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ABSTRACT

There is a lack of media for teaching Computed Tomography. Computer
Assisted Instruction in (CAI) in Computed Tomography may solve this problem. The
purpose of this research was to compare three different types of CAl, the first with No
Sound, the second with Sound without Answer and the third with Sound with Answer
by evaluating learning achievement. The sample group were 70 first and second year
Radiological Technology Students, Mahidol University. They were randomly
separated into three groups. All three courses in CAI had the same conceptual basis
but the instructional methods were different.

Data collection methods used included pre-test and post-test together with
questionnaire and an attitude survey. Data were analyzed by using percentage, mean,
standard deviation and t-test.

The results of this study indicated that:

1. In all three courses the benchmark criterion of an 80% score was achieved.
This means that all three methods meet the standards for Computed
Tomography instruction.

2. There was no significant difference found between the three kinds of Computer
Assisted Instruction (CAI) in terms of efficiency.

3. The study showed a significant gain each group in pre- test and post- test
scores. Computer Assisted Instruction (CAI) with No Sound increased from
28.26 to 82.02, Sound without Answer 29.77 to 82.69, and Sound with Answer
40.02 to 80.97. These results indicate that Computer Assisted Instruction (CAI)
is an efficient way of teaching Computed Tomography but the results do not
distinguish a best method of the three.

KEY WORDS: CA/COMPUTED TOMOGRAPHY
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CHAPTER1
INTRODUCTION

Over the past 29 years, Computed Tomography or CT in short name has
become a powerful diagnostic imaging tool for a wide variety of clinical applications.
This equipment is superior to general x-ray because the image can be view in slice, we
don’t have to operate the patient to see inner organ. For the brain scan, only one slice
scan can get the brain image in two dimensions. Because of the special resolution of
CT image we found that we can differentiate all tissue which is very less different
density. Because of difference in x-ray penetration when x-ray pass through organ,
that why we have difference in image. Beside the good image quality, it’s very fast
examination and also no pain which is made benefit for diagnostic, treatment planning
and follow up. Anyway to do this we have to have special staffs, with experienced and
well trained in Computed Tomography. But the learning process of X-ray Computed
Tomography subject for Medical of Science, Radiological Technology Course have
some problem of budget to buy the Computed Tomography machine, which is very
expensive because it’s high technology and have to import from oversea. On the other
hand the number of the machine is not enough for radiographer students to practice.
Because of these reason the Radiographer schools which attached to hospital almost
had not enough machines for teaching purpose. The hospitals still have to serve the
patient as well. Another problem of learning Computed Tomography is the
complication of the system, size of the system which is very huge and radiation
hazard. During the examination the system will release x-ray radiation big amount. If
the human body was exposing too much radiation may cause biological effect.

Since the development of computer technology very fast that makes revolution
in Science, Military, Medical, Commercial, Industry, Communication and Education
as well. Because of these reason, that’s make computer technology is very importance

for us to find out how to make benefit of this technology especially for education.
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More over to use the computer technology for education will balance of technology
and preparing the student to ready for the life of high technology computer as well.
Include make them more skillful for any knowledge searching. Computer Technology
have very much involved in all education include education management, learning and
teaching method. Especially the learning and teaching purpose, it’s widely apply to be
an education media include computer program in the market and bring in the
Computer Assisted Instruction ( CAI ) to apply to be teaching tools. To apply this
program for education will help the teacher produce the quality teaching media which
will lead to develop the suitable teaching media and reduce the purchase machine cost.
Most of the Computer Assisted Instruction (CAI) research proves to be very
effective for education media. The comparison result between the teaching by the
Computer Assisted Instruction (CAI) lesson and by lecture found that the student
which is study by Computer Assisted Instruction (CAI) lesson has comparable or
superior result than conventional lecture method. More than that it will prevent and
reduce the damage of the CT machine that may cause from not enough knowledge of
student during the practice period and can evaluate the understanding of the student
before the practice course as well. But the Computer Assisted Instruction (CAI)
lessons have to have very good quality and efficiency. Because of these reason that
lead to produce Computer Assisted Instruction (CAI) lesson for Computed
Tomography subject as a teaching media for radiographer, Medical of Science,

Radiological Technologist.

Objective of Thesis

1. To get suitable Computer Assisted Instruction (CAI) on Computed
Tomography for Radiological Technology student, Bachelor of Science, Mahidol
University.

2. To be guide line for others Computer Assisted Instruction (CAI) for

radiology field.
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Research Hypothesis
The purpose of this research was to determine that the Computer Assisted
Instruction (CAI) on Computed Tomography that has been design has efficiency not

less than criteria standard 80/80.

Outline of research

1. Population
The population for this research is the student of Bachelor of Science in Radiological
Technology, first and second year which had no experience about Computed

Tomography.

2. Sample
The sample for this research is 70 students of Bachelor of Science in Radiological

Technology, on first and second year.

3. Design and present Computer Assisted Instruction (CAI) on Computed
Tomography by Macromedia Authoware Program. This program provides a powerful

for creating and presenting interactive information.
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CHAPTER II
LITERATURE REVIEW

CAI programs were designed to provide the standard benefits of unlimited
practice, self-pacing, and immediate feedback. Computer programs have been able to
create CAI programs that served to increase student learning by affecting cognitive
processes and increasing motivation. Current research shows the mechanisms by
which computer programs facilitate this learning: (a) personalizing information, (b)
animating objects on the screen, (c) providing practice activities that incorporate
challenges and curiosity, (d) providing a fantasy context and (e) providing a learner
with choice over his/or her own learning.

Bangert-Drowns, R. L.; Kulik, J. A.; and Kulik, C. C. (1) had presented the
results of a meta-analysis of 42 studies. Computer-assisted and computer-managed
instruction had very beneficial effects on achievement, while computer-enriched
instruction had only modest positive effects. All forms of CBE had positive effects on
student attitudes toward computers and toward courses which included computer
activities.

Batey (2) reviewed research on computer-assisted instruction, the use of
computers in language arts, computer games, and the use of computerized tools such
as databases, spreadsheets, and science lab interfaces. Reports positive effects of all
kinds of computer use with elementary students.

Becker, H. J. (3) had examined findings from surveys and research studies to
determine the effects of CAI and other computer applications on student achievement.
Finds that most studies are too flawed to permit reliable conclusions and suggests new
directions for future research.

Bialo, E., and Sivin, J. (4) reviewed research on the impact of educational
microcomputer use on student achievement, motivation, and attitudes, as well as their
effects on classroom social interaction and the learning environment. Results are
generally favorable, with effects differing by subject area, student characteristics,

software design, and other variables.
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Bracey, G. W. (5) provided a brief summary of research conducted since the
author's previous review on this topic, conducted in 1982. Main findings: 85-95
percent of studies show positive effects of CAI, and the effectiveness of CAI decreases
from the elementary to secondary to postsecondary level.

Braun, L. (6) reported the outcomes of a study of the potential that technology
offers to education, including information on achievement effects, potential social and
economic benefits, recommendations for educational decision makers, and suggestions
for implementing those recommendations.

Burns, P. K., and Bozeman (7) presented the results of a meta-analysis of 40
studies to compare the effectiveness of traditional instruction alone with a combination
of traditional instruction and computer-assisted instruction on students' mathematics
achievement. The combined traditional-CAI approach was significantly more
effective.

Campbell, D. L.; Peck, D. L.; Horn, C. J.; and Leigh, R. K.(8) compared the
mathematics performance of third graders using a commercial computerized drill and
practice program with that of similar students using a conventional print drill program.
There were no statistically significant differences between groups.

Capper, J., and Copple, C. (9) discussed CAI and programming, the most
common instructional uses of computers in school settings. Presents information on
costs and equity issues, and offers implications for curriculum, instruction, and policy.
Includes a summary of research reviews on the effects of CAI on student outcomes.

Collins, J. L., and Sommers, E. A. (10) summarized research on the use of
computers in teaching composition and presents methods for integrating computer use
into the writing curriculum. Supports the use of computerized word processing
programs as part of a holistic writing program; does not support the use of drill-and-
practice programs for teaching isolated sub skills.

Dalton, D. W., and Hannafin, M. J. (11) compared the effects of five different
instructional approaches involving the use of mastery and no mastery methods and
computerized or teacher-directed instruction. The subjects, eighth grade math students,
performed best with mastery treatments and when remedial instruction varied from
initial instruction. There were no differences between CAI students and those

receiving teacher-directed instruction.
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Dickinson, D. K. (12) presented a review of research on the use of
microcomputers in writing programs, followed by the report of a study conducted with
primary-age children. The use of the microcomputer for teaching writing fostered
cooperation and collaboration among students.

Edwards, J.; Norton, S.; Taylor, S.; Weiss, M.; and Dusseldorp, R. (13)
reviewed research on the effects of CAI on achievement, retention, and learning rate
and its effects on students of different ability levels. CAI as a supplement to
traditional, teacher-directed instruction was found to be very beneficial.

Ehman, L. H., and Glen, A. D. (14) discussed the types of computer software
available to supplement social studies instruction, teacher training needs, research
findings on the different kinds of CAI used with social studies curricula, cost
considerations, and other topics.

Gore,D.A.;Morrison,G. N.; Maas, M. L.; and Anderson. E. A. (15) investigated
the effectiveness of reinforcing basic reading skills and teaching computer literacy
skills to five-year-old children through use of a drill-and practice software program.
Results indicated that the CAI program was effective in developing both kinds of
skills in subjects.

Grimes, D. M. (16) discussed several aspects of the use of CAI in California
schools, including findings regarding its effectiveness, obstacles to its use, cost
factors, instructional potential, and sources of additional information.

Hall, E. R.; McLaughlin, T. F.; and Bialozor, R. C. (17) reported the results of
a study in which computer assisted instruction was used with mildly handicapped
elementary students. The spelling achievement scores of CAI participants were
significantly greater than the scores of conventionally instructed students, and half the
CALI students had scores equal to those of their no handicapped peers.

Hasselbring, T. (18) summarizes results of research studies and Meta analyses
on the effects of computer-based instruction on student achievement and attitudes.
Results favor the use of CBI over traditional instruction.

Hawley, D. E.; Fletcher, J. D.; and Piele, P. K.(19) reported results of a study
that involved implementing computer-assisted instruction with Canadian third and
fifth graders. Although subtest results were mixed, the "total mathematics" posttests of

CAl students were significantly higher than those of students receiving traditional
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instruction only.

Hess, R. D., and Tenezakis, M. D. (20) compared attitudes of junior high
school CAI participants with those of non participants toward teachers, computers, and
other sources of information. Both groups had a more favorable view of computers
than teachers, textbooks or television news.

Horton, S. V.; Lovitt, T. C.; and Slocum, T.(21) compared the achievement of
ninth grade learning disabled and remedial geography students, who used an atlas and
work map to learn the location of Asian cities, with the achievement of similar
students, who learned via a computerized map tutorial. The computerized map tutorial
produced significantly higher performance.

Hounshell, P. B., and Hill, S. R., Jr. (22) compared the achievement and
attitudes of students participating in a "computer-loaded" biology course with those
participating in traditional biology instruction. Students using the computer
simulations had significantly better achievement and attitudes than those in the
conventional setting.

Kann, L. K.(23) compared the effects of CAI, regular classroom instruction,
and no instruction on the knowledge, attitudes, and behavior of secondary students in
three areas related to responsible sexuality--decision making, assertiveness, and
interpersonal communication. CAI students significantly outperformed other groups
on most measures.

Kinnaman, D.E. (24) provided summaries of research studies and projects
concerning computers in education. Topics include effects of CAI on student
achievement, computer coordinators as change agents, using "guided inquiry" rather
than recitation in classrooms, software evaluation, networking, and different types of
reinforcement provided by educational software.

Kinzie, M. B.; Sullivan, H. J.; and Berdel, R. L.(25) compared the test
performance of eighth grade science students who engaged in a learner-controlled CAI
lesson with those who participated in a program-controlled lesson. Those in the
learner-controlled condition significantly outperformed program-controlled subjects.

Kulik, J. (26) reported the results of three meta-analyses of research on
computer-based education at the elementary, secondary, and postsecondary levels.

Found CBE superior to traditional instruction in its effects on achievement, retention,
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learning rate, and attitudes toward computers and courses.

Kulik, J. A. (27) provided the results of a meta-analysis of 48 comparative
studies of the effects of computer-based instruction. CBI was found to be moderately
better than traditional methods in promoting achievement, had moderately positive
effects on academic attitudes, and very positive effects on attitudes toward computers.

Kulik, J. A.; Bangert, R. L.; and Williams, G. W. (28) presented the results of a
meta-analysis of 51 studies on the effects of computer-based teaching on students in
grades 6-12. In general, computer-based instruction was favored over conventional
instruction to a moderate degree.

