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ABSTRACT

TIFESS; 'The Adoption ol the Use of Compulers: A Case Study ol
Stwdeits of the School of Social Development, MNahonal

Institute of Drevelopment Administeaiion

BY: Mr. Nathapomg Samlam)iag
DEGRER: Master of Arts (Social Developinent)
MAJOR: Soctal Development Managaimend

ACADEMIC YEAR: 14394

The abjectives of this atudy were threefold: 1) to explore the state ol The use of
computers of the students of the Schoo! ol Suciat Development of the National [nstitute of
Development Administration; 2) to examine factors affecting attitude loward compulers,
and 3} to investigate these students’ opinion abont the conrse of SB. 502 {Computers for
Sm‘:inl | Jevelopment).

I'e papulation of the study comprised all students wha were studying in the
School of Social Development af the National Instilute of Development Administration
Ranpkok in October, 1994, during which the researcher conducted this research. The
accidental sampling techniqoe was used to gather the sample, wlich consisted of 173

cases. A questionnaire was constructed (o collecting the data.
The major Andinps were as follows:

1) Generally, the sludenls had a fhvoable attnde 1oward computers.

[nnovativeness was found to bave a positive relationship withy allitude loward computers.



2} Regarding the characteristics of the innovation, the majority of students
helieved 1hat a compufer was uscful and compatible with their tasks and that i1 was neithe

too difficult nor too easy 1o use a computer,

3) Age, attitude torward computers and innovativeness were found to he ahle to
discriminate among the three groups of sludents: those who had not yet adopted the nae
nf computers, those who had adopted it thronggh the authority decision, and those wha liad
adopled it throuph the oplional decision Students who had adopted the use of computers
through the optional decision seemed {o be very young and more innovative and have =
high pasitive attihede toward computers, whereas students whe had nol yet adopled the
use of computers appeared to be rather old and less innovative and have a low positive
attitude toward computers. Students who had adopted the use of computers through {he
awthotily decesion fell between these apposile se1s of aticibutes. In other words, they were
neither very young nor very cld, Their levels of innovativeness and of attituds 1oward
computers were of average magnitude. However, the classification power was not preat;
the correct classification cate wag 57.23 % It was also discovercd that students’ jobs were
associated with the innovation-decisions. Those students who never worked or had a job
at the low level were more likely to adopt the use of computers hy their own will whereas
thoze stodents who had a yob al the higher level were more tikely (o adopl the use of

computers by necessity either due to work or due to studying STy 502

4) Only three kinds of the computer use were reported: printing, caleulation,
and retrieval. The perceived complegity ol using a2 compuler was lound o be the most

influential factor affectng the ways students used a computer for all kinds of the computer
nsc. (Mther factors were such as 1ypes of shudents and age.

5) Moat students who always used a compiter hy themselves gave the reasons
that it was convenient to do the fask on their own and that they could produce a hetter
output when they used a computer by themselves. On the other hand, most students who
did not at all use a computer by themselves reparted the reasons that they could nor nse =
computer to produce the desired results and that they had personnel in charge of doing the
tasks for them. Most students who sometimes used a computer by themselves and
sometimes had someone else do the computer work expressed a combmation of reasons of
the two proups ahove. In other words, they used a computer by themselves if 1t was



convenient o iT they condd generate betior reanlts but had others do the computer work

they did not how to do it or let Ui persomnel do the work far them.

6) Several students who did not nse a computer by themselves now expressed
that in the fTuiure they would tty 1o use il by (hemzelves 10 some depree And almost al
students whoe used a computer by themsclves now sard that they would continue to vse it

by themselves in the lture,

7y Many students user] a compuler al e School’s computer lab most
frequently and most students expressed that there were insufficient compuiers in the

Schnol’s computer lnab for students to use .

8) 1t was discovered that o matter what 1he students used a computer for and
where they used it, most students had similar problems about computer knowledge and
gaining access to computers bul had other dhilereot problems depencing on where they
nsed a computer. Regarding the suggestions about using a computer, most students

expressed thal they wanted Lo bave a well-canditioned computer Iak

D) It was discovered that whether SO 502 should be a required or selective
course was a [unclion of U level ol campuler knowledge the students wanted to have,
which in turn was a function of how likely (hey would use a computer apain after
praduating. Some students wanted SD. 502 to be a required course because they wanted
a great deal of computer knowledue and in torn because they were more likely to nse 2
compulor apain sller graditating whereas some students wanted SD. 302 to be o selective
course because they wanted a sioall atmount of compuier knowledpe and in turn because

they were less likely to use a computer again xiler pradualings.
The researcher’s sugpeshions wure as [llows:

1" The Schoo! should oiler Lwo dilTaicnl compuler courses' nne as a reguircd

course and one az a selective conrse.

23 The School's computer lal showhd be mwodilicd 1o Tacilitate the students’ use

nf compiters.
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CHAPTERI

INTRODUCTION

1. Significance of the Problem

We are now confronting one of the great revolution—the computer revolution,
‘The world 15 becoming inereasingly computerized. Computers are universally present.
They have becume crucial instruments o perlotn 2 fage number of vselul applications in
such diverse fields and profession as business, the military, science, medicine, education,
leisuze amd sports. Individuoals of cach branch have (ried to make nse ol (hia tecluwolopical
innovation to increase the efficiency of their works. They view computers as powerful and
versatile tools. ‘There are countless compuler applications for individuals to chioose as

means (o imprave their performance.

In the field of businesa, computers are used widely Computera are applied to
analvze such business matters as financial inspection, market survey and perlormance
evaluation of employees. Important nlormalion is collected by computers. This s
especially Live in invesiment where invesiors and speculators rely on op-to-the-minnie
information lor their momentous decistons. In teal estate and finance, computers are vsed
i investipate cash flows, returns an investment, and depreciation Hankers use computers
to mun transactions involving a great deal of money. In manufactning, compulers me nsed
1o desipn new pradncts, control manafacturine equipment, and repalate inventories and
other raw materials. Managers use compulers to control aspects of manufacturing
operations. Many stores, ranging in size fiom small ones like bookstores Lo g ones Tike
department stores, use compulers (o keep records of buying and selling. Computers are
alsa used to check out cnstomers conveniently and quickly (Stair, 1986 9).

In the military, compulers are nsed to desipn modern weapons  Adrcraft, ships,
and submarines contain very sophisiicated computers to help thein seek and destroy the
enemies while performing evasive mancuvers. Coanputers are also used 1o sianfale wai

pames and plan war stratepies (Stair, 1986, 22).



Scienfists from various fields use computers 1o hielp gain insight in their studies
Tt 15 estimated that over alf of the world's scientific knowledpe bas been olilained since
the construction of the [rsl elecirenic computer (Stair, 1986 12-14). Complex
computations can be made easily and rapidly by computers Astronommers use computers
to help test physics theorics. Computers in satellites are used to prospect oil and mincials,
Mecteornlogists use computers to help [brecast complicated weather patierns and systems,
Today computers are being used to help Iish, bitls, whalea, amed other important wildlife (o
suivive. Biolopists and ecologists use compulers (u track endangered species and analyze
a huge amount of data currently being collested cvery day on all types of living creatures

and on the enviromment .

Not anly are computers used in pecforming the business finclioms of hospitals
and other medicat facilities, but they are also used in medical rescaich and treatment.
Nowadays, computers are being increasingly used to store medscal records. These 1ecunls
may contain information such as (he paticnt’s name, address, sex, blood group, date of
lospital admission, present symptoms, and a detailud medical history which can be readily
updated. Many medical apparatuses contain computers. Some examples ol comnpuler
applications in medicine are monitoring the patient’s stated such as blood pressure,
regpiration rate, hearl rate, and body temperaiuie, analyzing the nutrition of a meal,
developing dictary plans, and keeping track of exercise programs ol all types. Many
hospitals use compulers to develop colorfid and graphic scanners thal van be uscd Lo show
glives throngh minate parts of the body. Some ambulances are equipped with computers
that can be used to diagnose polential prablema and prescribe their remedies at the scene
ol an accident {Stair, 1986: 14-13; Atkin, 1930; 240).

