6.

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

Test Mean D SD t cal t sig
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 difference between the

pretest and posttest scores in control group. (-3.50 <-1.708)
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Table 6 The difference means between pretest and posttest scores in experimental

group.
Test Mean D SD t cal tsig
Pretest 9.46 338 | 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 results of the development of CAI lesson were measured by comparing
the difference means in pretest and posttest scores between control group and
experimental group. The results of the comparison of pretest scores between control
group and experiment group is show in table 7 and posttest scores between control

group and experiment group is show in table 8.

Table 7 The comparison of the difference between pretest and posttest scores

between control group and experimental group.

Group D | SD S, t cal s

Control 1.81 | 2.64 | 30774 | -1.8394 | <-1.6775
Experimental | 3.38 | 3.46

From table 7, the results show that mean of the difference between pretest and
posttest scores in control group is 1.81. Mean of the difference between pretest and

posttest scores in experiment group is 3.38. Pooled standard deviation is 3.0774.
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Calculating t is —1.8394 that is significant difference in mean of the difference

between pretest and posttest scores between control group and experimental group. (-

1.8394 < -1.6775)

Table 8 The difference means in pretest scores between control group and

experimental group.
Group Mean SD Sp t cal tsig
Control 8.85 3.21
3.89 -0.566 | <-1.6775
Experimental | 9.46 446

From table 8, the results show that the mean scores in control group 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 difference in the posttest scores between

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

Table 9 The difference means in posttest scores between control group and

experimental group. .
Group Mean SD S, t cal tsig
Control 10.34 1.96
3.84 -1.9152 | <-1.6775
Experimental | 12.38 1.95

From table 9, the results show that the mean scores in control 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 significant difference in the posttest scores between
control group and experimental group. (-1.9152 < -1.6775)

3. The results of evaluation of the opinions of the experimental group that was
also asked to answer the questionnaire on the opinion of learning through CAI
program. 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 users cannot 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 secking the interested topic that is not complicate. But some
users do not want to turn back to main menu again if they want to go to interested
topic of other lesson. They want to go to interested topic from currently position.

The opinion about sound that should add lecturing sound.
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CHAPTER YV
DISCUSSION

From table 5 and 6 in chapter IV, the results of data analysis is significant
difference between the mean scores of pretest and posttest within control group
(Reject 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 IV, the results of data analysis is significant difference in
mean of the difference between pretest and posttest scores between control group and
experimental group. (Reject Ho). To be a results of table 5 and 6, the mean score of
posttest of the both groups are higher than mean score pretest. But from table 7, the
mean of the difference between pretest and posttest scores in experimental group is
higher than the mean of the difference between pretest and posttest scores in control
group. 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 experimental group to learn statistics. It can help self-learning.

From table 8 in chapter IV, the results of data analysis is not significant difference
in the pretest score between control group and experimental group (Accept Ho). To
indicate that the mean scores of control group is higher than or equal to the mean

scores of experimental group. Therefore, from this summery indicates that the students
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of control group have education about statistics higher than or equal to the students of
experimental group.

From table 9 in chapter IV, the results of data analysis is significant difference in
the posttest score between control group and experimental group (Reject Ho). To
indicate that the mean scores of experimental group is higher than the mean scores of
control group. To indicates that CAI for introductory statistics and application can
assist the students of experimental group to learn statistics. It can help the students to
repeat the topics that they are not understand.

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

1. The installation of CAI program is easy.

2. The most of fonts and images are distinct. But there are some fonts is not
distinct. To indicate that the fonts and image of CAI program are easy 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 secking the interested topic is easy. To indicates that the student 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 questions, to indicates that the efficiency of the CAI

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

faults of this program.

Problem in this research is follow:

1. The leamner cannot read some contexts because researcher was not used
general fonts.

2. From the limitation of Asymetrix Toolbook II Instructor, clips cannot open if
it is not in drive or path 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 VI
CONCLUSION

Objectives of this research were achieve

1. Complete the study and analysis the appropriate techniques for CAI
construction.
2. The efficiency between experimental group and control group has been

analyzed.

The objectives of this research were achieved by tools and .methodologies in

below.

Tools used in research.

1. Hardware : PC with pentium 133 MHz, 32 MB of RAM, 3.4 GB of harddisk,
CD-ROM drive 40X speed, Sound Card 16 bits, Monitor SVGA 1.6 million color,
Speaker, Scanner.

2. Software : Asymetrix ToolBookII Instructor version 5.0, Adobe Photoshop
version 5.0, Microsoft Word, Microsoft Excel.

3. Pretest and posttest qu&stion,.about introductory statistics. Both tests are the
same content. Each test consists of 35 questions.

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

statistics.
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Methodologies

Step 1 Analysis of subject contents and requirements.

Step 2 Lesson Design.

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

The researcher used Asymetrix ToolBookII Instructor version 5.0 to
develop CAI lesson, Adobe Photoshop version 5.0 to edit image, Microsoft 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.
Step4 Program Testing.
StepS Program evaluation.