Kulik, J. A., and Kulik, C. C. (29) presented results from an examination of
199 studies of computer-based instruction at the elementary, secondary, university,
and adult education levels. Reports favorable results for student achievement on
standardized tests, learning time, attitude toward instruction and toward computers.
Attitude toward subject matter was unaffected.

Kulik, J. A.; Kulik, C. C.; and Bangert-Drowns, R. L. (30) offered findings of a
meta-analysis of 32 studies of the comparative effects of computer-based instruction
(CBI) and non-computer-based instruction. Computer assisted instruction (CAI) had a
significant, positive effect on achievement. Computer-managed instruction (CMI) had
only a small, non significant effect.

Lawton, J., and Gerschner, V. T. (31) reviewed research and other literature on
students' responses to CAI Findings are mixed due to diversity in computer software
and learning programs, confusion over computer-related terminology, different study
methodologies, and computer phobias on the part of many teachers. Most studies
concerned student’s use of computers for drill-and-practice activities.

Lopez, C. L., and Harper, M. (32) examined the connection between degree of
control of CAI lessons, locus of control (LOC), and achievement of Hispanic junior
high students. Although it was expected that internal LOC students would outperform
external LOC students in the maximum-control situation, this was not the case.

Louie, S. (33) reported the results of a study undertaken to determine the
effects of microcomputer learning activities on the locus of control of students 9-15
years old. Children 12 and younger exhibited a shift toward internal locus of control,

presumably because of the empowering effects of the computer activities.
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MacGregor, S. K. (34) examined the effects of using a word processor on the
language arts achievement of sixth graders. Participants outperformed paper-and-
pencil-using controls on measures of writing mechanics, spelling accuracy, word
usage and narrative length.

Martin, G. R. (35) investigated the effects of a computerized drill-and practice
program on the achievement and attitudes of third and fourth grade students of
different ability levels. Participants outperformed controls, and low ability students
gained more than middle- or high ability students. No attitude differences were noted.

Mevarech, A. R., and Rich, Y. (36) compared the effects of CAI and traditional
instruction on the mathematics achievement and attitudes of disadvantaged Israeli
students in grades 3, 4, and 5. The achievement of CAI participants was higher, and
their attitudes toward school and toward themselves as math learners were more
positive.

Mevarech, Z. R.; Stern, D.; and Levita, 1.(37) compared the achievement,
attitudes, and level of prosocial orientation of students engaging in CAI language arts
lessons in pairs with those who participated individually. Paired students outperformed
individual learners on all measures.

Mikkelsen, V. P.; Gerlach, G.; and Robinson, L. (38) compared the
effectiveness of a supervised and an unsupervised microcomputer tutorial program for
teaching keyboarding skills to students in grades 3-6. The program was found to
increase keyboarding speed and accuracy and to be equally effective for conditions, all
grade levels, both sexes, and for students with and without previous keyboarding
experience.

Mokros, J. R., and Tinker, R. F. (39) presented the results of three studies
designed to determine the effects of microcomputer laboratory activities on the
graphing skills of middle school students. Participants' skill increases were
significantly higher following lab activities.

Okey, J. R. (40) reviewed nine reviews and meta-analyses on the effectives of
computer-based education. Major finding: CBE is effective in promoting learning,
particularly when used to supplement traditional, teacher-directed instruction.

Ragosta, M.; Holland, P. W.; and Jamison, D. T. (41) presented the results of a

four-year study conducted in four Los Angeles elementary schools on the use of CAI
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for compensatory education. Participants engaged in drill-and-practice activities in
reading, mathematics, and language arts.

Rapaport, P., and Savard, W. G. (42) reviewed and synthesizes research on the
effects of CAI on student achievement, attitudes, and learning rate. Found traditional
instruction supplemented by CAI superior to either method alone, and found CAI to be
beneficial to student attitudes and learning rates.

Robertson, E. B.; Ladewig, B. H.; Strickland, M. P.; and Boschung, M. D (43)
reviewed research on the self-esteem effects of CAI, then compares the self-esteem
scores of eighth and ninth grade students receiving only traditional instruction with the
scores of students whose instruction was supplemented with CAI activities. CAI
participants had significantly higher self-esteem ratings than control students.

Roblyer, M. D.; Castine, W. H.; and King, F. J.(44) described the methodology
and findings from a meta analysis of 82 studies and dissertations on the use of
microcomputers in education from the elementary through college and other adult
levels. Research generally indicates favorable achievement effects, but with some
notable exceptions, such as ESL.

Rupe, V. S. (45) reviewed research on the effects of CAI, as well as reviewing
literature on other aspects of computer use in education. Did reports favorable results
regarding CAI and achievement, attitudes, learning time requirements, learning
retention, social development, and self-esteem.

Malone (46) did research about How Computer Assisted Instruction increase
motivation by providing a context for the learner that is challenging and stimulates
curiosity. Activities that are intrinsically motivating also carry other significant
advantages such as personal satisfaction, challenge, relevance, and promotion of a
positive perspective on lifelong leaning.

Kinzie, Sullivan and Berdel (47) conducted about motivation of CAI providing
a student with choice over their own learning provides learner-controlled instruction,
which contributes to motivation. Increased motivation in turn increases student
learning.

De Charms and Lepper (48) did research on learner-controlled instruction
makes it possible for individuals to make certain choices in an activity and to affect

certain outcomes. As aresult, the individual feels component and self-determining,
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and the activity has greater personal meaning and intrinsic interest

Tennyson (49) found learner control to be instructionally effective when
individuals were given advisement on their performance in relation to program
criteria. Further, learner control results in more positive attitudes toward the
instruction

It is essential that Computer Assisted Instruction (CAI) programs are supported
by clear model of learning and teaching, Coopers& Lybrand et al., (50). For example
contemporary theories of learning place emphasis on gaining knowledge through
appropriation of information. This is central to a constructivist traditional of learning
that encouraging students to plan and define their goals for learning based on their
existing knowledge; allowing metacognitive processors of information; and providing
learning experiences that engage the learner.

Ryan Carlton, &Ali (51) had researched about the reality is that technology is
playing role in teaching and learning. Education has evolved to more than lecture and
class discussion. Compared to the traditional classroom, technology can be both an
effective enhancement and supplement. Students are learning from move than just
interacting with educators. The differences in learning styles support the fact that some
students will learn better in a course in which they can interact with educator in person
and through technology. Thus, technology should serve as a vehicle for delivering and
learning course content.

Other researcher and reviewers compared the achievement effects produced by
all forms of computer based instruction (sometimes alone and sometimes as a
supplement to traditional instruction) as compared with the effects of traditional
instruction alone. While the research support is not as strong as that indicating the
superiority of CAI, the evidence nevertheless indicates that CBE approaches as a
whole produce higher achievement than traditional instruction by itself.

After review a several Computer Assisted Instruction (CAI) research, I decided
to create Computer Assisted Instruction (CAI) on Computed Tomography which will
present same concept but different way of interacts. The first set will be only the
content no sound and no question available. The second and the third set will present
same content, the user could be able to switch on and switch off the sound more than

that there are the question available. The difference of these two is one set has an
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answer, so the user will have immediate feed back. All these CAI will field try with
the student of Bachelor of Science in Radiological Technology to find out which one

is the most suitable for them.

Other Review
1. Computed Tomography: Physics Principle, Technique, and Quality Control
2. Computer Assisted Instruction (CAI)

3. Macromedia Authoware Program

2.1 Computed Tomography

Computed tomography (CT) first became feasible with the development of
modern computer technology in the sixties, but some of the ideas on which it is based
can be traced back to the first half of this century. The first experiments on medical
applications of this type of reconstructive tomography were carried out by the
physicist A.M. Cormack, who worked on improving radiotherapy planning at Groote
Schuur Hospital, Cape Town, South Africa. And without knowledge of previous
steadies, he developed a method of calculating radiation absorption distributions in the
human body based on transmission measurements.

A successful practical implementation of this theory was first achieved in 1972
by English engineer G.N. Hounsfield, who is now generally recognized as the inventor
of computed tomography (Hounsfield,1973 ).His success took the entire medical
world by surprise, and he achieved his remarkable breakthrough neither at a renowned

university nor with a leading manufacturer of radiological equipment.

2.1.1 Principles of Computed Tomography

CT was the first widely used radiological imaging modality which exclusively
provided computed digital images instead of the well know directly acquired analog
images. And it offered images of single discrete slices instead of superposition images
of complete body sections. In general terms, the principle of computed tomography
consists of measuring the spatial distribution of a physical quantity to be examined

from different directions and to compute superposition free images from these data.
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2.1.2 Technical Concept

The development of CT scanners began with Hounsfield’s experimental setup.
This set-up has often been termed the first generation® of CT. The first commercial
scanners, the so-called ‘second generation’, differed only little from Hounsfield's

scanning system. To speed up scanning detectors were added, which entailed going
from a pencil beam to a small fan beam. Both types of scanners functioned according
to the translation-rotation principle in which the radiation source and the detector scan
the object in a linear translatory motion and repeat this procedure successively after a
small rotational increment. Most commercial translation-rotation scanners offered a
field of measurement for head examinations only. The first attempt to scan whole body
cross section by CT was also based on the translation-rotation principle. In the middle
of the seventies the declared goal of technical developments was to reduce the scan
time per image to 20 seconds to allow for body scans taken during a single breath
hold. The introduction of the fan beam scanning was the solution to this problem.
Instead of sampling a transmission profile, a fan beam and a larger detector are used to
measure a complete projection simultaneously. In this approach, the available x-ray
power is utilized much more efficiently. The translatory motion becomes obsolete, and
the system only executes a rotatory motion. In the first scanners of this type both the
x-ray tube and the detector rotated around the patient, demanding higher technical
effort but offering advantages with respect to components cost and image

quality(third generation’). Only little later scanners followed with a ring-like

stationary detector fully encircling the patient, so that only the x-ray tube rotated
(fourth generation’). Rotation systems were quickly accepted, and translation-rotation
systems meanwhile disappeared almost completely. The introduction of multi-row
detector systems also seems to mark the end of the 4™ CT generation, i.e. scanners
with stationary detector rings. The latest and most powerful scanners which are

offered commercially today are all 3 generation scanners.

2.2 Computer Assisted Instruction (CAI)

2.2.1 Basic of Computer Assisted Instruction (CAI)
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The development of the world from agricultural period to industrial period and now is
no frontier of communication. Both computer technology and communication
technology is growing so fast. For example fiber optics, wireless and on-line banking.
Almost of these technology have to related with computer technology by efficiency
organize. Not only for the business and industrial but also all other area can applied as
well. Nowadays, the role of teacher in the classroom seems to be change, not only
lecturer but also have to give suggestion, guidance, and support and solve problem for
their student as well. Sometimes individualized instruction which is relied on the new
computer technology does involve for seminar more and more in this century.

The origin of Computer technology is started from researcher from University.
So, do not surprise that the University give a very good support for this technology.
Starting from use it as a tool for research and continue expanding its application. Till
now, might say that all technology has some connection with computer, and then
apply the computer on management, and education. There are a lot of training to
support, how to use the computer in research for management, teaching and learning
in University. During the widely use of the computer in University, army, industrial-
business also get benefit from computer as well. Staring from transaction processing,
accounting till all data related to the military management.

CAT’s roots go back to the 1950’s when the first computer programs were
developed. Computer Assisted Instruction (CAI) was primary used as means of
delivering instruction in place of the regular teacher, or as a drill and practice-type of
supplements to regular instruction.

Computer Assisted Instruction (CAI) has since developed into much more than I

it was in those early years, and has been scrutinized by educators and reaches as to its
practicality and viability as an educational tool. Research on Computer Assisted
Instruction (CAI) has repeatedly shown that by using CAI in addition to regular
classroom instruction, students show significantly higher gains in academic
achievement across all content areas (Kenzie, Sullivan, & Berdel, 1992) (25).

According to Rasmussen and Davidson (52 Rasmussen and Davidson), one of
the most powerful features of Computer Assisted Instruction (CAI) is its capacity to
individualize instruction to meet the specific needs of the learner. Self-paced

instruction, the ability to present content in a variety of ways (i.e.: text, audio, video,
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and graphics), and features such as hypertext, make CAI an effective learning
medium. The use of Computer Assisted Instruction (CAI) in classroom has increased
greatly over the years. As schools face continually growing problem with class sizes
and heavier workloads, educators are at Computer Assisted Instruction (CAI) as a

mean of enhancing instruction

2.2.2 Computer for Education
Computer in education can be categories in
2.2.2.1 Research
2.2.2.2 Management
2.2.2.3 Teaching and learning
For teaching and learning will classified by order for example pre-elementary
school, primary school, secondary school and University or can be differentiate by

subject which is related direct and indirect with computer.