Compuiers arc cxfensively nsed in the entertainment and lewsue indugtries. Such
world-TaRmous movies as Terminator IT and The luassie Park used computers to generate
fantastic imapery 1hat looked absolutely real. Many of today's special effects come firom
computers. Musiciang use compulers Lo compose nugic Compiiers are uscd 1o analyze
and create beautifub muwsicai sewuds and tenes. Many individuals play games on computers

Thete are various types of games, ranging from chitd games like CH-Man to adull gaimes
ke Stip Poker (Stair, 1Y80: 18, 438).



Counputers are also used in spofls. They are used 1o recruit players, aabyze it
desizn new plays, hetp individual piayers perform to their potential, make drall picks, ol
handle 1he day-tn-day husiness apueration of sports When applied to analyze the sivle,
tming, and movement of an athlete, compulers can pinpuinl the athlele’s strengith and
weakness. The findings of the analyses can be used to design traming programs pearad Lo
individual needs. Many athletes muypmove (heir techniquees and performance  through
compulers. lixperta nse compulers o hielp train, feed, schedule, comdution, 2l analy-c
competitus. In sport contests, computers are used to schedule events. compile results,

ard help the press repot the resuliz to the warld (Stair, 1986:15-10, 437).

The applications of computers in cducation are rapidly incieazing. These
applications may be ciassilied inlo two catepoties according 1o their primary purposes: the

use of compnicrs as teaching machines and as learning tools.

The most general term Jor edacational applications of compaters s compuler-
based education (CBE). Some schools and universitiss include CBE activities in the
curticulum. Jusl as there are many styles of leaching, so there are many teaching
techniques of the CDE programs. Simple CR1L proprams apply a method named “dnill-and-
practice " The drill-and-practice programs Nirst teach the students the sibjects, then ask
Ithe studenls some questions, and wait [or the students’ answers, AT the =tudenls supply
wrong answers, lhe cﬂmputeré will conrest them and provirde the explanation At the end
ol the programs, the computers can also offer a test 10 assess Lhe studeats” level of
knowledge. Students can now study certain subjects on thair own by means ol computers.
There are educational programs that can teach the asers such subjects as arl, mathematics,
and loreign lamgmiages There are even programs that can teach the users how e gse n
computer. More advanced CRE progiams nse the techniques of stmulation. Thesc
programs care simulpie a situation or thing 1l is so dangerons or rare 1hat it usually
cannal be cxperienced natraly The variables of a problem may mesent difficnltics of
access, as in the case of motion poverned by pravitation on an astronomical sciie, or Lhe
runaway of a nuclear reactor. Earthquakes and voleanic eruptions cannot be created m
lahoratory  Computer simulation are also wsed when (he rcal eqoipment may not be
available due e expenae, ur when there may he serious danger (o the sludenls in using the
actual apparatus, Violent chemival reactions, for example, are too dangerous to expose

stidents o directly. Through computer  simulation, however, students can acquire



expericnce with these and olher natwal pheoomena, Ancdher cxample s the nae af
computer simulation to study anatomy of medical studenls. Compulers wie used to model
parls ol the human hody m order to enable the students to increase their undeo standing of
the way in which various orpans operate and interact with other systems of the body. By
providing captivating graphics, computer sinulalion can bong diflicuit and abstract rdeas
o THe (Brent and Anderson, 1990 364-3172 Wessells, 1990: 22¢.232; Atkin, 1980 241,
243,

Compulets are alzo remarkably powerful learing tools Many stndents turn to
camptters (o help with the tasks of writing, Using word processors, wrilets can wite - —ur
in lact, lype—anything in mind in any order and reorgamze or revise it later. While
revision on paper can lead 1o scialchy messes, revision by means of word processors
cnable writers to make corrections as many as they wish while they are writing. Besules,
some word processing programs have some valable [Eatures for writing that otlier means
of wiiting cannol offer Far example, some word processing programs can check such
errors in writing as spelbng, punclualbon, and pranmar and can even suggest correction 1o
thase crrots. Apart from usimg computers for writing, many sludenls use coimpuiens {on
their research and slabstical analysis Siodents can reeord their data and retrieve ihem
easily by the use of computers, Furthenmoe, compuless ace increasingly nzed for the
retricval of kbliographic information. In addition, many students do therr stabistical
analysis by computer rathet than by hand Compoters enable stidents to perform more
advanced statistical analyses that were once considered very difficult and {ormidable
(Drent and Anderson, 1920, 1060, 243 318; Wessells, 19200 234-236).

The Thai povernment has aften been criticized {or being slow 1o apply modern
technology within its departments, Bul things lave changed. Certain povernment

departinenis have adopted the use of compiters to enhance its efficiency,

To improve its document management system, the Cabinet Ollice hegan
implementing the compuler technolopy in 1989 The computerized system enable the
Tice 1o speed up searches and to improve the record maintenance ol more than 300,000
Cabinet iesululions passed since 1432 Besides, 1 com help solve the problom of Inritding

spacious raom for fiting and sloring volvminous paper documents {Rommmk and
Killikew nn, 1994: 1713,



The Ministry of Pubilic Flealth iz introcheeed the “Telemedicine™ project This
project was inilially created to reduce the number of patient deatha during fransference 1o
central hngpitals by providing expert (reatment from a cemral hospital in Banpekok thangh
a video conlencing sysiem  Providing medical consudiation through satellite redoces nal
only the number of patient deaths bt aiso the cosl ol (ransportation. 1t will be ool
necesamy 10 iransler patients from small hospitals up-counlry 1o centrat ones. especially
the haspitals in Banzkok. When provincial hospilals have a problem examining a potient,
they can send X-ray Nlm or elecuocadinpraphs (HCG)Y 1o ask for the correct treatment
fonm & specialist at a contral hospilal in Bangkok, This project is expected to st al the
beginning of next yem, I the Girst phare, Rajviti Hospital will commanicale via Thaicom,
the first Thai satellite, with Khon Kaen Remional Haspital, which will act as the provineial
headquarters, linking Petchabun’s Lom Kao distoct 1o the noth and three other hospitals
m the nothenst, including Tabor Flospital in Nong Kai, Sawangdaendin TTaspital i Sakon
MNakon and Nagiomg Hospilal in Bt Ram During 1996 to 1998, the project will be
expaniderd to the North and the South respectively (Romnmk, 1994 T1),

Some new treatment involves the nse ol compulerg. The ontodogical centers of
the Mahidol Medical Flospital aind of Rama Haspilal have recentty acquired a computer
systam and a special software package called Vspeech view 187 This compiter-hased
technigue alluws deal people to teach themselves how Lo speak. This system has proved Lo
he heneficial: it relicves the center stall ol overwork and wives the patients an eijoyable

activity thal clallenges them {IPongpen, 19901 A TIL-F2),

The passport Division of 1he Ministiy of laeipn Affars has adopled the use of
compuiers, s manual process has heen converted to a compuierized system. Compulers
arc integrated inlo every passport application process, which helps salve many previous
problems. Belore the cmergence of the use of computers, applying Lo a passpart nsed 1o
be time-consuming. Now i tuok only filteen to Iwenly minules compared with the eanher
waiting fime of two (o three hours, thanks te the use of information leclinology, The new
system also ollers more secarity than the ofd system which employed the mamal process
This new system can help avenl the illeyal Torpery of passports, petlect the detection of
peaple in the blacklist, and retrieve any infoumation on an application lor identification,

According to Suphot Dhirakosal, Dicctar of the Passport Division, the Thai Passpron



{1

Division™s system can be regardexd as one ol the st advanced and seenre systems in the
world (Pongpen, 1994 3: F1).

The Revenne Depattment has crealed a new on bne serviee that allows
businessmen to pay their taxes via an electronic data mierchange (ETH) system. To use
thiz computerized method, the campany st process the personal inceme tax form {T'or
Npor Dor 9), which can be found in computer siores on computer disketies, for each of its
employees using a computer program amd store the resnlls on a computer diskette. The
tiskeitc is then delivered to the department for processing. The Revenue Deparimeni’s
director genetal Mr. Chala Mongol claimed that this new method id niore convenient than
submitting conventionsl paper docnmenis and quoted sucl big companies as Siam Sicel
CO 1o take as an example. Siam Steel CO has already naed a computer diskette 1o (fife the
persunal income tax of its 1 000 employees (Nittaya, 1994: F2).