The CAI program was evaluate by using the t-test of two dependent
means with 95% confidence interval gstimation to compare pretest and posttest mean
scores within control group and experimental group and using the t-test of two
independent means with 95% confidence interval estimation to compare pretest and
posttest between control group and experimental group that significant.

Step 6 Developed thesis documentation and operation manual.
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Conclusion

1. The softwares 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 program can assist the
students leaming. The students of experimental groupwcan improve their knowledge
more than control group. The CAI lesson could be use effectively for self-leamning.

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

1. Further research should be improve sound that can help learning is not tried
and should improve button and hotword that user use it easily.

2. Further research should be applied in exercise level that is from easy to
difficult according to ability of learners.

3. Further research should enhance to artificial intelligent system and CAI via

the Internet.



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of inform.sys.manag.)/53

REFERENCE

1. Jungsuwadee P. Computer Assisted Instruction: Asthma and Therapy [M.S. Thesis
in Science (Pharmacy)]. Bangkok: Faculty of Pharmacy, Mahidol University;
1995.

2. CAI for Electronics Training. [Online] 1998 Aug. Available from: URL:

http://www.datasync.com/~etcai/aboutcai.htm [Access 1999 Jan 25].
3. ououws (@uiiiand) mmeFauas. aeuiunesshoneu. ngamna: 29nua Tnsandu;

2541.

4. Alessi, Stephen M., Trollip, Stanley R. Computer-Base Instruction, Methods and
Development. USA: Prentice-Hall; 1985.

5. Steinberg, Esther R. Computer-assisted instruction: a synthesis of theory, practice,
and technology. USA: Lawrence Erlbaum Associates; 1991.

6. Boyle, Tom. Design for Multimedia Learning. Great Britain:Prentice Hall Europe;
1997.

7. A Guide to Creating Interactive Applications Asymetrix ToolBook II Publisher.
USA:Asymetrix; 1996.

8. Ben-Horim, Moshe. Statistics, decision and applications in business and
economics. 2nd ed. USA: McGraw-Hill; 1984.

9. Schefler, William C. Statistics: concept and appications. USA:

Benjamin/Cummings Publishing Company; 1988.



Nuengruethai Boonyanoppakoon Reference/54

10. James T. McClave, Frank H. Dietrich. A first course in statistics. 3rd ed. Republic
of Singapore: Dellen Publishing Company, a division of Macmillian; 1991.

11. Jeffrey Jarrett. Statistical analysis for decision making. USA: Allyn and Bacon;
1989.

12. Thaddokmai B. A Development of Computer Assisted Instruction Lessons in
Basic Photography [M.S. Thesis in Education Technology]. Bangkok: Faculty
of Graduate Studies, Srinakharinwirot University; 1996.

13. Surapat V. Computer-Aids Instruction for Quality Control. Bangkok: Applied
statistics Department, Faculty of Science, King Mongkut’s Institute of
Technology Ladkrabang; 1996.

14. Pansaeng S. French Reading Courseware Using Context Clues Technique for First
Year Students of the Faculty of Humanities Kasetsart University Bangkhen
Campus in Bangkok Metropolis [M.S. Thesis of Arts in Teaching]. Bangkok:
Faculty of Graduate Studies, Krasetsart University; 1997.

15. Ngowchieng W. A Construction of Tutorial Computer Assisted Instruction on
Component Part of Removable Partial Denture for Dental Students of
Khonkaen University [M.S. Thesis in Education]. Khonkaen: Faculty of
Graduate Studies, Khonkaen University; 1996.

16. Saiamonruttanakul J. The Construction of Computer Assisted Instruction in Public
Health Nursing of Epidemiology and Surveillance for Sophermore Nursing
Students in Boromarajonani College of Nursing, Bangkok [M.S. Thesis in
science (Public Health)]. Bangkok: Faculty of Public Health, Mahidol

University; 1996.



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of inform.sys.manag.)/55

17. Panitwong W. Development of Computer Assisted Instruction Program for
Statistics for Bachelor Degree Level at King Mongkut’s Institute of
Technology North Bangkok. Bangkok: Mathematics and Computer
Department, Faculty of Applied Science, King Mongkut’s Institute of
Technology North Bangkok; 199-.

18. Lohitnavy M. Program Development for Counseling in Diabetic Patients [M.S.
Thesis in Science (Pharmacy)]. Bangkok: Faculty of Pharmacy, Mahidol

University; 1997.

19. augnF udamzan. msReunSouneufiunesdwaeuingdss InnGesssuuiy
aeilaamzdmimindaymea InoiiwuiiSaenmsfnuamiiadia Jxuen
waTulagmsdnu]. ngunw: JudiainedoumImendeasuniunsTsanlszan

ns; 2539.