2.2.3Computer for teaching and learning purpose

Computer technology is changing the basic structure of education by providing
an instant interface for self-directed learning. People’s beliefs in the efficiency have a
wide-variety of effects on what courses of action they choose to take, how much effort

the choose to exert and how long they will persevere when confronted with obstacles

Major benefit

Student has more interactive in learning and teaching process, that make them
more interest in education.

More variety choice for student to choose the method of learning, so less
boring.

Don’t have to remember the unnecessary issue so can get more concentrate on
important lesson.

More flexible to adjust and adapt the learning and teaching method to suit with
each student.

More freedom to choose the learning time, don’t have to stick with the class.

More self-responses.
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2.2.4 Computer Assisted Instruction (CAI) definitions

It will be useful to offer some definitions of Computer Assisted Instruction
(CAI) and other kinds of learning activities involve computers. As Kulik, Kulik, and
Bangert-Downs (30) point out in their 1985 research summery, “the terminology in the
area is open to dispute”. This is putting it mildly. Those seeking to make sense of the
array of terms used by educators and researchers computer-assisted instruction,
computer-based education, computer-based instruction, computer-enriched instruction,
computer managed instruction can easily become confused. The following definitions
are a synthesis of those offers by Banget-Drowns, et al. (1), Grimes (16), and represent
commonly accepted (though certainly not the only) definitions of these terms:

-Computer-based education (CBE) and computer-based instruction (CBI) are
the broadest terms and can refer to virtually any kind of computer use in educational
settings, including drill and practice, tutorials, simulations, instructional management,
supplementary exercises, programming, database development, writing using word
processors, and other applications. These terms may refer either to stand-alone
computer learning activities or to computer activities which reinforce material
introduced and taught by teacher.

-Computer-assisted instruction (CAl) is another term and most often refers to
drill and practice, tutorial, or simulation activities offered either themselves or as
supplements to traditional, teacher directed instruction.

- Computer-managed instruction (CMI) can refer either to the use of computers
by school staff to organize student data and make instructions or to activities in which
the computer evaluated students’ test performance, guides them to appropriate
instructional resources, and keeps records of their progress.

-Computer-enriched instruction (CEI) is defined as learning activities in which
computers (1) generate data at the students’ request to illustrate relationships in
models of social or physical reality, (2) execute programs developed by the students,
or (3) provide general enrichment in relatively unstructured exercises designed to

stimulate and motivate students.

2.2.5 CAI concept

Main concept of CAI is self learning even we call assisted instruction. The
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learner will be the one who use this media. The idea of Computer Assisted Instruction
(CAI) is from Education Technologist who applies the computer to education. Indeed
basic of CAI is Teaching Machine. To use this teaching machine have to have the
content that consist of examination content to combine with this Computer Assisted
Instruction (CAI). Before this period there is some other teaching media, for example
Program Instruction, Module Instruction and IMP Instruction Package. These kinds of
media give the learner more flexible to study by their own, may faster or slower
depend on individual. Instead of using the book to present the content, we use
programmed text to make more interesting for learner. By combine reinforcement
technique and a few psychology method together.

Anyhow weak point of this media is boring that may occur from limitation of
media itself and boring from using eye for reading. The most difficult part this media
of is how to produce an efficient Computer Assisted Instruction (CAI) which is may
take times for develop other than that is how to control the learner during using this
program. Because to use this program to get maximum benefit, the learner have to
have good self-responsibility. So the educationist tries to solve this entire problem by
using computer to present instead of instruction package.

To use the computer to present the content got a lot of benefit compare to

Instruction package.

2.2.5.1 Instead of open the book one by one page they can have a quick
selection.

2.2.5.2 Computer can present the motion picture which is very useful
for concept learning and some complicated content.

2.2.5.3 Sound comply make more interesting.

2.2.5.4 More information than book.

2.2.5.5 The learner have interact with the lesion, means that there is
two way communicate.

2.2.5.6 CAI can have record and evaluation facility. The package
instruction doesn’t have these.

2.2.5.7 Can bring this Computer Assisted Instruction (CAI) any time,

any where that have computer. No time limitation.
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2.2.5.8 Suitable for distance learning by satellite or other
communication.
Computer Assisted Instruction (CAI) is not a program instruction even got
some idea from that. Computer Assisted Instruction (CAI) can do a lot of application
that program instruction can’t do such as motion picture, movie, and sound. Most

important is interact with user.

2.2.6 CAI design
Computer Assisted Instruction (CAI) has many types depend on the expertise
ideas. It can be simple differentiate for 5 types;
2.2.6.1 Tutorials
Almost all of the Computer Assisted Instruction (CAI) will be this type
because the basic from idea that education effectiveness of using microcomputers
enhances learning in demonstrable ways. Some problem for this tutorial Computer
Assisted Instruction (CAI) is budget, structure of education and some individual
problem. Even there is a lot of problem but the computer educational believed that
high potential to use Computer Assisted Instruction (CAI) as a supplement to
traditional either before or after normal class will be very useful medium in future.
2.2.6.2 Drill and Practice
This is also well-know for practice the lesson it will be mainly for drill and
practice. The area cover are including in mathematics, in language arts, in science, in
problem-solving skills and in health and social studies. Most focus more on
knowledge than content so it will be more fruitful if combine this with other activity
for example combine with normal class room. This is different from the first type that
can be useable both outside and inside teaching class room.
2.2.6.3 Simulations
This is design for new content, practice purpose or use as and reinforcement
for the simulation that already taught or experiment. By create the situation, simulation
the real situation; by order all the events and another that continue changing. Most
situation is difficult to understand, can’t see so need the imagination. Some may too
dangerous to be in the real event. Such as inner organ of human body; Atom structure,

chemical structure, and the moving of electrical motor. This we can apply not only for
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technology science but also in the social business as well. Such as the simulation of
buy and sale product, practice the plus, minus, multiply and divide or simulation of
role play for teaching about natural and environment. But the designer for this type
must have very well knowledgeable about all detail, until can be differentiate every
step of all changing. And probably may have to have good knowledge about
mathematic to modify the present easier for understanding.
2.2.6.4 Instruction Games,

This type is developing from the theory of reinforcement teaching method.
From the fact that the learning need from intrinsic motivation for example the funny
play will be good for learning and will be better for long term memory than extrinsic
motivation. The objective of this type is very close to drill and practice type. But
change the presentation way more fun, excited base on the fact that good develop
lesion must be challenging ,stimulate imagination and stimulate curiosity. This is the
reason why Instruction Games is suitable for the lower level of study than higher level,
because the lower level will pay more attention for all fun games such as Poker games.

2.2.6.5 Test

This type is the easier for construct than others. The main objective is for test
or measure the knowledge of the learner. The test can be pre-test, post-test or both
depend on the design. If it’s a big structure the test can be form as item bank for easier
random. This type will be in the form that computer can evaluate for example true-
false, multiple choice. The question can combine with simulation Computer Assisted
Instruction (CAI) as well. All type of the Computer Assisted Instruction (CAI) is
develop for all area, each type have there own good point. So sometimes we have to
combine more than one type to get good Computer Assisted Instruction (CAI) to suite

to each purpose.

2.2.7 Courseware Design and Construction

The design and development of Computer Assisted Instruction(CAI) is
different form another teaching method because this Computer Assisted Instruction
(CAI) can assisted teacher for teaching purpose and sometimes can be teaching alone
without teacher. Can be personnel training. This is the reason why the content for

Computer Assisted Instruction (CAI) must be very detail and as flexible as possible
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because the learner have to drill with computer at all time. So the design for Computer
Assisted Instruction (CAI) will be involving many personnel; Personnel for Computer
Assisted Instruction (CAI)
2.2.7.1 Specialized for curriculum and content
Must be very experience and knowledgeable for curriculum design
development include curriculum learning objective of learner structure of content,
explanation detail of subject content include evaluation and measurement of
curriculum. These people are Resource Person for curriculum.
2.2.7.2 Teaching Specialized
This group of people will be the one who present the content of each subject
and must be expertise for teaching. Good knowledgeable for the content till can make
order of content form easy to difficult one. Can make order of relation and continuing
of content .Have a good presentation method, design and construction curriculum
include the evaluation method. This group of people is the one who help to make a
quality, efficiency and more interesting lesson.
2.2.7.3 Media and Education Material Specialized
Media and education material specialized will support for design and
suggestion for subject design and planning design. It will include design ,outline
design, frame setting, choosing font style ,drawing, graphic map, map, picture, color,
and sound or any media to make it more beautiful and more interesting.
2.2.7.4 Programmer Specialized
There are 2 kind of computer for create the Computer Assisted Instruction
(CAD)
2.2.7.4.1Computer Assisted Instruction (CAI) by Authoring
System
This program is creating from programmer expert and specialized. So these
systems will special design for construct and present Computer Assisted Instruction. It
will be convenient and easier for the teacher which is less skill at programmer. The
most popular for Authoring System in foreign country are Authoware Professional,
Ten CORE, PINE and Icon Author.
In Thailand there is import Authoring System for creating Computer Assisted

Instruction (CAI) since last 10 year by Sukhothai Thammathiraj University. They
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imported the program call VITAL which is Authoring System from Canada but not so
popular because of license and program itself also quite difficult to use. Nowadays
there is developing for Thai Window on Micro Computer which is making Authoring
System more widely use. More than that there is Thai programmer, who create
Authoring System Thai version for Computer Assisted Instruction (CAI) but so far is
only basic step, these program are Thaishow and Thaitas.
2.2.7.4.2 Computer Assisted Instruction (CAI) by Computer

language

To use Computer language both high grade and low grade for example C,
Pascal, Assembly and others also possible to create Computed Assisted Instruction
(CAI). Almost all the people who do this is the programmer because to do this they
have to have very experience to create this program. So this is the reason why this
method hardly finds in teacher group. To use Computer language to create Computed
Assisted Instruction (CAI) will be direct supportive for Simulations type because all
the computer language will support all level of mathematic. Which is normal

Authoring System won’t support high level of function mathematic.

2.2.8 Process of design and create Computer Assisted Instruction (CAI)
The design and development of Computer Assisted Instruction (CAI) can be
differentiate by
2.2.8.1 1 step Courseware Designing
This step is include
2.2.8.1.1. Course Analysis
This step is the most important for design Computer Assisted Instruction (CAI) by
analyze the need of the curriculum that we want to create. The contents from analyze
the curriculum include study plan, teaching plan , text book and some paper for subject
after get all information proceed to
2.2.8.1.1.1 Create Objective
2.2.8.1.1.2 Sort the content to get good correlation by
writhing network diagram to show the correlation of content
2.2.8.1.1.3 Writing content topic by order
2.2.8.1.1.4 Select topic and writing sub-topic



Weena Swatdiswanee Literature Review / 22

2.2.8.1.1.5 Differentiate each topic and sort by order to
get content correlation and relation in each sub-topic
2.2.8.1.2 Tutorial Objectives
Tutorial Objectives is the expectation for the learner could get after finish
study. The objective is the most important of the tutorial. In general it will be able to
measure or observe during study or after finish study. For example, be able to explain,
differentiate, read, compare and analyze. This tutorial objective can get from the topic
outline after analyze for step 1
2.2.8.1.3 Content and Activities Analysis
This step will follow the behavior objective by
2.2.8.1.3.1 Assign content learning activity and concepts
that expect to get from student or learner
2.2.8.1.3.2 Write a short content of each behavior
objective topic makes sure that it butts with behavior objective
2.2.8.1.3.3 Write concepts of each sub-topic and
2.2.8.1.3.4 Make order of content by
2.2.8.1.3.4.1 Introduction
2.2.8.1.3.4.2 Level of content and activity
2.2.8.1.3.4.3 Correlation of content of each
block or frame
2.2.8.1.3.4.4 Difficult and easier of content
2.2.8.1.3.4.5 Choose and indicate the media
that will learn more activity. Indicate, which kind of media those want to use in each
activity
2.2.8.1.3.5 Layout Content
2.2.8.1.3.5.1 Show starting and ending point
2.2.8.1.3.5.2 Show the connection of content
2.2.8.1.3.5.3 Show correlation of each frame
2.2.8.1.3.5.4 Show content by branch drawing or
line drawing layout
2.2.8.1.3.5.5 Mention how to presentation

content and activity
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2.2.8.1.3.6 Frame and outcome design

2.2.8.1.3.6.1 Introduction and how to use
program

2.2.8.1.3.6.2 Organize frame or each page

2.2.8.1.3.6.3 Color, light, sound, picture and all
graphics

2.2.8.1.3.6.4 Font design

2.2.8.1.3.6.5 Response and interactive method

2.2.8.1.3.6.6 Monitor display and printer layout

2.2.8.1.3.6 Indicate Relation

2.2.8.1.3.6.1 Relation content

2.2.8.1.3.6.2 Teaching activity and learning
activity

2.2.8.1.4 Indicate content outline
Indicate content outline of Computer Assisted Instruction (CAI) mean to
indicate content relation of each sub- topic. Incase that content is divided into many
topic then have to indicate outline for each lesson of each topic to get relation ship for
each lesson.
2.2.8.1.5 Indicate presentation pattern
At this step the presentation have to be design how would you like to present

each frame by with method. Summarized from step 3 and 4, and then indicate
presentation method. For example, the positioning, content size and graphic
presentation for each frame. Finally it is measure and evaluation by multiple choice,
matching or fill in answer sheet.