Realizing  the importance of information, the Bangkok Meolropotiian
Adminiatration (BMA} has decided to use compulers 1o (nocess 18 vast amonals of
information, The comnpuicrization project, which is due to start operaling nexd year, wall
link toucther all the vital BMA departments aml povide inloomation Tor hiph-level
administrators as well as lower-anking officers This compiter system will handle the key
[unclions that run a eity They include a system that handles cilizen registoation funclion,
city budgeting, income, financing, the procurement pracess, city assets, accounting and the
hiving ol oulside staft who wark for the city. Information that is ed mlo these e
subsystem will eventually come fiom a city-wide on-ling link from the 3% districis and the
14 depaitments that make np BMA. The BMA computer system will also ok up to
computer systenms maintained by other local governments, so they can share infosmalion
that is useful tor both sides. Wattha Hoonpongsimanont, director of the compuler division,
part of the Department of Policy and Planning which overlooks Lhe computerization
praject, expects that the computer system will benefit BMA city managemen but notes
thal it will take some time before the syslem can be used Lo ils fullest pertential e says
that the prolitem is not with the computer system itsell bt rather the computer literacy of
people who will operate the system. 1E wall 1ake quile a while 1o educate BMA™s 60,000

alicera and workers, who are accustomed to working with paper documents, to be able to
use the aystem { Yongyulh and Chanida, 1994 171 I'#).



Needless 10 say, trallic congestion is one of the major problems besetiing
RBangikok. Several plans have been introduced to solve the traffic problem. One of them is
a plan (0 use computers to operate the traffic control system. According to the govemnor
of Bangkok Meuopolitan Administration {BMA), Krisda Arunwongse Na Ayudhya, the
first phase of the Bangkok Area Traffic Controt {ATC) project will be seady 1o opetate by
Aupust nexd year The first stage of the project will put 143 traffic intersections under
compuler conliol, which is expected to be able to reduce the traffic probiem. This
computerized control system will be of benelit (o especially pecple who usze public
transporlation As a bug in the hus lane approaches a controlled intersection, the lights wilt
either stay at or return te green. Consequently, it can move gucker atound Lhe sireets, and

maore people may he attracted to its service, perhaps reducing the vse of personal cars
(Kitlikorn, 1924 F2).

In order to educate Thai youlll abowl the hazard of narcotics, the Office af the
Marcotics Control Beard has presented educalional sollware. These educational progranis,
developed by Computer Ape Technology CO LTD and Sukhothal Thammathirat
University, will provide children with the information aboul the danpers ol narcolics
Childsen can get both knowledge and fun form the programs. These programs will be
introduced to schools for free {The Nalion, 1994 F3),

It is agresd now 1hat we arc living in the world of information. Information is
deemed paramount. Power will flow to those who have the besl information about the
limits of information, as Alvin Toffler puts it {(1991: 147). And the ultimate source of
inlotmation in today's world is indisputably the Taternet. The Internet is the world's
larpest compuier network and the neareat thing to a working protetype of the information
superhighway. 1t is a global netwurk ol networks that links together the larpe commercial
computer-communications services as well as tens of thousands of smaller unmiversity,
goveinment and corporate networks, The Inteinet enables compuiers of all kinds to share
services and communicate dircctly, as iF they were part of one giant, seamless, global
computing machine (Elmer-Drewiit, 1994; 34-40). It is estimated Lhat the Internet have
reached 32 million people in 81 countries around the world. Thai leading academics voice
confidence that e number of Internet uisers in ‘Fliniland will increase and the Internet will
spon play a major role in the economy and olther areas of business. Accordingly, the

Minisiry of University Affairs has tried 1o boost use ol the Internet in Thailand by



academics and has plans to promote public awareness about the warld’s biggest on-line
respurce (Anyamanee, 1994 F23. With the Inlernet, shudents can access data from 1,000
libraties worldwide. University lecturers can trade opinions and ideas with their
counlerparts in olher countries. The bank industry benelits ftom the quick response tine
saving and cost reductions. In the healthcare industry, the Internet will tie together
laspitals, doctors’ offices, medical research institutes, pharmacies and insurers in ways
which will make the practice ol medicine far more effective. The network will enable
remote examination, treatment and monitoring of patients. When it comes to leisure
activitics, people can enjoy thousands of services from such topics az news, music, poetry,

ur even cocking,

The Thai government deems that computer literacy is ol crucial importance. 1t
has recaently begun & compreliensive computetization peoject, which includes the
instaifation of a massive computer system for use by the revenue department, the creation
of a nationwide popukation dalabase by the tocal adminisitation depatiment, the creation
of database by the land department, and a project to establish a nationwide electronic data
interchange network  According to the repulation set hy the Bconomic Minister
Committee, each public office 15 required to be equipped with at least two computers, and
povernment afficials who want to be promoted from C5 to Ca will have to nat only have
knowledge of spreadsheets but also possess the requisite knowledge of the IT policy of
the government. This regulation will unquestionably increase the number of povernment
computer-literate officials (Sai-sapm, 1994 14)

Certain students of the school of Social Development of the National Institute
of Development Administration have adopted computers for their siudies. They find that
computers surpass typewrilers and, conseyuently, use computers fur wriling instead of
typewriters. 1lsing computers, these students produce neater papers that look professional.
They also use computers to reinieve bibliogaphic inlormation. In addition, hese students
perform statistical analysis by computers rather than by hand.

While some students are tiying (o make [ll use of compulers lor their sludies,
there are some sludents who take no notice of this powerful innovation. This phenomenon
aroused the researcher to explore the siate of the adoption of the use of computers of



“students of the School of Social Development of the National Tnstitute of Development
Administration.

2. Objectives and Contributions of the Study

'I'he main objectives of Lhis sludy were threefold:

17 To explore the state of the adoption ol the uge of compuicrs of 1he students
ol the School of Social Development of the National Institute of Development
Administration,

2} Tor examine factors affecting attitude toward computers.

3) To inveslipate these students’ opinions ahout SD. 502 (Computers for Social

Development).

The School could view the [(indings ss ncw information and take it into
consideration when considering improving the School’s curticulum tegarding computer

studies.

3. The Scope of the Study

This research is a case study of the adoption of the use of computers of students
of the School of Social Development of the MNational Inslitte of Development
Administration. The scope of the study ol is limited to the students in Bangkok.



CHAPTER H

REVIEW OF LITERATURE

1. The Diffusion of Innovations

Rogers {1983: 10} defines diffusion as the provess by which (1) an irnevation
(2} is commutnicated through certain channels (3) over tine (4) among the members of &
socied system The four main elements in the diffuston of innovations ate s the
innovation, commuicalion chanmels, time, and the social system.

1.1 The Innovation

An innavarinn is an idea, practice, or object that is perccived as new by
an individual {Rogers, 1983: 11). It does not matter whether or not an idea is “objectively”
new as measured by the lapse of time since its first vse or discovery. 1t is the perceived or
“subjectively” newness ol the idea of the individual that determines the novelly ul the idea,
If an idea seems new to the individual, then it 18 an innovation. Newness in an innovation
does nul necessarily involve new knowledge. People may have known about an innovation
for sonie time, but they have nol yel developed a favorable or unfavorable attitude 1oward
it, nor have adopted or rejected it,

Charactenstics of an innovation, which in part determine its rate ol (he

adoption, are classified into five categorics as follows (Rogers, 1983; 15);

1.1.1  Relative Advantape
Relative advantope is Llhe degree to which an innovation is
pesceived as beller than the idea the innovation supersedes. The individual not unly
objectively but also subjectively evaluates the advantages and disadvantages that they will
obtain from an inovation, as there arc two major aspects ol the degree of relative
advantzpe. economic and social aspects. The greater the perceived relative advantages and

the lesser perceived refative disadvantages, the more rapid the ralc of adontion will be
(Ropers, 1983 15, 213-218).
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1.1.2  Compatibility
Cewnpatibifity is the degree to which an inoovation 15 pereeived as
heing consistent with existing values, past experiences, and needs of potential adopiers.
An innovation can, therefore, be compalible or incompatible (1) with sociecultural values
and beliefs, (2} with previousiy introduced ideas, and (1) with client needs for innovations.
An innovation thal 15 compatible with these Tactars will gel adopled al a preater rale 1han

an inncvation that is not in accordance with these factors (Rogers, {983 15, 223-220).