20. Srithawatchai D. Computer Assisted Instruction in Natural Resource and Industry
for Upper Secondary School Level [M.S. Thesis in Science (Technology of
Environment Management)]. Bangkok: Faculty of Environment and Resource

Studies, Mahidol University; 1992.
o a L @ an = an a 4 )
21. A5, NaN ’nwmfuiym. nanaon. NTUNNI ¢ NNIFITDN ﬂmzmm‘mmﬁmuazmsuaﬁ
o a @
FAINTUVHIINGIAY; 2539.
w o @ o a aw L4 [ 4
22. 3.4 38801 YUUA, 5.6, a1 ﬂiﬂﬂuﬁ'), 3.91. 'J"]ﬁ'\ﬂiﬂf ATUININY, 7.6 UNITAU
J W an a o 3 A a d C4 a @
gaqmﬁi. AON NUNATIN 3. AFUNNA : Ii@WNWﬂW’lﬁﬂﬂimuﬁ'l’JﬂUTﬁU; 25490.
. L= an an -4 v = aa = 4 = @
24, ﬂﬂl1ﬁ]156ﬂ1ﬂ')°lﬂﬁﬂﬂ. anmﬁmﬁu. l“]dﬂl\ﬂﬂll : MAIPIANH AUSINVITNTAT UV 1INYIRY

r-1 ]
wea vy,



Nuengruethai Boonyanoppakoon Reference/56

25.

26.

27.

28.

29.

30.

31.

Statistic table. Department of statistics Faculty of science Chiangmai University;
1990.

o =Y I'4 aa o o o 3
BpMIMIToUgRINAdamaniuasadad miuInemaasuazmaTu et viwef 015
a o g = o o a =3 o o
WUNATE 3. nTanw: M Inenaasinsma ulad wninedeg Tuwosssin
$51%; 2542.
- d an a o g - =Y .§’
5.6, U1 o InTsed. adfuoumswasn Ruwaden 2. ngaunwa: Tsefinw Tosom. Wiy
Y ?
Auad; 2533,
- = 4 tg ®
w Tuwe) 2divaumt. 1smsutia uakais Ind 3 Gee ngufidesduninninadi ..
ngunwe: TssRuauRun; nsnginy 2533, nih 188 — 198.

{i%s waen. ABAATIZH. MAINA0A auInerhans s IinesuFu i,

w o oo é Qs a o 3 P = I'4 r-Y

Tadm yuun. adaemsaadule Ruindsh 1. ngamwa: Tasiuigne; Squieu
2536.

ar an < 4 ¥
Buw (usAneRs, wssdl yyqon. adagIne. njamwa: guiina Tulasmanisanu the

Wauuna Tulad svmInedesalseny; guiou 2537,



Fac.of Grad.Studies, Mahidol Univ.

M.Sc.(Tech.of inform.sys.manag.)/57

APPENDIX I
Script Design
1. Title Explanation
1 usasgluusihdeunisou wlevilauns
l3zney
Picture )
2. Amanveneiijlindeuiivinduduresse
d .
A998 1ilBnATl Hotword f131 START 9%
infeui Tlisd g udadenldmth
Animation WUYNAN

Sound : open.mid deBudlaTusunsa, byjld.way HeASNATH START

2. Menu Explanation
1. i Hotword HEIRITBUNI2 UM UAZAITIADR
Chapter 1 4 ., " v
Chapter 2 Chapter 3 dieldundadneg llgniwsnvesumiug

Chapter 4 Chapter 5 2. el Hotword $1 EXIT dlendnezesnin
Chapter 6 Chapter 7 Tsunsy
Chapter 8 Chapter 9

Chapter 10 Chapter 11

Chapte Table
EXIT

ry
Sound : menu.mid WW’hd"ﬁ“‘mmd

3. Chapter 1 (Introduction)

Explanation

Picture

Back | Next

wihusnvesumil 1 ithugiluuziideun
(umi)

finyghanumiieusuynun
lal§anidhelal

navu ldemineunth

I

- Next
- Back

A a P a
Sound : back.wav WeAANWY BACK | pext wav onaniuy NEXT
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1.1 What’s Statistics

Explanation

Back

Next

Main

List

Topic

Information

o d o o=y
ﬁﬂ'l‘l]'i'iﬂ'lﬂlﬂﬂ’)ﬂﬂﬂ’)'l&lﬂilwilﬂﬂﬂﬂﬂ

-1

o o I 2 o
§i Hotword ¥iadenanluuni 1 deFundiivh
v d . 4
fondnla Icon Megdrenihiesavuglhl
A a o @ 9/ o 9 [ :
wazdlenanneg ludmthvesidendmiu
i
- Next = Wfmidwiell
- Back = nav'lldmdhneunth
- Main = hlfwduyndn

- Table= QlanAnmsnada

3 A
Sound : back.way tWefany BACK |

4 a
next.wav ulaﬂﬂﬂuﬂé NEXT

3.2 Kind of Statistics

Explanation

Back

Next

Main

Topic
List

Information

S a d‘ - -y
ifussnenenulssinnueata

~

L Qr $ A § $ o
1 Hotword ¥adananluuni 1 dsdundiia
o 4 . 4
Jondnla Icon Aegihenihiesnifeugally
A a o o £ o @ u’l’
uazdiendnnaz ludsmihwenidendniiu
UPGIT A AT
- Next = ludandeely
- Back = nav ludmihneunin
- Main = ll8miuyudn