2.2.8.1.6 Pedagogy/Scenario

2.2.8.2 2 step Create Storyboard
Storyboard means the story of the lesson which is consist of the content that
separate frame by frame according to the objective and presentation pattern.
Each frame will have a structure by order from frame number 1 till last frame. More

than that we have to select picture for each frame include all condition that involve for
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example: type picture, sound, correlation of each frame same as movie script only
story will have more condition to follow from Courseware Design.

Storyboard will be the outline for create the Computer Assisted Instruction
(CAI) so the more detail or perfect that you work with storyboard the more perfect of
your Authoring System. Especially if the ones who create the story board are different,

from the ones who create the Computer Assisted Instruction (CAI)

2.2.8.3 3 step Courseware Construction
Courseware Construction is also important step to create Computer Assisted
Instruction (CAI) because it’s the step that will do all what we plan from storyboard.
Starting form empty frame, color, font type, font size, background color and
font color. More than that still have some data that concern
2.2.8.3.1 Input Content
2.2.8.3.1.1 Display data on monitor
2.2.8.3.1.2 Expectation and responsibility
2.2.8.3.1.3 Control Data for control response
2.2.8.3.2 Input Teaching Plan
2.2.8.3.3 Generate Courseware by Authoring System
2.2.8.3.3.1 Picture creating
2.2.8.3.3.2 Sound create
2.2.8.3.3.3 Condition creating; for example interacts,
feedback and so on.

2.2.8.3.3.4 Correlation between each frame, each topic

2.2.8.4 4 step Courseware Testing and evaluating
This is the last step before using this Authoring System. It is very importance
to do testing and evaluating to check the quality of Computer Assisted Instruction
(CAI). Which is consider by
2.2.8.4.1 Checking, have to check all the time at each step.
2.2.8.4.2 Testing, Computer Assisted Instruction (CAI) has to
do the entire test before use.

2.2.8.4.3 Evaluation, to evaluate Computer Assisted Instruction



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Radiological Science) / 25

(CAI) and the learner itself.

2.2.9 The standard for evaluate Computer Assisted Instruction (CAI)
Step 1 testing all media that come together with Computed Assisted
Instruction (CAI) for example; introduction and manual.
Step 2 checking  number of equipment that come together with
Computer Assisted Instruction (CAI).
Step 3 using the media in Computer Assisted Instruction (CAI) before
real evaluation to check each program
Step 4 Using Computer Assisted Instruction (CAI) for second round for
double check. Record all comment from user
Step 5 Summarize evaluation result
The evaluation will be the last step then use all the evaluation data to adjust
Computer Assisted Instruction (CAI) to suit with the objective before distribute. Also

have to have manual for this Computer Assisted Instruction (CAI).

2.3 Macromedia Authorware

Authorware is the program for presentation or introduce report. Authorware is
similar to Microsoft Power Point but more efficiency and more variety. Overall its
design for object oriented which is powerful ands popular technology.

2.3.1 Interactive multimedia

Authorware can create multimedia which is present text, picture, moving
graphic, sound and present all at the same time. More than that; it will be able to
interactive with user.

2.3.2 Non-programmer user

Authorware designs for non-programmer as well, don’t have to learn about
coding any computer language but have to have basic computer knowledge such as
using computer, data file. It’s suitable for teacher to create the media for teaching
purpose.

2.3.3 Support other Multimedia
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We also can run this program on other software or multimedia such as Power
Point, GIF Construction Set or Microsoft Word.

Support Multi Platform

Authorware is creating to run on many platform such as Window 98/NT,
Window 3.x and Macintosh. It’s mean that if we create Computed Assisted Instruction
(CAI) on Window 3.1 it can be run on Macintosh.

To create WWW( World Wide Web)

Computer Assisted Instruction (CAI) is create from Authorware and place on
the Web by Authorware .Afterburner from Authorware V6.0 by compile program then
will get the file which can be open by Web Browser like Netscape and Internet

Explorer.
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CHAPTER III
MATERIAL AND METHOD

3.1Material

3.1.1. Population and Sample

Population
The population for this research is the student of Bachelor of Science in Radiological
Technology, first and second year which is no experience about Computed
Tomography.

Sample
The sample for this research is 70 students of Bachelor of Science in Radiological

Technology, on first and second year.

3.1.2. Research tools

3.1.2.1 Construction Computer Assisted Instruction (CAI) on
Computed Tomography by Macromedia Authoware Program

31.2.2 Pre and Post Test questions

3.1.2.3 Questionnaire

2.4 Attitude survey toward Computer Assisted Instruction (CAI)

3.2Method

3.2.1Deign research tools

3.2.1.1 Design and present Computer Assisted Instruction (CAI) on
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Computed Tomography by Macromedia Authoware Program. This program provides a
powerful for creating and presenting interactive information. Let you develop
presentations quickly and easily. The content of this Computer Assisted Instruction
(CAI) is from Computed Tomography (Physics, Technique and Quality control) of
Manus Mongkolsuk
3.2.1.1.1Analyze curriculum of Bachelor’s Degree Program
(Radiological Technology)(See Appendix A)
3.2.1.1.2Analyze content of Computed Tomography (Physics,
Technique and Quality Control)
3.2.1.1.3 Collect and select all media that suitable for Computer
Assisted Instruction (CAI), for example movie file and images.
3.2.1.1.4 Plan and construct CAI of Computed Tomography
3.2.1.1.4.1 Collect all media, image and music
3.2.1.1.4.2 Record sound from script
3.2.1.1.4.3 Writing the content from script by
Macromedia Authoware Program.
3.2.1.1.5 Create the manual of Computer Assisted Instruction
(CAI) for more convenient of user
3.2.1.1.6 Sent the Computer Assisted Instruction (CAI) to

advisor for comment.

3.2.1.2 Create the pre test and post test (see Appendix A)

3.2.1.2.1 Analyze curriculum and objective of Bachelor’s
Degree Program (Radiological Technology)

3.2.1.2.2 Create the pre test and post test, multiple choices.
Check with advisor and correct it.

3.2.1.2.3 Field tries with 20 Radiological students that had
experience with Computed Tomography.

3.2.1.2.4 Analyze the test for difficulty and discrimination by
percentage.

3.2.1.2.5 Select the test that has difficulty between 0.2-0.8 and
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discrimination from 0.2.
3.2.1.2.6 Check Confident value via K-R (Kuder-Richardson
20)

3.2.1.3 Create questionnaire (see Appendix A)

3.2.1.4 Create attitude survey (see Appendix A)

3.2.2. Research Method
3.2.2.1 Once finish the CAI, send it to advisor to get comment. Modify
any necessary change as per comment.
3.2.2.2 Use CAI with 3 Radiological students which have the average
medium score. Observe and record, what should be correct.
3.2.2.3 Use the CAI that has been correct after first tried with 3
Radiological students which have the average in weak, medium and high score.
Observe and record, what should be correct before field try.
3.2.2.4 Field tried with seventy of students from Radiological
Technology, Mahidol University and administered the CAI lessons. They all had basic
computer and keyboard skills. No time limits were set, through the test; the
researchers expected the duration to be between eighty and hundred twenty minutes.
The sample was separate into 3 groups, randomly. A pre-test was used to indicate the
student achievement before implementing CAI in all groups. Once finished each
chapter the student will fill up another test for each chapter. A post-test was carried out
to measure what extent student achievement had been enhanced through the use of
CAL The data will treat by
3.2.2.4.1 Efficiency of CAI was determined by a method
of E-CAI
3.2.2.4.2 Standard Efficiency of CAI
3.2.2.4.3 The learning achievement was compared by

using a t-tests (Dependent Efficiency) statistic.
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3.2.2.5 After completing the test students fills questionnaire which is
dealing with the content and interface of out look of Computer Assisted Instruction
(CAI), and a attitude survey dealing with their perceptions of the usefulness, benefits,
difficultly, and future directions of Computer Assisted Instruction (CAI) lessons. A
five point Likert scale was used for attitude survey, which indicated different levels of
agreement ranging from “strongly disagree” to “strongly agree” (1=strongly disagree,
2=disagree, 3=undecided, 4=agree, and S5=strongly agree). The results of the

questionnaires and survey were analyzed.

Criterion Measures

A. Knowledge gain. This was assessed by the difference between the pre-test
and post-test scores and was measured in t-test.

B. The attitude toward the CAI was assessed by questionnaire and survey

replies.

3.2.3 Data Analysis

3.2.3.1 Statistic for measurement the quality of test

3.2.3.1.1 Variability

52 = N sz - (Zx)2
N(N-1)

s? = Variance

Xx = Sum of the score

>x* = Sum of x>

N = Sample size

3.2.3.1.2 Difficulty Factor (P)
p = R/N

p = Difficulty factor



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Radiological Science) / 31

R = Number of correct answer

Sample size

3.2.3.1.3 Discrimination (r)

r = (Ru-Re) /7 (N/2)

r = Discrimination Index

Ry = response frequency of the upper quartile
Re = response frequency of the lower quartile
N = Sample size

3.2.3.1.4 Reliability (Ry) KR 20 (Kuder-Richarson)

Ry = . n 1- 2pg
n-1 S’
Ry = Reliability index
n = Sample size
p = Proportion of correct answer of question
q = Proportion of incorrect answer of question
2pq = Sum of pq
St2 = Variance of the raw scores

3.2.3.1.5 Efficiency of Computer Assisted Instruction (CAI)

Ei, = | 2XZXIN_ x 10
A



Weena Swatdiswanee Material and Method / 32

E, = Y F/N x 100
B
E, = Efficiency of test during study in percent
E, = Efficiency of test after study in percent
22X = Sum of the mark during study
>F = Sum of the mark after study
N = Sample size
A = Full mark of test during study
B = Full mark of test after study

3.2.3.1.6 Standard of Efficiency
t = X-u
SN
= Mean in percentage
= Standard = 80

= Standard Deviation

z »n T X
|

= Sample size

3.2.3.2 Statistic for checking the hypothesis

3.2.3.2.1 Basic statistic

Mean Score
X = >X
N
X = Population mean
X = Student’s score
n = Sample size
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3.2.3.2.2 t-tests Dependent Efficiency

t

2D

2D

VNXD’- (XD?)
Sum of the mark between pre and post test

Sample size
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CHAPTER 1V

RESULTS

The researcher had the following findings and displayed results in the tables

and can address below;

1. Effectiveness of the outcomes of Computer Assisted Instruction (CAI) (see
Appendix F) which were shown;
-No Sound 81.44 / 82.02
-Sound without Answer 81.59 / 82.69
-Sound with Answer 81.10 / 80.97

An average effectiveness is 81.33/81.94 which was higher than the given criterion.

H No Sound

B Sound w/o Answer

H Sound w Answer

During Study Post Test

Picture 4.1 Effectiveness of CAI
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2. There was found that no significant different on 3 kind of Computer
Assisted Instruction (CAI). But in the suggestion of the No Sound set from the student,
they would like to have the Computer Assisted Instruction (CAI) with sound. The

reason is that it’s more interesting for the media if there is a sound.

3. The results of the study show a significant different for all groups on pre test
and post test (see Appendix E) gain at,
-No Sound, t=22.64, p<0.05
-Sound without Answer, t=30.68, p<0.05
-Sound with Answer, t=16.67, p<0.05

O No Sound

B Sound w/o Answer

Picture 4.2 Compare pre test and post test

4. The questionnaire (see Appendix C) results average is in the range of good
in all items. Comments from the questionnaires revealed that almost of participants in

this program found it “very useful” for learning.

5. The attitude survey (see Appendix B) toward Computer Assisted Instruction

(CAI) found that in comparison of Computer Assisted Instruction (CAI) and
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conventional classroom in any issues. There are 80% of student couldn’t make up their
mind which way better. There are 90% of student is found that they can make use of
time more efficiency with Computer Assisted Instruction (CAI) and make them more
interest in the lesson. There are 80% of student found more convenient with Computer
Assisted Instruction (CAI) and 60% of them would like to have more Computer

Assisted Instruction (CAI) in other subject.