1.1.3 Complexity
Complexity is the degree to which an innovation is perceived as
difficult to understand and use Some innovations are readily comprehended and will get

adopled rapidly while others are much more complicated and will get adopted more slowly
{Rogers, [983: 15, 230-231}

1.1.4  Trinlahility
Trialabifity is the depree to which an innovation may be
experimented with on a limited basis. An innovation that can be tried cn the installment
plan will generally get adopted more quickty than an innovation that is not divisihle. Same
inmovations are very difficult to divide for inal than others, whereas others cannot at all be
divided for experiment. An inovation that s triable represents less uncertainty to an

individual who s cons:dering it for adoption (Rogers, 1983 15-16, 23 1),

1.1.5  Observahilily
{bservabifity is (he depree to which the resulls of an innovation
are visible to other individuals. The consequences of some innovations can be easily
observed and commumcated to other people while the results of some tnnovations are
unohservable and difficull to desctibe 10 othas (Rogers, 1983 16, 232).

1.2 Communication Channcls
Ropers (1983 5-6, 17-19) defincs commumeation as the process by which
participants create and share information with one another in vrder to reach a mutuval
understanding. DifFusion is a special type of communication in which the information that
is exchanhged is concerned with new ideas. It is this newness of the ideas in the message
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cormtent ol communicalion that gives ditffusion its special character. A contmnmiceation

chiannel is the means by which messages zet from one individual to another.

There are two types of comnumication channels: a mass media channel
and an interpersunal channel, Mass media channels are those means of transmilting
messages that involve a mass medium, such as radio, television, newspaper, and so on,
which cnahles a source of one or a few individuals to reach an audience of many.
Inlerpersonal channels, on the other haod, mvolve a lace-lo-face exchanpge belween two or

more individuals,

More elleclive comimunicalion ovccurs when the participants  are
homophilous rather than heterophilous. Ilomoplnly is the degree to which individuals who
peract are similar in coriain aliribuies, such as beliefs, education, social status, and the

like. On the other hand, heterophily is the degree to which individuals who mteract are
different in certain attributes,

I.3 Time

The time dimension 15 involved in diffusion (1) in the inrovation decision
prracess by which an individual passes from first knowledge of an innovation through its
adoglion or rejection, (2} in the innovativeness of an imdividual—thal is, the relative
earliness/lateness with which an innovation 13 adopted—compared wiith other members of
a system, and {3) in an innovation's refe af adoptfion in a aystem, usually measured as the
mumber aof members of the system that adopt the innovation in 8 given time period
{Rogers, 1983; 20),

1.J.1 The Innovation Decision Process

The innovation decision process is the process through which an
mdividual passes [rom lirsl knowledge ol an innovalion 1o forming an allilude toward the
innovation, to a decizion to adopt or reject, to implementation of the new idea, and to
confirmation of this decision. Apparenily, this process consisis of a series ol aclions and
choices over time through which an individual evaluates a new idea and decides whether
or not to incorporate the new idea into ongoing practice. The innovation decision process
may be divided into five mein steps or stages: (1} Enowledge, {2) persnasion, (3)
decision, (1) implementation, and (5) confirmation {Rogers, 1983 20, 163-165).
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1.3.1.1 Knowledge Siage
The inncvation decision process begins with knowledpe
that occurs when an individual is exposed to the innovation's existencs and pains some
understanding of how it functions. Individluals may be aware of an innovation by accident
or they may intend 1o seck an innovation on purpose. Knowledge of the existence of an

innovation may create motivation for its adoption {Rogers, 1983 2021, 164-167),

1.3.1.2 Persunsion Stage
Persuasion occurs when an individual fotins a favorable
or unfavorable attitude toward an imnovation. At (his stage, ndividuals seek innovation-
cvaluation informalion aboutl an innovation. They want to know the advantages and
disadvantages of an innovation (Rogers, 1983: 20-21, 169-170)

1.3.1.3 Decision Stage
The decision stage in the innovation decizion process
cccurs when an individval engages in aclivities that lead to a choice (0 adopt or reject an
innovation. Adoption is a decision (0 make use ol an innovation. Rejection iz a decision
nol to adopl an innuvation. An example of activities that result in gither adoption or
rejection i3 lrying oul an innovalion on a partial basis to determine its usefulncss.
Individuals may put an innovation to the test themselves, or they may ubserve trials
conducled by uthers {Rogers, 1983; 20-21, 172).

1.3.1.4 Implementation Siage
At the implementation stage, an iadividual puts an
innovation to full-scale use. The waovation decision provess sometimes termminates here, at
least for some individuals. Dut for others, a fifth stage of confirmation may occots
(Rogers, 1983 20-21, 174-175).

1.3.1.5 Comlirmation Siage
Consequences of an innovation may or may not be what is
expected IF individuals Teel satisfied wilh an inonovation, they will continue utilizing it. On
the other hand, if the results of an inncvation prove unsatisfactory, the innovation will get
rejected IF individuals previcusly decided to reject an innovation, they may becoine
expused to pro-inmovation messages, causing them to adopt the innovation later At 1his
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stape, individuals seek reinforcement te confirmi the innovation decision already made, bt

they may reverse this deciston H they recerve conllicling messapes aboul the nmovalion

(Rogers, [983: 20-21, [B4-184).

1.3.2  The Innovativeness of an Tndividusal

Innovativeness is the degree fo which an individizal is relatively
earlier in adopting new ideas than other members of a system, Not all mdividuals in a
social system adopt an innovation at the same time. Rather, they adopt it in a time
senquence, and they may be claasified into adopter catepories an the basis of when they first
beuin using a new idea. Adoplers may be clazsilicd into five catepories according to (heiv
mnovativeness as follows: (1) fmnovaters, (2) carly adopters (3) eorly majority, (4) late
miajerity, and (5) lngearis.

1.0.2.]1 Innovators: Yenturesome
The salient value of innovaters is venturcsomeness,
[nnovalors are active infarmation seeker abont new ideas They are very eager to try now
ideas. They have a high degree of mass media exposure and (heir inlerpeisonal nelwomks
extend over a wide area, usually reaching ouotside their local system The innovators play
an impartant role in the diffusion process: they launch new ideas m the social system by

itmporiing the innovalions from entside of the system’s houndaries (Rogers, 1983 22,
248),

1.3,2,2 Early Adopters: Respectable
Tarly Adopters are a more integrated parl of the local
systemt than arc innovalors. Whereas innovators are cosmopolites, early adopters are
Incalites. The early adopters serve as a rele modet for many other membes of a social
systemy, in Ut the early adopters are not too far ahead of the average individuals m
innovativeness. The early adopters are considered by olliers as “the indiwduals to check

with™ befvre using a new idea (Ropers, 1983 248-24%),

1.3.2.3 Yarly Majority: Deliberate
The carly majarity adopt a new idea just after the average
members of a social system. They may dcliberate for some tune before completely

adopting 2 new idea. The early majorily’'s uniyue position belween the very early and the
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relatively late (o adopt makes them an important Hok in the diffusion pracess  They
provide interconnectedness in the gystem’s networks (Rogers, 1983 249)

1.3.2,4 Late Majority: Skeptical
The late majority adopt a new idea just after the average
members of a social system. Innovations are appioached with a skepticat and cautious air,
and the late majwity do not adopt them until mast other members of their social system
have done so (Rogers, 983 240-250),

1.3.2.5 Laggards: Tradilionat
Lapgparids ate the last in a social systemn to adopt an
innavation They are 1he most localite in their outlook of afl adepter catepories, many are
neat isulates in social networks. When laggards finally adopt an ianovation, it may already
have been superseded by another more recent iden that is already being used by the
innovalars {Ropers, 1983; 250,

These adopter categories have three main  aspects of

characteristics: sociveconomic, personality, and communication behavior aspects.

The earher adopiers have higher socioccaonomic characteristics
than do the lates adopters The carlicr adoplets ate not different from the later adopters tn
age, hut the earlier adopters are mote educated, have higher social status, a greater deprer
of upward social mobzlity, larger-sized units, like companies, farms, and 'so on, a
commercial rather than a subsistence economic orientation, a mote Gverable attitode
toward credit and more specialized operalions (Rogers, 1983: 251-252, 269).