- Table= @anthaassada

3.3 Statistics Process

Explanation

Back

Next

Main

Step 1

Topic
List

Step2 || Step3

Step 4

Step §

=

PO
1l Hotword susfisu3imsadn 5 4u e Idund

D

k4 9
FozuanaiesuIevaITuIU 9

a o Y A N ¢ ¢4 o
U Hotword ﬂ']‘ﬁﬂﬂﬂﬂi‘u‘lmﬂ 1 LB WMUITNN

Howdinla lcon flegiranthitezidougd

uazidlonanfies Ifamweniadendmiu
Hnngieu

- Next = llfmihdely

- Back = naulfmdhneunth

- Main = lfwmduanmdn

- Table= @aniiivhensieada
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‘ 4. Chapter 2 (Data Presentation)

Explanation

<o A 3 L 3
tigthusideunii 2 (Msswsmuazitous

Yoya)
Picture finnghem
- Next = llfsnive’ly
- Back = ndvlldswdhdsund
Back | Next
4.1 Statistics Data *  Explanation

Back| Next

Information

Topic
List

) d4 o aa

fiswssneneiudeyanisada

] s [ 2 P d’ o

§i Hotword Yadendnluuni 2 Wedundia
o d . 4

Yondnla Icon Miegdrawihieznlfougylyl

4

wazidlenanive Wfmihvesiadendmiu

U RSy

- Next = llfamiiwiol

- Back = ndu lfamidsunih

- Main = Wdmduyvdn

- Exercise = ldmdmuiinda

4.2 Data Source

Explanation

Back | Next

Main | Exercise.

Information

Topic
List

Ao 4 o v 4
UAMUTTEUNGINTUR ﬁ“ﬂu-lmaﬂsﬁ,ﬂga

R

i Hotword iadendnluumit 2 dedundin
fondnla leon fegfraniitezn/fougal
unzidenanfs WEmthvesiadendmiu
Ay

- Next = lfiantheiely

- Back = ndulfsmdeunth

- Main = lfmdhanywén

- Exercise = Wdwmdwuidnda
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4.3 Data Collection

Explanation

Back| Next

Main | Exercise.

Ao 4 o v
uﬂ‘l‘l.liitl'ltll.ﬂﬂ’m‘ul.mawm'l‘llaqgfaga

=

i Hotword ¥iadendn luuni 2 diesundiin
o A =
fondnia lcon Nogdramihfeslaougally

ry a d o 3 @ @ :
uaziiendnnee ludmihwesiadendniu
Information a .
Ty
Topic - Next = Wéwmiheell
List w e .
- Back = naulumihneunth
- Main = Tldwmdwnman
- Exercise = ldanmiwuuinda
4.4 Data Presentation(Article) Explanation
-3 A o -]
i fifussnuneiunmsinausdeya
aC ext v »
§i Hotword Wadevidnluumi 2 dieFundivia
Main | Exercise. - d4 . "
fondnla icon Mogdremihiesnlfougyl
A L3 o o U’
uaziilendnfe: lEmihwesiadendamiu
Information A
finngham
Topic - - Next = Wéwmdwely
List

- Back = ndulfamihneunth
- Main = TlFamiuuyndn
- Exercise = WmiiwuuAnda

4.5 Data Presentation(Table)

Explanation

Back| Next

Main | Exercise.

Information

Topic
List

ﬁﬁmﬁmmﬁmﬁ'vmsﬁnﬂuaﬂﬁ'mgmmumsw
uazil Hotword ¥ian31e ilendnszudnsi
et eiiaiu

i Hotword adendnluund 2 deundiiv
fondnla 1con flagirendhitesiougyly
unzidiondnfez W Smiwentadongmiu
fangie

- Next = ldwmideeld

- Back = ndulfmddeumh

- Main = TWfmiungman

- Exercise = Wwmdwuuiava
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4.6 Data Presentation(Graph) Explanation
o d QF o
ffwssnenstumsivousdeyauuuuny
Back | Next Information 5 donand .
- - Qi Wenanfigihilseneussuansmmuuiaivg
Main | Exercise. Picturel 2 a 9 nq v
Yy uaslilums Munugiimanedudoys
P. tllr a4 o ’ o
icture2 1 Hotword 2 dendnluunii 2 detundiv
@ d A
Pictare3 Yondnla Icon Megdmihieziaougdly
3 4 a P o &
TOPIC uaziiendnfee lfsnihwesiateondmiu
List
R
- Next = llfaniivdely
How to use graphs

- Back = nauTuSamihneundh
- Main = T¥wdhanmdn

- Exercise = IdamiwunRnda

5. Chapter 3 (Descriptive Statistics)

Explanation

Picture

Back | Next

] A ooy
ﬁgﬂuusm%ww 3 (adAnsTUIUT)
=
Ty

Tugansdhvelal

asu ludamdhneundh

- Next

- Back

5.1 Frequency Table

Explanation

Back | Next Information

Main | Exercise.