6. Finally we had Computer Assisted Instruction (CAI) lesson about Computed
Tomography consists of a series of pages, each page of which consists of several
sections. All pages provide a navigation button. The bottom section contains two types
of directions; one is for going to the menu, main menu and the other for going to the
next page and the previous page.

Sample of Computer Assisted Instruction (CAI) Computed
Tomography
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Picture 4.3 Main menu page of CAI
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CHAPTER V
DISCUSSION AND CONCLUSIONS

Discussion

The score in the test seem to significantly relate to gaining higher scores after
completing the Computer Assisted Instruction (CAI) program in the post tests. Given
there were a significant number variable such as students’ background knowledge,
different mainstream varying interests in computer and so on. Effectiveness of the
outcomes which were learning achievement and attitude toward instruction the data
obtained by attitude questionnaire is the most complex and challenging with respect to
systematic analysis. All respondents agreed that students benefit from Computer
Assisted Instruction (CAI) and can enhance the learning process for the learners of all
types, regardless of learning preferences. Computer Assisted Instruction (CAI) provide
and environment for building learner autonomy and self direction. As the students
became more familiar with the program, they also became more independent and
motivated and less likely to require the teacher to “spoon feed” they work. Some of the
students said that they felt more confident and independent working in the computer
suite than in the classroom. This could be party attributed to all the students having
basic computer and keyboard skills. They did not require any direct teaching to access
and use the program and consequently did not need constant teacher intervention.

Computer skills will soon be prerequisite for information-related disciplines
and those who posses computer skills will have an edge over those without such skills.
Increased individualization has been one of the chief motivations for the development
of computer-assisted instruction. Whether individualization can best be provided by
well-programmed computers or by human teachers is an as-yet undecided empirical
each alternative should be examined, and judging the value of that consequence is
ultimately a matter of ethical appraisal. It appears to be a challenge which must be met

if new educational technologies are to be put to intelligent and careful use. We do,
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however, gain some valuable insights into how Computer Assisted Instruction (CAI)
can be used to increase collaboration between teachers and more accessible for
students. Using Computer Assisted Instruction (CAI) as a complete replacement for
conventional teaching may seriously weaken its effectiveness. It should be more
effectiveness when it used as a supplement to conventional teaching.

In view of the researched, and in examining the potential shortfalls of much of
that research, more research should be conducted on what makes Computer Assisted
Instruction (CAI) effective. What subjects are most conductive to Computer Assisted
Instruction (CAI)? What is an effective relationship between Computer Assisted

Instruction (CAI) and conventional instruction?

Problem Encountered in this research

Due to the low number of students and time limit it is not possible for the
results from samples to be generalized to the whole population. This error would not,
it is considered, have occurred had the project been a tem exercise or part of a larger

strategic implementation.

Conclusions

The results of this evaluation indicated that the Computer Assisted Instruction
(CAI) programs fostered student engagement and learning and allowed students to
develop a constructive approach to their learning. The multimedia features assisted
comprehension and understanding of information and in addition to this afforded
student the opportunity to practice flexible learning strategies. The need to make
closer links between Computer Assisted Instruction Computer Assisted Instruction
(CAI) and the rest of a course, including objectives for learning with Computer
Assisted Instruction (CAI) became evident. It also became apparent that the process of
development is complex and can be fraught with difficulties that include both
technological considerations as well as relationship issues. Additionally development
and integration should involve support from within a university. From this research we

got Computer Assisted Instruction (CAI) learning for Computed Tomography which is
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suitable for the student of Bachelor of Science (Radiological Technology) of Mahidol
University .But we cannot tell how good of this Computer Assisted Instruction (CAI)
for other radiological student from another University. But one thing that I would say,
this Computer Assisted Instruction (CAI) will is good as an entry level of Computed
Tomography for all who’s interesting.

Some point to address about Computer Assisted Instruction (CAI) from
researcher point of view, the packages when used in the self-learning can be better
alternative to no good teaching but can never replace good teachers. They can only

enhance their effectiveness.

Minimum computer system requirements for using Computer Assisted
Instruction (CAI) are
1. Pentium III and above with 256 MB RAM
2. Window 98, ME, 2000, Window XP & above
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APPENDIX A

A-1 Evaluation Form (Technical media)
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A-2 Attitude Survey
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HUUBTTUA
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' Y 1
18.dwudeennliinmsly CAl mnduluison 1 2 3 4 5
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A-3 Pre Test
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1. fyallie Aluameldianuganudoundiuings
2. Yola hiferdesnumsuaamdoya
n. msvudideyadeduay (Digital Transmission)
v. dauvenedaygiu (Amplifier)
a. sauasdyanu weuzaen Wuaida (Analog to Digital converter)

v o s @
J. HIAUBNYLTY, HADADNKLITEY

v o w [ a A oA X 1 d'
3. WIAAIAUNIITWAHUIUDIEN INTUN 1 YUIITUN 4

1. Curved Detector Array
2. Circular Detector Array (Detector Fan)
3. Fan Beam

4. Pencil Beam

n. 4,3,2,1
v. 2,3,4,1
a. 3,4,2,1
.1,23,4

Lo

4. ordauiladunnamonu (Ring Artifact) fatususiiula
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1. aeadunesyiianihiile (Pre-patient collimator) siwihiiduiusiy
AR sFLu M1
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3. avadmmeiviiandniria (Pre-detector collimator) swihiinsesssd
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.34

7. @oladia
1. iSavvuganamsurialdlalaloa JiUszaninnmsansiaduandues
(Intrinsic detection efficiency) g«
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1. gunsaisudh (Input device)
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2. doanulagndos
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n 1,23 v. 1,2,4

n. 1,2 .34

5. mhiFeasy Tsdrduriianeuniiaage (High- contrast spatial resolution)
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1. mis -calibrated detector
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n. 1J/kg =100 Rad
v. 1Sv=100 REM
a. 1 Rad =100 erg/g
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unft 10
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n . lame ( renal failure)
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A-4 Post Test
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A-5 Bachelor’s Degree Program (Radiological Technology)

English . Bachelor of Science (Radiological Technology)

. B.Sc. (Radiological Technology)

The Bachelor of Science in radiological Technology degree is designed to
educate and train graduates for careers in radiological technology and health-related
sciences. After two years of studying in basic science the students will be offered a
range of subjects in radiological technology, including, radiographic (anatomy,
pathology, positioning), radiobiology, radiotherapy, medical imaging and nuclear

medicine. The degree is a four year full-time course.

Curriculum

Subject Credit
SCBI 101 Principles of Biology | 3(3-0)
SCBI 102 Biology Laboratory | 1(0-3)
SCCH 101 General Chemistry | 3(3-0)
SCCH 102 General Chemistry 11 3 (3-0)
SCCH 118 Chemistry Laboratory 1(0-3)
SCCH 123 Principles of Organic Chemistry | 3 (3-0)
SCCH 128 Organic Chemistry Laboratory 1 (0-3)

SCCH 225 Principles of Organic Chemistry Il 3(3-0
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SCLG 131 Introductory University English |
SCLG 132 Introductory University English 11

SCLG 231 Intermediate University English |

SCLG 232 Intermediate University English 11

SCMA 110 Calculus

SCMA 120 Ordinary Differential Equation

SCMA 150 Introduction to Statistics

SCPY 110 Physics Laboratory |

SCPY 153 Principles of Physics |

SCPY 154 Principles of Physics Il

SHHU 123 Integrated Humanities |

SHSS 103 Man and Society

MGID 101 Administration and General Management

SHED 125 Physical Education Activity-Volleyball

SHED 126 Physical Education Activity-Petaunque

MSID 101 Music Appreciation

MSID 102 Chorus
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3(2-2)
3(2-2)

3(2-2)

3(2-2)

2 (2-0)

2 (2-0)

2 (2-0)

1 (0-3)

3 (3-0)

3 (3-0)

3 (3-0)

2 (2-0)

3(3-0)

1(0-2)

1(0-2)

2(1-2)

1(0-2)
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MSID 103 Fundamental of Western Music Ensemble

MSID 104 Fundamental of Thai Music Performance

SCMI 203 Basic Microbiology

SCAN 101 Basic Anatomy

SCBC 203 Basic Biochemistry

SCBC 204 Basic Biochemistry Laboratory

SCMA 222 Differential Equation

SCPS 202 Basic Physiology

SCPY 207 Electronics

MTRD 201 Radiation Application

MTRD 202 Introduction to Methodology in Medical Imaging

MTRD 203 Introduction to Instrumentation in Radiology

MTRD 301 Anatomy

MTRD 302 Radiographic Anatomy

MTRD 303 Pathology

MTRD 304 Radiographic Pathology
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1(0-2)

1(0-2)

3(2-3)

3 (2-3)

3 (3-0)

1(0-3)

2 (2-0)

3 (2-3)

2 (2-0)

2 (2-0)

1(1-0)

1 (1-0)

4 (2-6)

2 (1-3)

2 (2-0)

3(2-3)
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MTRD 305 Radiation Physics 4 (4-0)
MTRD 307 Apparatus Construction 3 (2-3)
MTRD 308 H.P.C. & Ethics 3(2-3)
MTRD 309 Radiographic Photography 4 (3-3)
MTRD 310 Exposure Technique 2 (1-3)
MTRD 311 Radiographic Positioning 6 (2-12)
MTRD 312 Special Radiographic Technique 4 (2-6)
MTRD 313 Data Interface 2 (2-0)
MTRD 413 Administration 2 (2-0)
MTRD 414 Practical Works in Radiographic Technique 4 (0-16)
MTRD 421 Radiobiology 2 (2-0)
MTRD 422 Radiation Protection 2 (2-0)
MTRD 423 Dosimetry 5 (4-3)
MTRD 424 Clinical Radiotherapy 3 (3-0)
MTRD 425 Radiotherapeutic Technique 2 (2-0)

MTRD 426 Practical Work in Radio therapeutic Technique 3(0-12)
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MTRD 441 Instrumentation in Nuclear Medicine

MTRD 442 Nuclear Medicine

MTRD 443 Practical Work in Nuclear Medicine

MTRD 498 Term Paper

MTID 309 Laws of Public Health

MTID 310 Data Processing

MTID 404 Pharmacology

MTID 405 Forensics Medicine
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3 (3-0)

2 (0-8)

1 (1-0)

2 (2-0)

2 (2-0)

1 (1-0)
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Table B-1 Attitude Survey CAl Computed Tomography- No Sound

Appendix/ 98

1123|415
1. CAI snlémssoudiugososinguiniul 415181310
2. widhddn liazanileld CAI 4111141110
3.CAI dlddhwildna ldediaiiszantam O[3 [7 1100
4. CAI il widaulaiiezissumnnniimsSeumsaoununsssuan 114 14l11]0
5.CAL inliniGomiaulunniy Ol1 |5 113]|1
6.meumsFeunnylureasouinnanly CAl 0131121312
7 SwidwendemsaounuuidmnaninCAI 0l9(81]112
8. smidwouCALnnnhdemsaounuu@y ol21711110
9.shmitiangnnaduiiiold CAI 319171110
10. CAI léifion3ymimlndosas 21131511
11. S midhddnazaanidiels CAI O[O0 |1 17]|2
12.CAI ilvddwishldnaredia lifidszansam 417131610
13.msaeunuusssuarhlddmdiaulafivzS ounnnimsseudae
CAI 057|622
14 . dhwdweuls CAIL manhimsGeunsaounnusssumn ol5171810
15.amandedensaoureuitesdl CAI sfulivhauls 0/10/ 81210
16.a0mandedensaoundaiinl CAI siuliiauls 13/5/21010
17 4w hieenn185ms 14 CAL diniuludnsy 2114121210
18 . mudennlifimsld CAI mivauluinau ol1121151]2