The earlier adopters also differ fram the later adopters in
personality. The earlier adopters have a more favorable attitude toward changs, education,
and science Besides, they have a higher aspiration for education, occupations, and 5o an,
and a preater ability to cope with uncertatnty and risk. The earlier adoplers alse have
greater empathy than do (he Iater adopters. Empathy is the ability of individuals to project
themselves mnto the role of other people. This ability is an impoctant quality for innovalors,
who must be able to think counterfactunlly, to be imaginative, and to dake the roles of
leterophtlous others in order to communicate effectively with them, [n addition, the earlier
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adopters have a greater ahility to deal with abstractions, as innovators most he able to
accept new ideas largely on the basiz of abstract stimuli, such as ideas from the mass
media. Moreover, the earlier adopters are less dogmatic and fatalistic. Dogmatism is the
deprec to which individuals have a relatively closed belief system. Fatalism is the degce 1o
which individuals perceive a lack of ability to control their fulure. Tndividuals are more
likely 10 adept an innovation if they believe that they are in contral of their futire rathe
than think that their future is determined by fate. ‘The ealier adopters are more rational
and intellipent. Futthermore, they have higher achievement mativation, far they desite for
excellence in order to attain a sense of personal accomplishment {Rogers, 1983; 257258,
269-270)

Fially, Lle earlier adopters have different comnomication
behavior from those of the later adopters. The earlicr adoplers have more social
participation and are more likely to belong 1o highly imerconnected systems. Furthermore,
the earlicr adopters ace mere cosinopolite, They have not only greater expnsire 10 mass
media commumication channels but also mere interpersonal communication chaunels than
do the later adopters. The earlier adopters seck inlormation about movations more
actively and thus have preater knowledge of innovations. Desides, the earlier adopters
have a higher depree of opinion leadership ihan do the later adopters {Rogers, 1981 257-
258, 270),

1.3.3 The Rate of Adaption

The rate of adoption is the relatively spesd with which an innovation is
adapted by members ol a socral system. It is usually measured hy the tength of time
required for a certain percentage of the members of a social system to adopt an
innovation. There are five main factors that detennine the 1ale of adoption: (1) perceived
atiribulcs of an innovation, {2 1ypes of mpovation decision, {3) communication chamets,
(4) the nature of a social system, and (5) Lhe exient of change agent’s promotion ellins
(Rogers, 1983 23, 232-234),

1.4 A Social System
1.4.1  Characlerindics of a Social System
A social aystem is a st of indertelaled units that are enpaged in

jomt problem solving to accomplish a common geal. The members or unils ol a sovial
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systesn may be individuals, orpanizations, informal gronps, andfor subsystems. All
members cooperate at Jeast to the extent of seeking 1o solve a commaen problem in order
tx reach a mntual goal. This sharing of a cormnon objective binds the system topethe
(Rogers, 983 24).

Normg arc the established behavior patterns and serve as a guide
or a standard for members of a social syslem. Norms can both facilitate and impede 1he
diffusion of innnvations in a social system. Some norms are opposed to change, whereas
pthers are orienled 10 novelty (Rogers, 1983 27).

Some individuals in a social system may have significant influence
over others. Opinion leadership is the depree to which an individual can informaily
influence cother individuals' atlitvde or covert behavior in a desired way with relative
frequency. It is a type of informal leadership rather than a function of an individual’s
formal posilion or status in the sysiem. Opirion leadership is earned and maintained by an
individual's technical competence, sucial acccssibility and conformity to the system’s
norms. Opinicn leaders serve as a social model whose innovative behavior 1s imitated hy
nther members of the system (Roger, 1983 27-28 271}

Individizals who intenfionally influence other members’ innovation
dectsion in a dircction as they wish are change agents. Change agenls may be any 1ype of
individual in a social system, but thcy are msually such professionals as teachess,
consullants, public health workers, agriculture extension agents, Jdevelopment workers,
and salespeople {Rogers, 1983 28, 312-313).

1.4.2 Types of Innovation Decision in a Social System
Individuals in a social system can adopl ot igjecl an innovalion
eilther beeause they want to or because they are compelled to. In ather words, they can
adopt or reject ar innovation as a result of their awn decision or of the decision made by
ather individuals in the systen:. lnmovation decision may be categorized inte Tuut types:
(1} optional innovation decisions, (2) colfective innovation decivions, (3) anthority

innoration decfsions, and (1) comfingent innovation decisions (Rogers, 1983 29-31}.



1.4.2.1 Optional Innovation Decisions
Optional innovation decisions ate choices to adopl i
reject an innovation that are made by an individual independent of the decisions of other
members ol he social systemn. The distinctive aspeet of optional innovation deeisions 1s

ihat an individual is the unit of decision making rather than the social system.

1.4.2.2 Collective Innnvation Deciginng
Colleciive insovation decisions are choices to adopl o
rejeci an innovation that arc made by consensus Among the members of the system. All ol

the units in the systerm usually must conform 1o the systen’s decizion once it 15 imade.

1.4.2.3 Authorily Innovation Decisions
Authority innnvation decisions are choices to adopt or
rejecl an innovation that are made by a relalively few individuals in a social system whao
possess powet, séatus, or technical expertise. Other members of the system have little or

no influence in the innovation decision; they simply implement the decision.

1.4.2.4 Contingent Innavation Decisions
Contingent innovatian decisions ate choices to adopl or
reject an innovalion that can be made only afier a prior innovation decision The
distinclive aspect of contingent innovation decision making is that 1wo {ar more} tandem
decisions are tequired; either of the innovation decisions may he aptional, colleetive, or

authonity.

{.4.3  Conserquences of an Innovation in a Social Sysiem

The cventual end ol the diffusion of an innovation is s
sonsequences, Consequences are the changes that vccur to an individual or to a social
system as a reslt of the adoplion or rejection of an innovation. Not anly can an
innovalion affect the individuals who adopt it, but i can also influcnee other members i
social system. In other words, an innovation may have an ellfect on virtually everybody, if
not all, in a sociat system, no saltter whether they are the adopters ;i not Consequences
may be categorized into three dimensions as follows: (1) desirable versus nndesirahie, (2}
Fircet versus imdirect. and (¥ ansicipated versus nnanticipated (Rogeis, 1983 3, 179-
J80Y.
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1.4.3.1 Desirable Yerans Undesiralle Consequences
An inmovation docs nol conttibute its consequences 1o
members in A social system equally. Tt is possible for an innovation to produce desirahle
effects to some ndividuals and undesirable effects to others. Destrable consequences are
the functional cllects of an imovation fo an individual or to a social system while
undesirable consequences are the dysfunciional ellects of an innovation to an individual or
ter a4 social system {Rogors, 1983 380-381),

1.4.3.2 Dircct ¥ersng lodirect Consequences

Because of the intricate interrelationships among  (he
elements n a social system, a change in one part of the system oiten initiates a chain
reaction of indirect consequences stemming from the direct consequences of an
inovation Direct consequences are the changes to an individual or to a social systetn 1hat
nceur in tmmediate response to an innovation. Indirect consequences are the changes to
an tnlividual ot to a social system that occur as a result of the direct consequences of an
immovation (Rogers, 1983: 384-3835).

1.4.3.3 Anlicipaled Versus Unanticipated Consequences
The main reason that individuals adopt an thnovalion is
that they want to obtain the expected consequences generated by the innovation,
ITowever, there is no guarantee that an innovatien will always result in what the adopters
expect. Linforescen eflects may anse, Anticipaied consequences are the changes due to an
innovation that are recognized and intended by the adopters. Unanticipated consequences

are the changes due 1o an inmovation thal are neither recognized or intended by the
adopiers (Rogers, 1983; 387-388).
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2. Computers

A computer is an electromic device (hat can accept data, apply a serics of lopical
operations, and sepply 1he resulls uf Lhese operations as information (Atkin, 1980 6}
Like any othet machine, a computer is used becanse it does certain jobs hetter and mure
effictently than hnmans. 1t is the incredible specd of computers, alung with accuracy,

which miakes them so usefirl and valuahle

Computers have had a profound impact on madern society and have caused
many chanpes it a relatively short time. During their fivsl existence in the Jaie 1030s,
vornputers were mainly used by specizlists in limited fields. But the compitter {eclnalogy
l:as developed so rapidly that it is now uxed by virtvally all kinds of people in society. In
the past, only big firms could afluid the computer technalogy, but now the same state-of-
the-art technnlogy can bie found everywhere in micrebusiness companies, retail stores,
libraties, sclool, universities, and the home. The widespread availability of comipeters has
m all probability changed the wotkf fmever, Bt is a versalile techoology, the heneliis
computers can provide depend on how they are used, and now they are widely applicd lor

many different purposes.