1

Topic
List

4 =
§i Hotword 1a% 1 (ondnssuaaanisadem
43 4 ) o
FIUINUIAMATUN 1 naziauduse T T
o 4
AGNIUATLNG 6 TU
a o @ a2 ﬁ a I o
§i Hotword #a¥ondn luuma 3 iletnudina
o a P
Fondnla lcon MogdrawihisznldougyTy
d =) o L) o ::
uaziilenaniez ludmhwesiadfendmiu
fnginm
- Next = llfiantheely
- Back = navllfamihdeunth
- Main = T¥mduyndn

- Exercise = ldmdhwuninia
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5.2 Histogram.Polygon,Frequency Curve

Explanation

Back| Next

Main | Exercise.

Picture

Topic
List

dgunmuaasdalaunsy, Tndnou uazidu
Wenmid ol undsnsswizuansds
eFuvesi WL

§l Hotword adendnluundt 3 ileSundiv
fowdinla con fiogdamiifeziiougd
wazdlendnfiez Wdmdhweniadendmiu
Ny

- Next = lffantheely

- Back = naulSmdineunth

- Main = ldsmduuywdn

- Exercise = lWfamiwanidnda

5.3 Frequency Distribution

Explanation

Back| Next

Main | Exercise.

Information

Topic
List

4 T
figdmsnnsusnaaud deldundindw
sznsuveImssazuanifiaiue

o o i 4 4 3 o
ii Hotword iadiondnluuni 3 Welundiia
(3 § o {
fowdnla Icon Miegihenthnezniasugdla
4 I @ 9 o v &
unzllenannez limihvesiadendmiu
Hryrhe
Tulfandheely

- Back = ndv ludantheunih

- Next

- Main = lfsmdunman

- Exercise = W&l wuudnia

5.4 Mean

Explanation

Back | Next

Main | Exercise.

Information

Topic
List

Example

o A (- i A J L
'mismumtnﬂ'ummammzﬂnmmw

=t S 4}

%) o Py é d’ I o
Hotword #avenanluuni 3 Wedundmia

e

fondnla leon fegdhemihitezAougy
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5.11 Skewness
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6.1 Introduction
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6.4 Permutation
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6.7 Probability Rules Explanation
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7.1 Expectation
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7.3 Poisson Distribution Explanation
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7.5 Chi-Square Distribution
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7.7 F Distribution Explanation
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8.2 Types of Sampling Explanation
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8.4 The Sample Mean Distribution
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8.6 The Sample Propotion Distribution Explanation
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8.8 The Sample Variance Distribution
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9.2 Estimation #
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9.4 Estimation P
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10.2 Error in Hypothesis Testing
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10.4 Hypothesis Testing Process
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10.8 Hypothesis Testing about &
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11.2 Completely Randomized Design Explanation
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11.4 Completely Randomized Design (cont.)
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11.6 Randomized Completely Block Design Explanation
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12, Chapter 10 (Chi-Square)
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12.3_Goodness of Fit Test
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12.5 Distribution Test
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12.7 Independence Test (cont.)
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13.1 Simple Regression
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13.3 Testing Hypothesis about Regression Explanation
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13.4 Testing Hypothesis about Correlation
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14.1 Nonparametric Explanation
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14.3_Mann-Whitney Test
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14.5 Kruskal Wallis Test
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Exercise of Chapter

| mack | nexr | mam | Tamir |

1

: 3.
Question I__Jsmnn

1 2 4,

Hint

A < (]
dudneilfuvesion dendnfszuaasinm

I 4
veadoriuq fan

mulu field fronudazdoszilszneuduijy

idenneuniedesiiidudmou uaztjunay

dmuraiiify Score ionavsuansnsuuuiigls

8 luudazdo uasuansnzuuuswm

fianygheu

Next = lilfwtiwio’

Back = niulFmhreunth
Main = lilfmdunmdn
Table = Wani1wemse

Sound : back.wav u‘feﬂﬁﬂwu BACK

, next.wav lﬁaﬂaﬂw NEXT
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Lesson Flow Design

START
Main Menu

: : ‘ I .

Chapter 1 Chapter 2 S Chapter 11 Chapter 12 Statistics
Table
Y Y Y A 4
Topics Topics Topics Topics

Y Y Y Y

Exetcise Exexcise Exercise Exercise

A% 23
D® WE D® WE

Next Topic Repeat
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APPENDIX I

Test

&
uuuNATeUMISHINSsuRBNRIne Y waeW I ITD Ao IR

1. deladuaddinsedimssan

1) Mmsdssunue 2) MSFAMINTZITO

3) m3dmneianulsdim 4) MINATBUANUATIY
2. dolafhudoyauvuidosdy

) SwaugiAmglulssmuvmitsluseud

2) dmiminAnnudazey

3) gunginaufisesadasu

4) qnﬁaﬁazntaz3

m'mga ) ﬂ'.l‘l&l?\ mméazfm
30-39 1 1
40-49 3 4
50-59 11 15
60-69 21 36
70-79 43 79
80-89 32 111
90-99 9 120

ninawenuss i ldsidendhdaiemimende 3-5
1) 66.64 2) 69.50 3) 75.08 4)76.17
3. Median
4, Mode