1=Niwiudreednann 2=limiudre 3=dadulalyld d=wiudre S=Hudreee19n
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Table B-2 Attitude Survey CAl Computed Tomography- Sound without Answer
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1123|415
1. CAI ml¥nsSeniusesesSaguniauly 216181510
2. widhddnliazanileld CAI 3111141310
3.CAI il ldnarldedaiidsz@niam ol11711310
4.CAI ilidmihaulafivzSomnnninsSeunsadeuiuusssua ol1161l14]0
5.CAI v l¥5mnisemiaulanniy olol7114]0
6.4 midweumsGeunuuluresSeumnanily CAI 0l 21131610
7 fmidwovudomsaeunuuaunnniCAI 0Ol6 13210
8. #mireuCAlunnhdensaounuiy ol 11131710
9.shmid3angnnaduiiiold CAI 0[10/ 813 1|0
10. CAL inl¥iffon3ymimilatosas O(11/9 1|0
11.dwidddnazaaniiold CAI ol116114|0
12.CAI il dnareda ludidssansam 0l13161 210
13.msaeunvussauarhlitmiaulafiazGoumnnn i Goude
CAI 0191913 ]0
14. 4 widhsevls CAI mnniimsiseumsaeunuusssumm ol 21131610
15.awandedenisaoudeuiiosl CAI whulivauls 019181410
16.amddnsedonsaoundait CAI fulivhauls 1111/ 81110
17w biosnldinsld CAL diwauliina 1110181210
18 . mudennlifimsld CAI mivauluiaa olol8l11l2
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Table B-3 Attitude Survey CAl Computed Tomography- Sound with Answer

1 2|1 3 | 4|5
1. CAI ml¥nsSeniusesesSaguniauly O |11 12 5|1
2. dwidhddn liazanileld CAI 3 |18 6 |20
3.CAI wlddhwildna ldedaiilszantam O 0] 10 |17| 2
4.CAI ildtmdaulafiasGoumnniinsGoumsaoun
5ITUA 1 3 9 |13] 3
5.CAI iliniGumiaulanniy 2 10| 8 |16 3
6.4 mweunsBounuyluressouninnily CAI 1 6116 | 4|2
7 FmidwovdemsaeunuuaunnnihCAI 1 5116 | 512
8.tmtwouC Alnnnitomsaounumiay 0O | 4|16 |7 ]2
9.shmidiangnnaduiiiold CAI 3 118 7 110
10. CAL inléiffon3ymimilatosas 4 1151 10 | 0 | O
11. S midhddnazaanidels CAI 1 1 6 |19 2
12.CAI sl ldnaredia hitidszansam 4 11| 9 4 |1
13.msaounpusssuanilidmdaulafivzSoumaniimaisou
awCAI 0 |4 |17 |71
14.shwdweuls CAIL manhmsiSeumsaoununsssuan 1 7111 [10] 0
15.awddnsedemsaeudeuiiosil CAT iuliviaule 2 121121310
16.mm@ndodensaoundsiil CAI fuliiiaula 1 13/ 141110
17 $mid lioon1dims1# CAL iwduluindu 4 |13 10 | 1
18.4mithoonnliiins1d CAL iuduludnan 2 1 6 1141 6

1=Nududreedrann 2=limiudre 3=dadulalu’ld d=miudre S=Hudrvedraun
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APPENDIX C
Table C-1 Result of survey- No Sound

FTAVANMHINZANMUANNAATIY Az | Aunde
Bosisuiiu g | @ | dhwnae | weld | JSudye | sow

1. Musdnus (Text)

1.1 vinavesdadnusild s1udwuas Fanu 5 52 6 6 1 70 3.5

1.2 phiudrdnnsild aaoaw s 5 |52 15 2 0 74 3.7
Naazgay

1.3 anummnzavuesdarsnysuazd 10 | 48 6 4 2 70 3.5
vouituild

1.4 anumunzauueanssnineds 10 | 40 24 0 0 74 3.7
dnws niedennuluudaznsen

1.5 anugndoavsadennumurdnaimn 25 | 44 15 0 0 84 4.2

2. &wmwiia (Image)

2.1 wnavesn il fimang e 10 | 64 3 0 1 78 3.9

2.2 Fungamudanuveanniily 10 | 52 9 2 1 74 3.7

2.3 anumingauveanmiil§lums 25 | 40 6 6 0 77 | 3.85
Aonmming

2.4 anwaugavesmsineninluug 25 | 48 9 0 0 82 4.1
aznsoll

2.5 amumngawesinaunmiily 15 | 44 12 4 0 75 | 3.75
Uszneuiitemn

3. duswndewlnn (Animation)

3.1 vwnavesnmiildmnzay 5 56 9 4 0 74 3.7

o

¢ a 1 o s o =1
!ﬂmmﬂ]iﬂﬁgluuﬂ1ﬂmﬂ1w ﬂ]ﬁuﬂﬂ%!!uuﬂ@ﬂ!ﬂu 5 ITAUNIU

fxn Ty 4.50-5 AZUUY
@ finumiu 3.5-4.49 AZUUY
thunas fmuiy 2.5-3.49 AZUUY
woly AT 1.5-2.49 AZUUY
5ulye fimumiu 0-1.49 AZUUY

Table C-1 Result of survey- No Sound (continue)
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FZAVANMHINANMUANNAATY Az | Amde
Sesftlsziiiu aan | @ | thupas | weld | dSulge | sow

3.2 anudanuveanmiily 5 64 9 0 0 78 3.9

3.3 anumnzavesn il lums 10 | 56 9 2 0 77 | 3.85
doanumine

3.4 anummganveamsianamnly nse 10 60 9 0 0 79 3.95

3.5 anumnganmwestummily 0 40 24 4 0 68 34
Uszneuifon

4. dunlpduius (Interactive)

4.1 dlaTemalidizouTdneuiuun Sou 5 8 33 10 57 2.85

4.2 msmuguunFouih lddenagazain 10 | 32 27 71 | 3.55

4.3 amummnzmmeamaidenToaiio 20 | 40 15 77 | 3.85
mmeluuniseu

4.4 anumnzauveams ideyadeu 15 | 40 21 0 0 76 3.8
AFULAZMIATUNTS

4.5 smmumsidneuiuumisoumiiu 5 36 27 2 0 70 3.5
VIATTIRBIY

5. dnidu q

5.1 msoenuuusenmudaznsoudiu 25 48 9 0 0 82 4.1
VIATTIRBIY

5.2 mseenuuvsemwiiaulaazd 10 | 36 24 2 0 72 3.6
gannuauly

5.3 anumingauueamswauHa e 10 | 52 15 0 0 77 | 3.85

9 A 4
Uszandenny nnils mwmﬁeu

= =
Vl‘ViD wazidesluunGou
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Table C-2 Result of survey- Sound without Answer
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FZAUANMHMNZTNMNANNAMAY Ay | Aunde
Soeilsziiiu dann | @ | dhwae | weld | USudye | s
1. dwuonws (Text)
1.1 vnavesasnysild srudronazFau 72 6 0 1 79 3.95
1.2 gunuudasnusild asaw smdionazdan 64 15 0 0 79 3.95
1.3 ez anveadinsnysuazd vosimuild 10 64 6 2 0 82 4.1
1.4 anummzauueinmsinieda 15 64 2 0 84 4.2
Snus nietoanuluusaznson
1.5 anugndeaveadennumurdnaim 10 | 68 6 0 0 84 4.2
2. &wmwiis (Image)
2.1 vinaveamnii 1z ey 10 | 56 12 2 0 80 4
2.2 duazaudanuvosnniily 30 | 40 3 6 1 80 4
2.3 aummnzavvesn it 1¥lumsdeniming 30 44 2 0 85 4.25
2.4 anwaugavesmsinrenmluudaznson 30 16 30 0 1 77 3.85
2.5 mnzauvessmaumni 1y 20 32 15 4 2 73 3.65
Usznowitom
3. duswndenwlnn (Animation)
3.1 vinavesnmiilSimunzan 5 40 24 2 1 72 3.6
3.2 anudanuvesnwiily 10 | 56 13 2 0 81 4.05
3.3 mummnzanvean i 19 lumsdennunine 60 12 2 0 79 3.95
3.4 anumingawvesmsiannmlunsoy 44 24 2 0 75 3.75
3.5 mmmmzﬁmmfﬁmaumwm%’ﬂizﬂamﬁam 10 40 9 10 1 70 3.5
wamimsdszfiumaun v fvuaasuuuesnidly 5 sy ol
Aun nA My 4.50-5 ALY
A nA My 3.5-4.49 ALY
1unan nA My 2.5.3.49 ALY
wold GRTRNST] 1.5-2.49 AU
VETREN nA My 0-1.49 ALY
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Table C-2 Result of survey- Sound without Answer (continue)

FZAUANMHINZTNMNANNAMRY AZUUY Mindy
Sosilsziiu ann | @ | dhwoas | weld | JSuiye 53

4. dnudeas (Audio)

4.1 szdunnudaveudoild ofut 5 44 15 8 0 72 3.6
iommingay

4.2 szdumudaveudvsauninle 10 | 52 18 0 0 80 4
Usznoumunzey

4.3 anudanuveudotaiuig 10 | 48 15 4 0 77 3.85

4.4 mmgﬂéfﬂwamﬁma%‘mamwé’nmy1 0 36 33 2 0 71 3.55

5. innlfdusius (Interactive)

5.1 daTemaldgSouldaouiuumiseu 0 32 24 6 2 64 3.2

5.2 msauguuniseuih lddhenazazain 0 60 18 0 0 78 3.9

5.3 anuminzauvesnsitenTeuiio 5 52 12 6 0 75 3.75
mmeluunizen

5.4 anumnganvesmsIndeyadou 10 | 48 18 2 0 78 3.9
AFULAL MSIAT UL

5.5 juvumsidneufuunGemiu 15 | 20 33 0 2 70 3.5
MATTIURLINU

6. dnidu

6.1 myeenuuusemmudaznsouilu 25 28 24 2 0 79 3.95
VIATTIRBIY

6.2 mssonuuusemuihanlaazds 15 | 32 30 0 0 77 3.85
gannuauly

6.3 MmNz auveImsHaNNa e 10 64 3 4 0 81 4.05
Yszinndenny amiis mwadenlna
wagidealuumnizen
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Table C-3 Result of survey- Sound With Answer

SZAUANMHINZANMNANNAAAY AzIMY | Amad
ihu
Bosisziiu fnn | @ e | weld | diudye | saw
1. Mudaenus (Text)
1.1 vinavesiasnusiild ewdinasFan 10 | 64 | 27 4 0 105 | 3.62
1.2 guinudsnusiild asam s honagdanu 10 | 72 | 21 4 0 107 | 3.69
1.3 Az anvesddasnysuaz dvoaiuiild 15 68 | 27 0 0 110 | 3.79
1.4 anuiingauueamsingga 10 | 60 | 36 0 0 106 | 3.66
8nws niedonnuluusaynsou
1.5 anugndoavsadennumurdnaimn 25 | 68 | 21 0 0 114 | 3.93
2. dummiia (Image)
2.1 vnavesm i ldiminzaw 20 | 92 6 0 0 118 | 4.07
2.2 duazanudanuvesnnily 30 | 60 | 21 2 0 113 | 3.90
2.3 anumngaveanni ¥ lumsdennuniune 10 80 21 0 0 111 | 3.83
2.4 anuerugavoamssananmluugaznsen 15 80 18 0 0 113 | 3.90
2.5 amuninzauvesiummilszneuriion 10 72 27 0 0 109 | 3.76
3. &uswndenln (Animation)
3.1 vnavesn il Fmngen 10 | 60 | 36 0 0 106 | 3.66
3.2 mudanuveanniily 20 | 76 18 0 0 114 | 3.93
3.3 anumnzanvean i ¥ lumsdeanumine 10 84 18 0 0 112 | 3.86
3.4 anuingauvesmsianmmlunsoy 10 60 36 0 0 106 | 3.66
3.5 mmmmzﬁmmfﬁmaumwm%’ﬂizﬂaunﬁ’am 5 76 24 2 0 107 3.69
asimslsziiumaunn Svuaazuuueemiiu 5 seRudadl
aun fawmnu 4.50-5 ALY
f faumny 3.5-4.49 AZUUY
SIRITLIEN] faumny 2.5-3.49 AZUUY
nol¥ iy 1.5-2.49 fAZUUY

Fuilga fawmnu 0-1.49 AZUUY
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Table C-3 Result of survey- Sound With Answer(continue)

sEAUAIINaNMUANNAATY aziy | Aunde
Beaiisziiu fnn | @ | thunas wold IEINIEN 59U

4. dnudeas (Audio)

4.1 szduanudsvoadssiild o5 5 40 48 6 0 99 3.41
iorminza

4.2 szduamudaveudauaiile 10 52 33 6 0 101 3.48
Uszneumngan

4.3 anuFanuvoudosotuie 48 36 10 94 3.24

4.4 anugndesveudoinTinonunanaim 52 27 12 96 3.31

5. dunlpdunius (Interactive)