Students can put the computer technolopy 1o pood use for their stidies. Their
three moslt trequent used computer applications are: {13 the use of compniers lor writing
assignments, (2) the use of computus for cafculation, and (3) the use of computers for
miformation retrieval,

2.1 The Use of Computers for Writing Assignments

Wuid processors permil a compnter i be used as an electronic typewriter
m which the user can compose a miannscripl and view it on the screen, make correclions,
move passages around, delele and insert texis, and in general perform all tasks of writing
and rewtiling. Word processing is probably (he most common task a compnier is put 1o,
Today many students use a compuler for their writing assipnments. Through word
processors, beauliful documents can be easily made. The outstanding advantape of using
word processing is that after written malerial has been entered, # can be easily cdiled and

changed. There s no neeal to repeat the whole process or to retype if the writer wants to
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make: changes, as woudd be the case of writing by typewriling or by hand. Only chanpes
need to be retyped. The users can reorganize the text at will. Word processors alse ofler
such useful features that the conventional pencil and paper method cannot as fonts, paper
formats, and spelling and grammar checking. There is a variety of sh tking characters to
choose to make the writing assignment attractive Diflferent types of writing assipnment
needs ifferent types of paper formats. The uscrs can easily select the riglt one that suits
the job in question. Sume software provites a word checker which can pick up words that
are (ncciden(ally) misstyped. This featse can penerate a msspelling-free paper. Seveal
programs are able to check and correct prammar errors. Some even have a Thesanms built
in to help Gind an alternate word, antonym or synonym. Other beauties of word Processers
include printing of headers and footnotes, and the aulomatic creation ol tahles of contents,
indexes, crosa-relerences and page numbering.

2.2 The Use of Computers far Calcwlation

The statistical anmalysis of data has been dramaticafly affcoted by
computers. Today, virtually no complex stalistical analysis is perforined by hand Most
slulistical analyses are now peiformed by a compirier. A computer can calcufate both
rapidly and accurately. Ancther benefit of mosi slatistical prograivs is the flexabilily to
report end present existing data. When #t comes to making graphs or charts, these
prograns can piesent the same data in «lilfering graph or chart styles for the users to opi
for the best one that is appropriate to the task. Even if the dala are changed, the programs
will automatically upprade the graphs of charts. These abilities make a computer a

valuable teol for doing research which inevitably involves complex mathematical analyses,

2.3 The Use of Computers for Information Retrieval

A computer van put data into ils nemory and retrieve them in a fow
millionths of a second. Tt can also have a storape capacity for as many as a million items,
resulling in 2 tremendons amount of information that can be searched. That is why now
many universities are eqitipped with computers for students to use (or the ratrieval of
information. Many universities install ecunpnters in their libraries for this seq vice. Adthough
the same information can be retrieved manually using card calalogs, the retrieval by
compuler is far better. It can (ake only a few minutes to retiieve all the desired information
by computer, comparcd o hiours that would othe)wise be spent using the physical card
catalogs.
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Many universities are also planning to install the networking systom,
which will permit the students 1o search information from not only other domestic Nbraries
but also other libraries worldwide. Computer netwotks will link commuiers, allowing datn
to be exchanged rapidly and reliably. In addition, the students will be able to obtain such
service fiom their home computer at any time of the day fiom the comfort of their home
Those who lrave a personal computer at hame can access the syslem 1lnough a telephone
line, Besides the usual scrvices Jike library search, dalabase search, electronic mail, file
transfer, special applications are now heing developed and created for studert university
cammunication such as submitting homework, grade posting, grade annlysis, class

cancellation and make-up announcements ag well as payment of fees through the system.

In the globalized societly of the 21st century, the computer technolopy witl diive
chanpe just as surely as manuthcturing drove chanpe in (he industriat era. In (he rot too
distant future, computers will not only function bke what they do now but also will serve
as a television, 1clephone, notetaker, fax machine, mailbox, appointment calendar, and so
on (Maishitl, 1994 56-57). And computers will cantinue (o revolutionize the form of
studyinpe further.

3. Related Studies

Somyat Kumpala {1994 106-108) conducted a research about the aclopriog of
computer use in investigation of the sub inspector investipators under the Muetropolitan
Constabulary Division. The findings rcvealed that approximatcly hall' of the subjects
(50 928%) did not adopt a commmier for their work, that anc-this (33.34%) adopted 1ha
computer use, and that the rest (15.68%) were of the opinion that they were willing 1o 11y
ustng a computer for their work. Amonp 1csted variables, only knowledge about

compoiers was found to be significantly associated with the adoption ol computer use

Campbell’s study {1923. 1004-A} was conducled under a multivarisble
mnovation framework which examined relevant orpanizational climate dimensions,
mdividual leader characteristics, and top 1anagement team vasiables. The innovation
index used as the criterion measure was developed based on Rogers’ five adoption
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categories. The tested variables fell within three categories/levels: wiganizational,
proupfieam, and individual. The organizational variables included the innovation as 1he
dependent varialles and the climate dimensions of open-mindedness, readiness 1o
innovate, and questioning authority as the independent variables. The tested individnal and
tearm laclors inchided seven background demographic variables and two personality
characteristics, locus of control, and copmtive style in lerms of adoption-innovation. The
analysia of data suggested that there was indeed a posilive associatiun between innovation
and the internal climats as meazured by open-nundedness readiness to innovate and
questioning authority. The results also suppoiled thal 1op  management  team
charncteristics, as n group, were strong predictors of the innovation, Demogaphic

variables wete [ound ta be able to predict the innovation partially.

Scott’s research (1993 1014-A) inveatipated how individoals interpreted a
specific aspect of their work cnvironment and how this mterpretation related to thesr
innovalive behaviot. The research sample comprised 189 engineers technicians, and
scientists employed in a large central RED facility of a major US industrial corporation.
The study found that 1he sironpest predictors of innovative behavior were individual
characteristics and atiributes. No support was found for a sttuationalist perspective on

innovative behavior, and minimal support was found for an inieractiomsl peispeclive.

Flagp (1992: 2492-A) conduected a study to determme the status of computer
use by teachers in fourtcen comprehenstve high schools at the Dhstrict of Columbia,
focusing on purpose, extent of use, and factors allecting use. The findings indicated that
the iain instructional purpoges of compiter pse were drills to help students piactice the
skills related to their specific subjects and wotd processing. Among factors contributing to
compuler use were a pasitive attitude toward computers and the pereeption ol their own
knowledge about computers. Factors inhibiting computer use were insuflicient coniputes s,
printers, and software, high studenl/compuier yalio, inadequate financial support from the
schowl district, diffioulty in incorporating computers in the curriculum, lack of enough tine
for developing lessuns (hat use compnters, and problems scheduling dilferent teachers’
classes. The recommendations of the study proposcd ward processing requirements for all

high schoa! students and pointed out that more comnputers, minters, and sofbware should
he supphed.
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Forsylhe {1991: 511-A) conducted a research to identify chasacienistics of
teachers of praduate courses who adopted computers. The findingz showed seven
predictor variables that had a sipnificant relationship to computer acceplance: (1)
computer anxiely, {2) computer confidence, (3) computer knowledpe amd skills, {4)
accessibility to computer hardware, {5) hands-on expericnes, {6) liequency of computer
nse, and {7) duration on compuler use.

Faseyilan (1921, 138-A) studied the relationship between personal attribules,
orpamzationat and attiudinal factors, and the acdoption of computers in university
instruction. The research sample consisted of 257 Null-tine faculty members from the rank
of ingtmictor 1o the rank ol [ll professor from six state university in Ohin The findings
indicated that attitudinal factors, constshing of personal ellicacy ulility heliels and attitude
toward compuders, tn combinalion wilh discipline and incentives accounled For a
sighificant amount of variance in predicting the adoption of computers Tor instruction.

Incenttves showed a negative rather 1than a pasitive 1elationship.