5. Q
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6. 3uTAwmMDINNN

1) msuvnusRImdazmasdeya 2) msusnussanudideuiiudalaunsy
3) MIUINUISANUA TS 4) M3nonuInIATI
7. lodlrudIndd 10 vaneds
1) fideyasuam 10% vesdoyanamuaiifadnd P,
2)

3)

¥ »
Yoyadniu 10% vesdoyavisnuanfidganin p,
=y

Py
u
= 9 ° S 3 =t as

UYBYAIUIU 10% VOIVBYAMINUANUMFUNIND P,
r=1

4) fideyasiuau 10% waa%’ay’aﬁ"’wuﬂﬁﬁﬁflﬁsﬁﬁu P,

8. $w n. Seeaviemie 30,000 daussuuaasgiu 5,000 uagin v. Seeanumnis
50,000 damﬁmmummgm 700 vifSeuifivuveavieaesduillgh
1) 511 0. TmInseaneseaviennn 2) $1u . Tn1snsznvseaniennn i
3) msnszarvestenwresi Ay 4) usuidien 8w s unde ivhiy

o. ludoyniidwan1d Aundunvadin 45 sugm 48 gruilen 52 TAsmwivesdoyayai
lanyg
AN DN 3) iide 4)Und

10. Smsuenusanutiiudnuazasiaia 1953 lafsemmzaumianans

Do ) Useg 3) grutien 4) fumie

11. Yol lildquanifvesamuninzdiuveungmslla q ¢ ®))
1)O<P(E)<1 2) P(E)=0 6’1mqmsai’t?u'lﬁﬁiammﬁﬂ%umu
3)-1<PE)<1 4)PE)=1 t’hmognﬁaft‘i?umaﬂmsﬁﬂ%uuﬁuau

2 N I o v 9d
12. veq 5 Fueluge quusviumiag 3 Fu witivdy1ans

1)5! 2)51/(53)  3)5L[315-3)] 4) 5x3
13. Tduuzaiae 2 A ayu 3 Au uazySou 2 du gaSownlesaduiulanis
1)21312! 2)71/(213121) M 4)(213120 /7!

14. $1 A uae B ifudaszdefiu P(ANB) Ao
1) P(A) x P(B) 2) P(AMB)/P(B) 3) P(AY+P(B) 4) P(A/B) x P(B)
15. §1 2xf (x)= 26/20 Uag D x>+f (x)= 50/20 f1 E(X) uae VeO thuls
1)1.6uaz25 2) 1.6 1z 4.19 3)1.3u82 0.9 4) 1.3 uaz 0.81
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16.

17.

18.

19.

20.

21,

22,

23.

24,

o3 i auveses Inaviianildlinsusnusalnidredmas 4.5 3 dadisauuinns
g 0473 Nmﬂ'nmh‘azli'luﬁaz'lnd%ﬁﬂwﬁa%sﬁmqmﬂ%’amadnﬁau 5%

1) 0.1056 2) 0.3556 3) 0.6633 4) 0.8882

vinde 16 ssmmmninedluiies Indwiiandsesfiogmsidomszning s fa 53 (14
andends 16)

lumsdssanasmmnined 1 Taeld X andetusingldn

1) dszanmnt 1 "lﬁ'ﬁ%unﬁaﬁ'aadnﬁwm“lmﬁu 2) ihudlszinuitlieudes
3) Hudnlszinaiinedivadmiu B 4) gnynde

mguiedieviia 16 nlssrnsifidunto 120 wasdnrumanussuvesih
061914 215 Aeansmanninzihufidundovesiedieziornt 130 v 14aadala
Nz 2t 3)F 4)p

andretiedan 16 nsiles Wimiininduvesemsnsedles s00 ndu dadloaiun
WAy 20 p5U samAnlsznaminmasluszans Assdunnuidedu 00%

1)489.3 < LL <510.7 2)490.2 < L < 509.8

3)488.3< L <511.7 4)4912< L <508.8"

winde 20 v wausetaiiy 40 nszilesss 1¥fadaladssanad

NZ 2)t 3)F 4p

visnnesasuddssnmils TamnisefiuSinneiunts e Tauds 12000 nu. 5§
nageyTasdisnnniediesofiuiinue 100 fu dsngfiergn e Tanade
14500 nu. Fendvaunasgiu 2400 nu. saageudd Tazuvesusimingedense
Wifi o= 0.01 (uifnsmevaslugesig

fFewnmneudeuithuniesaeidvode A uas B ifmansslaelfiiundecldsooud
atae 12 fu udr WsaSeoumuaanmuesiniu msunatveszes3e 18R

A: X=236000W. S,3200 1.