5.1 daTemalitgSouldnousuunisou 0 52 33 10 95 3.28

5.2 msmuquuniousilddonazazain 20 72 18 2 112 3.86

5.3 anumingauvesmsideuTouiie 5 1()0 6 2 0 113 3.90
mmeluunisou

5.4 anumnganvesmsIndoyadou 10 | 68 27 2 0 107 3.69
NAULEE MIKETUNT

5.5 juvumsidnenfuunGemiu 5 72 21 6 0 104 3.59
MATTIALINU

6. dwidu q

6.1 msoenuuuIemmIdaznIeITy 20 | 64 24 2 0 110 3.79
VIATTIRBIY

6.2 msvenuuuremmwiianlaaz 10 | 60 33 2 0 105 3.62
gannuauly

6.3 AN TN HANHA D 15 | 84 15 0 0 114 3.93

Usziandennu awiia mwaden 'l

= =
wazidsaluunizeu
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APPENDIX D

Table 1 Difficulty and Discrimination of test I

ot Ru Re p R q pq HEHE)
1 7 5 0.75 0.25 0.25 0.19

2 8 7 0.94 0.13 0.06 0.06 it
3 8 6 0.88 0.25 0.13 0.11

4 8 6 0.88 0.25 0.13 0.11

5 8 8 1.00 0.00 0.00 0.00 it
6 8 8 1.00 0.00 0.00 0.00 it
7 3 3 0.37 0.00 0.64 0.23 it
8 8 7 0.94 0.13 0.06 0.06 it
9 7 3 0.06 0.50 0.94 0.06

10 2 0 0.13 0.25 0.88 0.11

11 8 4 0.75 0.50 0.25 0.19

12 8 5 0.81 0.38 0.19 0.15

13 8 5 0.81 0.38 0.19 0.15

14 7 4 0.69 0.38 031 0.21

15 7 7 0.88 0.00 0.13 0.11 it
16 8 6 0.88 0.25 0.13 0.11

17 7 5 0.75 0.25 0.25 0.19

18 8 7 0.94 0.13 0.06 0.06

19 7 4 0.69 0.38 031 021

20 8 7 0.94 0.13 0.06 0.06 it
21 8 6 0.88 0.25 0.13 0.11

2 8 7 0.94 0.13 0.06 0.06 it
23 8 6 0.88 0.25 0.13 0.11

24 8 6 0.88 0.25 0.13 0.11

25 7 6 0.81 0.25 0.19 0.15

26 7 7 0.88 0.00 0.13 0.11 it
27 8 7 0.94 0.13 0.06 0.06 o
28 7 3 0.06 0.50 0.94 0.06

29 8 4 0.75 0.50 0.25 0.19

30 8 1 0.56 0.88 0.44 0.25

31 8 7 0.94 0.13 0.06 0.06 it
32 3 0 0.19 0.38 0.81 0.15

33 8 6 0.88 0.25 0.13 0.11

34 7 5 0.75 0.25 0.25 0.19

35 8 6 0.88 0.25 0.13 0.11

36 3 3 0.37 0.00 0.64 0.23 it
37 7 4 0.69 0.38 031 021

38 8 5 0.81 0.38 0.19 0.15

39 8 6 0.88 0.25 0.13 0.11
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o
=n.

Ru Re p R q pPq vaneimng
40 7 3 0.06 0.50 0.94 0.06
41 2 0 0.13 0.25 0.88 0.11
42 8 4 0.75 0.50 0.25 0.19
43 8 7 0.94 0.13 0.06 0.06 s
44 8 5 0.81 0.37 0.19 0.15
45 7 5 0.75 0.25 0.25 0.19
46 8 7 0.94 0.13 0.06 0.06 s
47 8 6 0.88 0.25 0.13 0.11
48 8 4 0.75 0.50 0.25 0.19
49 8 6 0.88 0.25 0.13 0.11
50 7 4 0.69 0.38 0.31 0.21
51 7 3 0.06 0.50 0.94 0.06
52 8 6 0.88 0.25 0.13 0.11
53 7 3 0.06 0.50 0.94 0.06
54 8 4 0.75 0.50 0.25 0.19
55 3 0 0.19 0.38 0.81 0.15
56 8 6 0.88 0.25 0.13 0.11
57 3 1 0.25 0.25 0.75 0.19
58 8 7 0.94 0.13 0.06 0.06 s
59 7 5 0.75 0.25 0.25 0.19
60 8 7 0.94 0.13 0.06 0.06 dafia
61 8 0 0.50 1.00 0.50 0.25 ity
62 8 6 0.88 0.25 0.13 0.11
63 2 0 0.13 0.25 0.88 0.11
64 8 4 0.75 0.50 0.25 0.19
65 8 5 0.81 0.38 0.19 0.15
66 7 5 0.75 0.25 0.25 0.19
67 8 6 0.88 0.25 0.13 0.11
68 8 4 0.75 0.50 0.25 0.19
69 7 3 0.06 0.50 0.94 0.06
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Table 2  Difficulty and Discrimination of test II

ol Ru Re p R q Pq
1 7 5 0.75 0.25 0.25 0.19
2 8 7 0.94 0.13 0.06 0.06
3 8 6 0.88 0.25 0.13 0.11
4 8 6 0.88 0.25 0.13 0.11
5 7 3 0.06 0.50 0.94 0.06
6 2 0 0.13 0.25 0.88 0.11
7 8 4 0.75 0.50 0.25 0.19
8 8 5 0.81 0.38 0.19 0.15
9 8 5 0.81 0.38 0.19 0.15
10 7 4 0.69 0.38 0.31 0.21
11 8 6 0.88 0.25 0.13 0.11
12 7 5 0.75 0.25 0.25 0.19
13 8 7 0.94 0.13 0.06 0.06
14 7 4 0.69 0.38 0.31 0.21
15 8 6 0.88 0.25 0.13 0.11
16 8 7 0.94 0.13 0.06 0.06
17 8 6 0.88 0.25 0.13 0.11
18 8 6 0.88 0.25 0.13 0.11
19 7 6 0.81 0.25 0.19 0.15
20 7 7 0.88 0.00 0.13 0.11
21 7 3 0.06 0.50 0.94 0.06
22 8 4 0.75 0.50 0.25 0.19
23 8 1 0.56 0.88 0.44 0.25
24 8 7 0.94 0.13 0.06 0.06
25 3 0 0.19 0.38 0.81 0.15
26 8 6 0.88 0.25 0.13 0.11
27 7 5 0.75 0.25 0.25 0.19
28 8 6 0.88 0.25 0.13 0.11
29 3 3 0.37 0.00 0.64 0.23
30 7 4 0.69 0.38 0.31 0.21
31 8 5 0.81 0.38 0.19 0.15
32 8 6 0.88 0.25 0.13 0.11
33 7 3 0.06 0.50 0.94 0.06
34 2 0 0.13 0.25 0.88 0.11
35 8 4 0.75 0.50 0.25 0.19
36 8 7 0.94 0.13 0.06 0.06
37 8 5 0.81 0.37 0.19 0.15
38 7 5 0.75 0.25 0.25 0.19
39 8 7 0.94 0.13 0.06 0.06
40 8 6 0.88 0.25 0.13 0.11
41 8 4 0.75 0.50 0.25 0.19
42 8 6 0.88 0.25 0.13 0.11
43 7 4 0.69 0.38 0.31 0.21
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Ru Re p r q Pq

44 7 3 0.06 0.50 0.94 0.06
45 8 6 0.88 0.25 0.13 0.11
46 7 3 0.06 0.50 0.94 0.06
47 8 4 0.75 0.50 0.25 0.19
48 3 0 0.19 0.38 0.81 0.15
49 8 6 0.88 0.25 0.13 0.11
50 3 1 0.25 0.25 0.75 0.19
51 8 7 0.94 0.13 0.06 0.06
52 7 5 0.75 0.25 0.25 0.19
2pg= 6.73
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D-3 Reliability of test (Kuder-Richarson)

Ry = n 1- 2pq
n-1 t
dle Ry = AnuFeluve MU INAT O
n = Sudevewuunagey
p =  dadwvesdaougniuudazdo
q =  dadiuvesdaovialunaazdo
Ypq = wasIuveIRNuLLlslsIuve e asuLnazve
SZ = mmuﬂ5ﬂiamjmﬂmuuﬁywm

amanuulssiuvesnsuuuuuunagey

s = N O
N(N-1)
s = 20 (31115) - (769)*
20(20-1)
s? - 622300-591361
380

= 81.42
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Reliability of test
~
Rtt = n
n-1
(.
s
Rtt = ﬂ
52-1
-~
=1.02X0.92

=0.94

Appendix / 112

1- 2pq

t

1-6.92
81.42
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APPENDIX E
Table 3 Pre test and Post test- No Sound
At AzIUReMSEY AzIUHE S mmmanma (D) DxD
1 12 43 31 961
2 17 40 23 529
3 18 40 22 484
4 15 41 26 676
5 19 39 20 400
6 27 40 13 169
7 13 42 29 841
8 19 46 27 729
9 14 44 30 900
10 12 49 37 1369
11 10 45 35 1225
12 19 42 23 529
13 12 43 31 961
14 13 43 30 900
15 18 49 31 961
16 11 42 31 961
17 15 41 26 676
18 12 40 28 784
19 14 42 28 784
20 16 42 26 676
Rl 306 853 547 15515
g 15.3 23.7 8.4
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Table 4 Pre test and Post test- Sound without Answer
auil AznuuRouSEY T e amana(D) DxD
1 11 40 29 841
2 17 42 25 625
3 17 43 26 676
4 22 41 19 361
5 19 41 22 484
6 17 43 26 676
7 12 42 30 900
8 14 40 26 676
9 14 42 28 784
10 15 42 27 729
11 13 44 31 961
12 18 40 22 484
13 16 39 23 529
14 18 38 20 400
15 9 44 35 1225
16 15 45 30 900
17 19 43 24 576
18 13 42 29 841
19 13 41 28 784
20 13 40 27 729
21 14 45 31 961
3 319 877 558 15142
iy 15.19 31.71 17.9
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Table 5  Pre test and Post test- Sound with Answer
A AzIUUNOMISEY aznuundasen | anawande(D) | DxD
1 25 42 17 289
2 17 43 26 676
3 26 41 15 225
4 20 30 10 100
5 17 44 27 729
6 25 45 20 400
7 24 49 25 625
8 24 43 19 361
9 25 45 20 400
10 23 30 7 49
11 25 43 18 324
12 24 41 17 289
13 22 41 19 361
14 14 44 30 900
15 17 40 23 529
16 28 42 14 196
17 19 43 24 576
18 19 44 25 625
19 18 42 24 576
20 20 40 20 400
21 24 39 15 225
22 20 45 25 625
23 27 44 17 289
24 18 38 20 400
25 26 43 17 289
26 20 43 23 529
27 17 50 33 1089
28 17 44 27 729
29 14 43 29 841
3 615 1221 606 13646
i 21.21 421 20.9
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APPENDIX F
Table 6 Pre test mark-No Sound
ot azmudu(azinnadu 52) asi($osaz)
1 12 22.64
2 17 32.08
3 18 33.96
4 15 28.30
5 19 35.85
6 27 50.94
7 13 24.53
8 19 35.85
9 14 26.42
10 12 22.64
11 10 18.87
12 19 35.85
13 12 22.64
14 13 24.53
15 18 33.96
16 11 20.75
17 15 28.30
18 12 22.64
19 14 26.42
20 16 30.19
Auniy 28.86




Fac.of Grad. Studies, Mahidol Univ. M.Sc. (Radiological Science) / 117

Table 7 Pre test mark-Sound without Answer

aui aznudu(pzinnndn53) aziu(3ouaz)
1 11 20.75
2 17 32.08
3 17 32.08
4 22 41.51
5 19 35.85
6 17 32.08
7 12 22.64
8 14 26.42
9 14 26.42
10 15 28.30
11 13 2453
12 18 33.96
13 16 30.19
14 18 33.96
15 9 16.98
16 16 30.19
17 15 28.30
18 13 2453
19 13 24.53
20 13 24.53
21 14 26.42
o 29.77
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Table 8 Pre test mark-Sound with Answer
At azmdu(aznndn53) azi(Fesaz)
1 25 47.17
2 17 32.08
3 26 49.06
4 20 37.74
5 17 32.08
6 25 47.17
7 24 45.28
8 24 45.28
9 25 47.17
10 23 43.40
11 25 47.17
12 24 45.28
13 22 41.51
14 14 26.42
15 17 32.08
16 28 52.83
17 19 35.85
18 19 35.85
19 18 33.96
20 20 37.74
21 24 45.28
22 20 37.74
23 27 50.94
24 18 33.96
25 26 49.06
26 20 37.74
27 17 32.08
28 17 32.08
29 14 26.42