The purpose of Carr's study (19917 3343-A) was to invealipale what alTected
the network television newsroom adoption of computers. The five tested independent
variables were perceived attribimtes of the innovation, (ypes ol decision-making,
eemnmunicalion channels, nature of social system, and efforts of chanpe rpents Theee
hypotheses were drawn from Rogers’ theory The first hypolhesis, thal carly and late
adapters of an innuvation had different perceptions of that innovation, was not supported
The second, that the relative contributions of the five variables ta the rate ol adopbion
might be determined, was not supported, either. The third, thal perceived attributes
accounted for the greatest percentage of relative contribution, was supported Thia study
indicated that even though computers were perecived as appropriate o broadeast
newsgathering, televigion newsrooms would adopl compulers only when they could afford

them,

The intent of Thomas' study {1991: 2719-A) was to examine how individunals
selected allernatives to informalion problens, and to study refationships that might exist
belween this choice behavior and prevailing attitudinal, percepteal, experientsal or
demagraphic characteristics of those same individuals. Signtficant results indicated that 1he
effective implementation of imformation technology required that dectsion makers had- (1)
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privt experience in use of computers during the individual’s career; {2) corrent Frequent
and direct use of computer workstations; (3} knowledge of the attributes of the concept of
Lnd-User Computing, {4) perceived direct benefits of information technology muojects; (5)
perceived top management support of Lnd-User Computing, (6} involvement in the
planning of information technolepy projects; (7) perceived positive image of (he Jdala
processing department, (8) knowledge of the technological options available 1o them from
the perspective of the contribution of these options (v the effectiveness of business

pocedures.

The vestigation of Waggoner {1989 350-15f-A) was designed to assess what
factors influenced CoWepe of Education and Allied Professions faculty members'
attainment of computer Giteracy skills at the University of Taledo The lollowing findings
were revealed in the study: (1) Departmental assignment was fousd to have an influence
on faculty members’ computer literacy attainment; (2) Facolly members’ access 1o
conipulers was positively correlated with compuler leracy attainment; (3) Facilly
members with extensive mathematical backprounds were found (o have attained higher
levels of campulet hileracy Lhan those wilhout an extensive inathematical back grounds; (1)
Faculty members ages were found 1o be nepalively correlated with computer literacy
attainment; (5} Fernales faculty members attained preater levels o) computer literacy than
males faculty members; () Faculty members” proximity to an avid computer user was
positively correlaied with computer literacy attainment; and (7) Faculty members' attituede

wias pasitively correlated with computer Weracy attainment.

Janwan M. Skulkhu (1990: 3497-A) investigated and analyzed computer
literacy and genveat attitudes toward computers of students al Thai pubili: univeisities. The
research sample consisted of 492 students who 100k al least one computer course front
thirteen public universities in Thailand. Rased on the research findings, the followin
conclisions were diawn: {1) Thai universities stirdents exhibited a maderate compuicr
litcracy level, (2} Male and fetnale studenis were found to have similar compntler Fteracy
levels, (3) Graduate students had higher compuier liteiacy levels than did other students
from different educational levels, (1) Students majoring in cducation displayed higher
comnputer lteracy levels than those majoring in matheinatics and majors. (5) Students wilh
higher GPAs had hirgher tevels nff computer fiteracy than those with lower (iPAs; {6)

Computer Kteracy was not age dependent; {7) Generally, Thai university students showed
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positive atlstudes toward compiiers; (8) Males and females both showed positive attiludes
toward computers, (9) Graduate students exhibited more positive attitudes toward
computers than 50 other groups; (10} Students with lower GPAs displayed lower positive
attitudes loward computers; (11} There was a stronyg positive relationship belween

sludenls’ knowledge and their attitudes (oward computers.

Pullen (1993, 1328-A) studied the writing perforinance of third grade female
students who used a micracompiter word processor and who used 1hie conventional pendcil
and paper method. The independent variables were the writing twols while the dependent
vatizbles were fluency word length, sentence length, unique words, T-unils, veadability
score and content qualily. Signilicant differences favoring the computer penerated
compositions were indivated for the tolal numbers ol words, unique words, and 'T-unils.
However, no signilicant differences were found for word length, sentence lenpth,
readability and content quality. ‘The findings mdicated that writing tnofs had an ellect on
writing fluency and provided support for the use of microconputer word processors in
elementary classrooms,

Maness {1993; 3897-A) conducted a rescarch, usimg Delphi technique, 1o
establish a national consensus ol computer competencies for edicators using nationally
representative authorities. Identification of panclisis was based on the following criteria
(1) active professional involvement in education and educational technglngy, {2) active in
publication and/or presentation of educational technology: and (1) balanced 1epresentation
of one of ten identificd 1egions of the United States of America The rescaicher identiled
live dotnains ol computer competencies for educatars: (13 hardware skills; (2} sollware
skills, (3) programming skills; (4) inlepration skills, and (5) general knowledie skills The
panchsls were asked to pgenerate compelency statements it each dvinain, The resulis
revealed forty-cight essential compuler connpelencies for educators. The index of eszential
skills includerd competencies fom all domains except the propramming one. Among the
venclusions reached by the researcher were as follows: {1} a dynamnc foundation of
computer competencies for educalors did exist; (2) the body of competencies deenied
essential was relatively coniprehensive and conveyed {he expectation of continuing
professional development; and (3} for educators, the most vital compuier coinpetencies

wele directly related fo the instructional process
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Shawareb's dissertation (1993 767-A) was aimed to investignie student
atlitudes toward computers and computer use and (o determine the effects of pender,
previous computer E:-l:p-l:':ri-&Ilr:,r:~ ape, and teacher attitocdes toward computers on stadonl
attitndea. It was found that gender bad an effect on student attitudes: males sconed
sipnilicantly higher than females. Computer ownership and previous expericnce wilh
computers had a positive effect on atliede. Older students had a more posilive allitwle
than younger students. Finally, there was a positive correlation belwesn leacher attitudes

and stuclent attitudes.

Pornpimon  Cheamnakarin {1993 2262-A) explored  the attitudes  and
perceptions of facitlty members in Rajamanagala Tnstitute of Technology (RITY, Thailand
The purposes of this study were to (1) determine which demographic variabies were
associated with facully member aititudes toward the implementation of computers in
higher education in Thailand, and (2) determine perceptions amung Faculty members
tuward barriers to the widespread use of computets. Twe hundred and four faculry
members from twenty nine campuses and the main campus at Rajamanapala [nstitule of
T'eehnolugy, Thailand, participated in this study. The major findings ol this sludy were: (1)
Iaculty members wha worked in administration and those who were teachers differed in
their attitwdes toward institutional suppert for computer apphications; {2) Faculty
members’ years of experience to enllese 1cachings were related to their actitudes toward
computer applications in education; (3} The major barriers regarding the use of compuices
i school were lack of budgeted funds, lack of administrative suppuat, and lack of
computer hardware and soflware.

Yuthana Sariya (1992 4302-A) toveslipated Thai college students’ adtitudes
loward cotnputers at the beginning and the end of a computer Meracy course. Spedlic
atteniion was piven to the relationship belween attimdes and gender, major, and prior
compuler experience. The instrument used i this study, the Computer Attitude Sealy,
consisted of forty itenz organized into four subscales: anxiely, conlidence, liking, and
uselulness, The subjects were (20 college students randomly sclected liom Fastemn
University, Chollnmi, Thailand during the sunnner session of 1990, The subjects were
assigned to an either experimental group or a control grotp; each gronp contained fwenty-
erphl science majors and thirty-two non-science majors The experimental pronp eceived

instruction in a computer hteracy course for ten consecutive weeks. The control group did
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not allend the vourse. Alliludinal data were collected for both groups at the beginning and
the end of the course. The resulis of data analysis revealed the following (1) A positive
change in attitudes toward computers was found in the expertmental proup on three of the
four snhacales; (2) A positiive change in albludes toward computers was found in the
cunlrol group on all (our subscates, (3) The compuler literacy course did not appear to
have a differential effects on students’ attitudes toward computers; {4} pender and major
did not appear to be related to change in studenis’ aititudes (owacd computers; (53 prior
compuler experience did appear to be related to change in students’ attitudes toward
computers Students wilh hagh schonl compuler class cxperience were mine likely 1o

express moie postive attiiudes toward computers

0" Nueal {1982 35350-A) exanuned the elationship between sludent attitutles
toward computers and gender, program placement , and having a home computer The
research sample conmated of 1005 students in scventh geade from (heee middle scliools i
Palm Beach County, Florida, The resulis showed no significant relafionship between
stndent attitudes toward compirters and pender, no gipnificant relationghip between
student atliludes toward compulers and program placement, and a significant relationship
hetween stident attitudes toward computers and havipg a computer al home,