B: X=24800 L. S,= 3700 Y.

amazeuTneld 0= 0.05 Iniundes A uazs Tisefu snddlsznnsdnisusn
weslnddlnA(radndinevnslugesing)

aefmstguIaasTh 20% vosdquyys seuguyvsastaulias nindaetedquyys 20
au fifrouquymiawing 6 au wnadeuiweusasesssmsunguifiusiwol

101=0.01
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[-3 t:i v o 4' o [ g dy
25. mmuﬂmmsmamué’mwnmmsmmsﬁnym%mmzmmuum ﬁ‘lumsnmu

. TIUIUYAT(AU)
sERUNTIANYN ,
0-1 1-3 WA 3 5
dszoudinu 14 37 32 83
seudnu 19 42 17 78
gAvAnY 12 17 10 39
590 45 96 59 200

wnarsyiwdazszAumsAnuiSnouyas Tnomde liuand1eiu i o= 0.05(0uRud ey

adlureeg)

26.
iwgmsel A B o D
Snunsaiifa 110 57 53 80

1 ’ "’ a 4 ' § a o
1 0=0.05 sznan ldnselidungmisel A ety 2 whusauvgniseidu q(Hudmovasly

¥99714)
¥
-1

o 9 (K4 a o [ Cd ar
27. $udy Insviemiuenumne-vds sazsmoumsqu 1 flawidugs

¥y

1100721 25 ¥ 139 5

Toun 25 ¥ 139 9

Na
9
7

' o o o w o a ' w
214 0=0.01 nageyIhFIUWALAT ST Tnamsg InsvieniiTuBasereiy

9 P o a o LTS ] \\l :sytl Blalsl
28. UYBYANYINVASLUUTDIVIN N. UASAZUUUTBUIN V. VDIUNTIU 5 AUAD Uil nlsg

asuinude 28-32

AZUUUI N(X) | ASHUNIN U(Y) X, Y, XY
1 2 1 4 2
2 4 4 16 8
4 5 16 25 20
5 7 25 49 35
5 8 25 64 40
17 26 71 158 105
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' ar a @ w o v a v 1
ﬂ'lﬂll‘lji3f'm'ﬁﬁ‘"ﬁﬁﬂuﬁisﬂ’«)wﬂmmuﬁﬂﬂﬂ‘]ﬂ A UAT U ININU 0.96 HUIWYANUN

29,

30.

31.

32.

33.

34.

35.

1) Snzuuuasuian n iy 59 v an 2) Srazuuaeudan n iy 33 ¥ iy

3) nzuuuasuin o an 33 ¥ an 4) gaviedo 2 uae 3

desnmareuhnsmugeveshireniinnuduiuiunio i w2 1dmasa

NAABURND

1)5.93 2)20.75 3)12.0 4) 1.66

vt 28 i 0=0.05 nareumaiien s lfeniuuningafie

1)3.182 2)2.353 3)2.015 4)2.571

w ldaqumsonnosie

1) Y=092+1.26X 2)Y=1.84+026X 3)Y=428+2.52X  4)Y=22+3.52X

flFaumsonnsuninde 31 imensainzuuaendn v veninSsuiaeyldazuum

391 0 3 nzuuu e lddmnselvesnziuuds ¥ Wiy

1)3.78 2)4.0 3)4.7 4)5.9

uSEMhMIgugndan 20 au ieaeunaNTeLsTHINIULAD e Tasfivouinn
o o

9 o 9 Yo o 9 [ ;
Wouaun 1 veudloulvdudu 2 1dnassil

Wo A 11111212122211211111

=i,

3/

Yi9B 22221121211122122222

b,

3 } 4 [ ; o
#1 o= 0.05 a3 1an3e hilignMzeuwuuisaedteuandiefiu
I ey o
910 landdsuuez 19355 lalumsmdmeu
1) Sign Test 2) Mann-Whitney 3) Wilcoxon  4)Freidman
2049 30 AMadAnATeLAD
16 2)10 3)12 4)18
=4 o a A =Y 9 a 9 Yo @
1INNTNATBUANUHYIVBIAU 2 Filn Aoviia n 4 Nou uazyiia v 5 Noulasioudy

A a $ § ¥ W a 4 d v @ a 4
wilafuituindasalesiiqe susuasaiiufiuiiudwsesesaan sudedusumifedui

o o

HYWIRNNTER

¥UAVDINY ANNINY YUY
DUAY 123456789

- o -1 [ ) 4
PNATDUNAUTA N 1AL ¥ IANULIWTAMNYU N Ol= 0.05
90 Tandtuuez 1458 lalumsnidnou

1) Sign Test 2) Mann-Whitney 3) Wilcoxon 4)Freidman
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Questionnaire

LUUFaUN
<] o ¢ o aa & o
1529 Mmsldldsunsupanfiainaddoasaudtadmiassy

. %—mmqa
2. AmwagszanbBygn O s O O en

a1 T A
vnuesGaupanfomeftonsawdell O we O Like

1] = _ ey g (] [ ]
ieeBuudnadfiesiunnewideld O we O Line

—

>

1] -3 - 3 o ] 4 or A ] 1 1
5. Wvihudsumnudadiuuasdamuauustinrawinuiaaiuizesdieansiiasiudesing
5.1. nmsRaseilsunsufianugsannvitali adwls

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

..................................................................................................................................