AundY

40.01
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Table 9 Post chapter mark-No Sound
unit | undt | undt | undt | ondt | ond | omd | oomd | umil | umid | eewwsou

aun 1(4) | 2(8) | 3(4) | 44) | 5(5) | 6() | 7(3) | 8(6) | 9(5) | 10(6) (52) azinu(Yonaz)
1 3|17 | 8| 4| 4|6 |2 |54 5 43 82.69
2 3|7 | 4|3 |3 |6 | 2|54 5 42 80.77
3 4 | 6 | 3| 3| 4|6 | 2|54 5 42 80.77
4 3|17 |18 4| 4| 4|3 |54 5 42 80.77
5 3|7 |1 4| 3] 4|66 1 4 | 4 5 41 78.85
6 3|17 |1 8| 4| 4|6 | 2] 4]04 4 41 78.85
7 3|6 | 3[3 |5 |6 |2 ]6]3 5 42 80.77
8 3|17 |88 |5 |7 |2 |64 4 44 84.62
9 4 |7 |1 43| 4|6 |3 ]|]5]s3 4 43 82.69
10 2 1712|8383 4|5|3]|]6 |5 5 42 80.77
11 3 8 4 2 4 6 3 5 3 5 43 82.69
12 317|883 |5 |3 |54 5 41 78.85
13 317|883 | 4|6 |2 ]|5]4 5 42 80.77
14 2 7 3 3 3 6 3 6 4 6 43 82.69
15 4 |7 |1 83| 4| 4|6 |3 |65 5 47 90.38
16 4 | 6 | 4 [ 3| 4|53 ] 4] 4 5 42 80.77
17 3|6 | 4| 3| 4|4 |3 |6 |4 5 42 80.77
18 317|883 |4 |6 |2 ] 4]04 4 40 76.92
19 3|17 |8 4|83 |5 |2 |54 6 42 80.77
20 3 7 4 3 4 4 3 6 4 5 43 82.69

Az
B 847 1628.85
inde 42.35 81.44




Weena Swatdiswanee

Table10 Post cha

ter mark —-Sound without Answer

Appendix / 120

a
aUn

a
unn

=
unn

a
U

a
unn

a
unn

a
unn

a
U

a
unn

a
unn

a
unn

ASUHUIIN

14) [2(8) | 3(4) | 4@ | 5(5) | 6(D | 73) | 8(6) | 9(5) 10(6) (52) azini(Jeuaz)
1 4 7 3 2 4 5 3 4 5 5 42 80.77
2 3 6 3 4 4 5 2 5 4 6 42 80.77
3 3 6 4 3 4 6 2 5 5 5 43 82.69
4 4 7 3 3 4 6 2 5 4 5 43 82.69
5 3 7 4 4 4 6 2 5 3 5 43 82.69
6 4 7 3 3 3 7 3 5 4 4 43 82.69
7 3 8 3 3 3 5 2 5 4 6 42 80.77
8 3 6 3 3 4 6 2 5 4 6 42 80.77
9 3 7 4 4 3 7 1 4 5 5 43 82.69
10 3 7 2 2 5 6 3 4 4 6 42 80.77
11 2 7 3 4 3 6 3 5 4 5 42 80.77
12 3 6 3 3 3 6 3 5 4 5 41 78.85
13 3 6 3 3 4 5 3 5 4 5 41 78.85
14 3 6 2 3 4 6 2 5 4 6 41 78.85
15 4 5 4 3 5 7 2 6 3 6 45 86.54
16 3 6 4 4 4 6 3 5 4 4 43 82.69
17 3 5 3 4 4 5 3 5 5 5 42 80.77
18 3 6 3 3 4 6 3 4 5 5 42 80.77
19 4 7 3 3 4 7 3 4 4 5 44 84.62
20 3 7 3 2 4 6 3 6 3 6 43 82.69
21 2 6 4 3 5 6 2 5 4 5 42 80.77
ASIUUTIY 891 1713.46
iy 42.43 81.59
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Table11 Post chapter mark-Sound with Answer
AU

unil unil uni uni unil unil unil unil unil unil 39 AUY

Al 14) | 2(8) 34) 44) | 55 | 6(7) 7(3) 8(6) 9(5) 10(6) (52) (Fouaz)
1 3 7 3 3 5 5 2 5 4 5 42 80.77
2 3 6 2 4 4 6 2 5 5 5 42 80.77
3 2 7 3 4 3 5 3 6 4 5 42 80.77
4 2 5 3 2 4 6 3 5 5 6 41 78.85
5 3 6 4 4 5 6 2 5 4 6 45 86.54
6 4 7 3 3 4 6 3 5 4 5 44 84.62
7 3 6 3 3 4 6 2 5 4 5 41 78.85
8 3 7 4 4 4 7 2 5 4 5 45 86.54
9 4 7 3 4 4 5 2 5 4 6 44 84.62
10 3 6 3 3 4 6 3 5 4 5 42 80.77
11 4 6 3 3 3 7 3 4 4 4 41 78.85
12 3 7 3 4 3 6 2 4 4 6 42 80.77
13 3 7 3 2 4 6 3 5 3 6 42 80.77
14 3 7 4 4 3 6 1 5 5 5 43 82.69
15 3 8 2 3 5 5 2 5 3 6 42 80.77
16 2 6 3 3 3 6 3 5 3 5 39 75.00
17 3 7 3 3 3 7 3 6 4 5 44 84.62
18 3 7 3 3 4 6 3 5 4 5 43 82.69
19 3 7 2 4 4 5 2 5 5 6 43 82.69
20 4 6 4 3 5 5 2 4 4 6 43 82.69
21 3 6 4 3 4 7 3 4 4 4 42 80.77
22 3 6 3 3 4 6 3 6 4 5 43 82.69
23 3 5 3 2 4 6 3 5 5 5 41 78.85
24 4 6 3 3 4 5 2 5 4 5 41 78.85
25 3 5 3 3 4 5 3 4 5 6 41 78.85
26 2 6 4 3 5 5 2 4 4 5 40 76.92
27 3 7 3 4 4 3 3 5 3 5 40 76.92
28 3 8 3 3 4 4 3 6 4 6 44 84.62
29 4 6 3 4 3 4 2 6 3 6 41 78.85

ALUUUTIN 1223 2351.92

i 81.10
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Table 12 Post test mark - No Sound
auit azmndn(52) Yosay
1 43 82.69
2 40 76.92
3 40 76.92
4 41 78.85
5 39 75.00
6 40 76.92
7 42 80.77
8 46 88.46
9 44 84.62
10 49 94.23
11 45 86.54
12 42 80.77
13 43 82.69
14 43 82.69
15 49 94.23
16 42 80.77
17 41 78.85
18 40 76.92
19 42 80.77
20 42 80.77
AZUUUTIY 853 1640.38

i 42.65 82.02
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Table 13  Post test mark- Sound without Answer

A azmnadin(52) Souaz
1 45 86.54
2 42 80.77
3 43 82.69
4 41 78.85
5 41 78.85
6 43 82.69
7 42 80.77
8 40 76.92
9 42 80.77
10 42 80.77
11 44 84.62
12 45 86.54
13 42 80.77
14 44 84.62
15 44 84.62
16 45 86.54
17 43 82.69
18 46 88.46
19 41 78.85
20 43 82.69
21 45 86.54

Az 903 1736.54

indlo 4157 82.69
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Table 14 _ Post test mark-Sound with Answer
Al azudn(52) Zouny
1 42 80.77
2 43 82.69
3 41 78.85
4 30 57.69
5 44 84.62
6 45 86.54
7 49 94.23
8 43 82.69
9 45 86.54
10 30 57.69
11 43 82.69
12 41 78.85
13 41 78.85
14 44 84.62
15 40 76.92
16 42 80.77
17 43 82.69
18 44 84.62
19 42 80.77
20 40 76.92
21 39 75.00
22 45 86.54
23 44 84.62
24 38 73.08
25 43 82.69
26 43 82.69
27 50 96.15
28 44 84.62
29 43 82.69
ALY 1221 2348.08
i 421 80.97
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G-1 Efficiency of CAI

E,
> X
> F

E,

E>
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APPENDIX G
- | TxN x 100
A
= | XFEN x 100
B

YszaAninmveauuunageuseniaisouaaiuiesas
YszAnimmveauuunaseurdassuaailiudesay
AZLLUS VD WVLNATOUT UG ouiitiniTousinla
AT VD IMUNATO U WS oufitTniFousinle
UIUUNITEU

AZLUUANVBUUNANDUTLHINIG 81

ﬂ$LL‘HHL§3ﬂJ’ﬂ\1LLUUTWIET’P]‘]JW&QG?JH
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G-2 Efficiency of CAI-No Sound

E; = 847/20 x 100 =81.44%
52

E» = 853/20 x 100 =82.02%
52

v
v o

a d a a ' v 1
WnunFeuneuNIneI¥Isdouya No Sound  Hisz@nsmwnny 81.44 /82.02 gan

v Y

A guiirua (80/80) wazilulmwauudaguiasl’
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G-3 Efficiency of CAI-Sound without Answer

E; = 891/21 x 100 = 81.59%
52

E, = 903/21 x 100 = 82.69%
52

v
v o

a Jd . a a ' v
WnuNTeUABNNINDIFIBaDUYA Sound without Answer  Niszd@nTarwminy 81.59 /

v

' 7 { o = a { o
82.69 q&mwmmmmmwgmﬁmwuﬂ (80/80) uazzﬂu'lﬂmmumgmﬁm"l%’
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G-4 Efficiency of CAI-Sound with Answer

E; = 1223/29 x 100 = 81.10%
52
E, = 1221/29 x 100 = 80.97%

v
v o

a d . a a ' v
WuniTsuAsNNINeIFIsadUYA Sound with Answer  Nilsz@niavmiiny 81.10/

v Y

80.97 ganiunaaiinasigiuiimvua (80/80) uaziiluluawanudgiuidal’
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APPENDIX H
H-1Correlated samples-No Sound

NATIUTIAIAYANUUANANAZUUUNATDUNOUITIUIAHAITIUVDINQUAIDEN

a R
asunizeuneuiumeseseou ya NO Sound

t = >D

\ N D?- (X DY)

N-1
we 2D = Sum of the mark between pre and post test
N = Sample size
t = 547

V20(15515)-(547x547)
20-1

22.64

i t-test = 22.64 fifsidgymaadansedy 0.05 (df=19; t=2.09) uansiwa

g9

1 ~ @ 1 W 1 a Jd
%1ﬂﬂ$LLuuﬂﬂﬁﬂﬂﬂﬂul‘iﬁlutm%‘ﬁﬁiﬁElu"ll@\‘iﬂijiJ@l’JfJEJN ﬁI’JEJTJT]GEJUﬂ’E)llW’Jmei“H’JEJﬁfJu

IS %

g NO Sound  Tianuuandrsiueduiiisdrdameada mneanununisou

a J o o = ~ g
asuiumeseaouya NO Sound M ldnadugninemsiSougaiu
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H-2 Correlated samples-Sound without Answer

9 v 1

AT NI IAYANUIANA NAZUUUNATDUADUFHULASHAUT BUYDINGUAIDE

g

AeuNiGeunouiIMesMIeEeL g Sound without Answer

t — >D

v NY D*- (3 D)

N-1

e 2. D = Sum of the mark between pre and post test
N = Sample size

t = 558

\21(15142)-(558x558)
21-1

30.68

a1 t-test = 30.68 fivddamuadanszau 0.05 ( df=20 ;t =2.09) weasiwa

1 [ 1 o 1 a Jd
%'lﬂ?wLL‘L!‘L!“VI@ﬁi’)ﬂﬂ'ﬂ)ugﬂu!,Lﬁgﬁﬁ\iﬁflu‘l]@\?ﬂtjil@]’lﬂfﬂﬂ ﬁ?ﬂﬂ‘l’lﬁﬂuﬂﬂﬂwmﬂﬂi%'}ﬂﬁﬂu

o w

¥a Sound without Answer fianuuangufusguiiisdinyneada wineaiu

g

TunSeuneuiiunessiedeuya Sound without Answer sil¥nadugnimams

= £
FIYUFIVY
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H-3 Correlated samples-Sound with Answer

9 v 1

NATO VNI IAYANUIANA NAZUUUNATDUADUIFHULASHAUT BUYDINGUAIDE

g

aeuniGeunouiumeseseu g Sound with Answer

t = 2D

\ N D?- (XD

N-1
e 2. D = Sum of the mark between pre and post test
N = Sample size
t = 606

\29(13646)-(606x606)
29-1

16.67

a1 t-test = 16.67 fiivdvaynwadanszau 0.05 ( df=28;t =2.05) uaasima
NANLUUNATOUAD UG BULAZHAUT HUUDINGUAIBE AUNITvUADNNUADT F IR

ga Sound with Answer finmuuanadusduiitivdAgneada mineanuium

- = ~ 3
Gwmuﬁamaé’m&aaum Sound with Answer M ldmadugninemsSeugaiiu
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