.................................................................................................................................

..................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................
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APPENDIX III

User manual

msfadfsllsunsa .
rlesnnTalsunsuilving 45.9 MB Sy drive C: vaaviminasiiduiiin athaien 6o MB

1. 1A My computer 36 Windows Explorer Suiianandi drive €D ududhlilu Folder Jo
SetupCAI udaduiiiondndl file o setup

2. 19 destination directory 1% c:\ Isa

3. @onMsARRILY Full Tihunsuszhinmsanddaesunde

nasonAnadldsunsauudlvaada Fonts Tas
o 2 a4 o £ o d
1. (ila My computer Ausiian@ini Control Panel tfrduiiianiind Fonts

"Iy File & fon Install New Font
({90 drive C: 1A Folder Ai® C:\Isa\cai_font

> w N

ToTAIS 030 font 9uiaTe uBINAL]y Select All u¥anatly OK
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mslEauldsunsa

. 9 g 3 Qs ny = { g
1. n drive C: uduTa Folder ¥o Isa vimiudULananT file 50 Isa Exe Tisunsufiezgnila
1 o
YuAag

5

)
Lot

oS .a;a 4

S

|

=y 4 o ¥ o 4 A g 1 Qr
2. Windniidri START Tsunsufies TSandhunymdndaaasifounSousa  fagi

ntroductory Statistics and Applications

unu
Inbioduction
. misdauadoys atEwsStN
" Dota Praseniation . Desaiptive Statistic
ALY msinninsnuITadu
Prokchiliny ‘ Probobiling Distbution

- msinIonSucoanaay MsUsLm
+ Sampling Distibution . Estimation

msnagaVavUaaIl ; MEdnSIIADIUIISUSIL

Hypothasis Tasting g Analysis of Varionce
msUs:onalRaens | MeA0ALIGEINGUUIIE
Chi—Squc‘m . fegasssion & Conalotion

auunsiunin mSEHa

Nonparometic Statistics iohle

R,

i)
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P a a 9 o < a 3 ] a '
3. mﬂmﬂﬂﬂﬁﬂ'ﬂﬂ‘ﬂ1ﬂ 9 1Nﬂu1lll'lal,ﬂﬁﬂ mz'thm'nuu U ﬂﬁﬂ'VIU‘VIﬂ’J']Uu'WZLﬂH

Tusunsudes lldamdhuusih¥eunannineilu asgl

“4Intioductory Statistics and Applications
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s
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s et e e e e

R N R
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o
e

*

~
e

R

4 ' U A A 4 J ¥ 4 L
fyuynarseeiitly BACK Fudlonanes lilfsumnounth uazijy NEXT ienaezlids

9
niee llvsauni

4. 9nde 2 ienatljy NEXT szidgniini 2 vesumasgy)

¢ Introductory S

wunths Ardronimanared (event ik Stensaafatuinmisniioda

= 4 2
VINNIINARDY

aufinum sample space (Funda sample point

” #a duimwes sample space

Awou sample pointtu E
anuhasiflusasmamsninily = ———————————
“hwsu sample pointlu S

T e R e
b4

Y = 9 o 9 dyé A a do Y d
ﬂ'\ﬂ‘ll')'ll’ﬂﬂluﬂ"'ﬁlﬂﬂﬁ'ﬂ AU IULAAINIVUDAN ) maauwummmmwmvahmz

b4 t 4
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NEXT fio 11 ldanihae 11

BACK fe 1 lUdandhneunth

MAIN fie I ldaywan

EXERCISE fio 19 luFamiwuudlnyia
TABLE fie Idillanvheamsaaatum

[ » v
5. iilendni EXERCISE 9 ldmdhuunfiniavesumiu q dag)

<% Introductory Stalistics and Applications

S e S

y v s ) 4 { 9 o
Auuuuaasdeuvuiniavesunla Auynillfu SCORE iessuannzuuundldviumy

Hvia 18 uazlinygien
NEXT fio ¥ l&anshae 11/
BACK fio 11 lfanyhneunth
MAIN fie W ldmdhusnvesumiiug
TABLE fio Wdlamihenams aadaaman

U o & 4 < Y 3 ‘3
audefitjudeveiiniadaiionaseauitmiadoriuiuin
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4' d' Y aa o
6. wWananiuy TABLE UAAINHIANAITNO0A aagl
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R,

M

RIIDDP,

I

Kb

4]
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K

P
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e

RN N DN X RN N R R TR ¥ W o : NI

TR IO AT A I IR T

vy & A 1 & Ad o d [ e’: v
ATUHUULTMNFDAITN UASTWIDAITHNAN 9 Wﬁluﬂﬂﬂﬂﬂ‘b’ﬂuuﬂﬂzvl‘ljﬂ»iﬂ'li'l\?uu a3
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