Pisarn Mongkolsaosik (1989: 261) cxamined the opinians of (he Torth yom
students of Chulalongkorn University concerning the utifization of computers for
edication. The findinga indicated that most sindents approved the role of conymiiors in
Thai edvcation. They viewed compulers as indispensalble to educational work, for
example, educational administration, teaching and studwmg, and educational researches.
Mast siudents were of the opinion that compiter lileracy was esaential and thal empliazis
on computers showeld be put at higher cducalion, especially in the year of studying. They
believed that Lhe course should focus on package programs. They also thoopht  that
pradvates who had computer konowledpe woauld have betier woarkinge oppodiunitics than
those who did not. Difficulty with computers was mainly due to the lack of computers

and computer personncl,

Khemacha Suwannakul (198R- 231) investigaled the options ol leachers,
sludents and parenis concerning compuiler leaming in secarbny  schoods nidar the

jurisdiction of the Department of General Education, Bangkok Melrapolis The research
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findinps showed (1) Teachers, students, and parents strongly agreed thal compulers
wolld he inereasingly usind in the future and that computer knowledge was a most, which
woulid fearll In incrcased  working opportuntiies, (2) All three gronps vicwoed  thal
cuinpulers contributed to the habit of working systematicatly, of atep by step planmmy, and
of creative thinking, (1) All three groups wanted (he schools 1o provide basic knowledpe
of compirters, and skills of applying comgputers for the students’ future careers; and (4)
compuler knowledge should be tavght as a selective conrae

Ohver’s case study (1993: 1325-A) sought to wdentily the attitudes ol facully
members toward computera at Rust Collepe, 10 idenlily computer users and non-users
among the faculty, to delermine the relationship between individual and institutional
lacters tor the adoption and maintenance of desired faclly compuler Lehavior, and to
provide administrators with baseline data (o aid in their planning, designing, and evaluation
of faculty computer development progiams. The study population comprised fifty-two
full-time faculty members. The findings 1evealed that computer access and use were
widespread ainpng the faculty, Most had favorable atiitudes toward compulcrs. Many
owned compulers, and the majority had computets i thein ollices. Communication was
high amony, users who were learning through colleague interaction Word pracessity, was
the mosi frequent use ol compuiers. Admicisttative support for computer literacy was
Ingh, and many faculty members had received compuier training. Supervisos offered
compiter training but cxpericnced diliculty with budgetary and personal computing
limilations, Computer integration was noi deliberately planned across atl divisions and
curricula. ‘o sum up, 1the [acolty of Rust College had a positive attitudes toward

vernpuaters and was malong extensive use of compatters.

{nilbertson’s qualitative study (1993 4287-A) described e diffusion of the
compater ag an mnovation over s len year period o one rural school district in
Washinglon slate. A cage study strategy was used to collect data from the sehonl district
Mine conclusions were drawn from the findings: (1} Innovalos believed thal education
coutd benefit as much from technology as society had henefited; {2) Soflware decisions
shonld come before hardware decistons, (3) Computers were complex innovations becase
ey involved both software and hardware decision; (4) Computers were comples
mnpvations because they were vsed dilTerently with each curricuhim area; {5) Compulras

were complex hecaze they were an open-cnded innovation used by innovators; (6)
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Planning For the dilfusion of conpuias in educalion should be done wathin or among,
curricittum  areas, (7} Computer supported  exisling  educabional  phitosophy,  (8)
Administrative support was a key to siccessfel change; and (9 computers generaled new

curriculum.

The purpuse ol the study of O Donacll’s stady {1992: 3584-A) was to assess
teachers’ self-perceived level of skills and needs lor computer hiatming aller receiving
computer awateness (raining. A sclf-report questionnaire was administered to 728 K-12
teachers of the Haciendtta-La Puctie Unilied School District. “The conclusions of this study
were 1hat teachers desired to integrate compulers into Lhe classioom mstruction Gut dicd
nal posscss 1he skitts. Computer use among the respondents was low, computers were not
being utilized {0 their lullest extent and 1cachers’ needs to use computers were different at

different levels of mnstruction.

Fulkerth™s study {1992 3160-A) was undertaken in order 1o provide a piclure
of the adoplion processes of a typical community college, Roberts Community Collepe (a
pscudonym), so that the findings might be generalized to other such schools. The findinps
of this study revealed thal the adeption of computer use by Roberts Community College
had been primarily evolutionary. Computer and resources in 1his school deveioped as an
outgrowth of administrative computing, and early academic use occurred m arcas of
computer programining, business, science, and malheinatics. The compuler nse cecently
began 1o occur in other areas of the curriculum, One such use was m the Wriling 1.ab, a
facility where siudents could find supported assistance in using computers lo comnplele
compositions. Fhis educational community reparded itself as having low awareness of
compuler programs and resources not only on its own campus. bet also on computer
issues in general, This concern was voicerd by admintatrators, teachers, and staff, however
they were uniformly clear that they wished to become mare awaie by receiving training on
computer use and 1elated educational compiner matters. At the time of this study, an
open-entty computer fab for the entire campus community was heing put into operation,
This lab came iulo exisicnee parteally because resources were available, bul anather facior

was the success of the Writing Lab due 1o 115 visshility and exicational impact.

Crow {1992: 2764-A) examined facully information technology perceptions

reparding the adeguacy of computing resowmces, the importance of compuling resources,
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and instrmictional computing Thig sludy Toond thal although Taculty did not fecl highly
compelenl. m compuling, Lhey were inleesled in oand liked computing, They used
computers a lt, and that usape continued Lo increase, Personal computers were extremely
important to faculty, and they felt that 1hey had fairly good access to them However, they
feft that the nnivergity showld provide botter aceess 1o persanal compatcis i students.
Faculty thouglht thal networking was imporiant for both them and their students, but that
the universily networking access was too limited. Faculty feit that their work and thatl of
their atgdenis wold have iproved if Lhey had had better access too and support for

compuling and notwor king.

Vrana {1989 3693-A) mvestigated four areas relalcd to mictocompuler use by
faculty in social acience disciplines at inatititions ol higher education. The Tour areas were.
(1) What factors that influenced a faculty member's decigion i use and contlinee using a
microcomputer; {2 How those microcompiters were nsed by facully; {7) Whethor fculty
micrgeomputer users wete then change advocates for the use of microcomputer
technology; and {(4) What differences that existed in the nse of microcompuilors amonp
comnunily college, Tout-year college, and comprehensive umvyersity Tacully, The sample
comprised 501 faculty members of twenty-five institntions of higher edueation in the social
science disciplmes, The Lwenty-live mstilutions, all Jocated in a southwestiern state,
congisted of two comprehensive universities, ten four-year colleges, and  thirteen
communiy colleges. Mozt Beolly indicated that having word provessing capalbilities was
the reason they began to use microcomputers. TFaculty microcomputer users actively
encouraged colleges to use microcomputers but did not tend to read microcomputer-
related Merature, Disenasion aboud inceeased praductivity Trom wsing a miciocompule:
with peers 1esulled in trying a microcomputer of faocully members. Most never tock any
college courses or worksheps {0 learn about microcomputers. The most signilicant
difference found among differenl types ol colleges was in the brands of compulers tised.

Avmigiead’s study (1990 2712-A) described the current stalus of computer
nsage for administrative purposes by the senior igh school principals in the public schools
ul the commonwealth of Virgina, The research sample comprised 238 senior hipgh sclond
principrals, 216 of whom used computers for administrative purposes. Approximately oe-
third of the senmar high school princrpals responding to the malter of time aaving by nse of

computers staled that such usage had lieed them from rovting paperwork. Principals
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Further reported that theie Boed tme wag beings devoled 10 a wide vatiely of acis thalin
the main, may be characterized by classroom vbservation and instrectional s overmcnl
tasks. Tlowever, nearlv one-half of the principals reported that the chiel effect of computer
usage had been an improvement in the quahty and accuracy of their work.

Kanokrati Pornphicancl {1988 229-210} studied the utilization of compnters
for education in educational institutions in Fastern Seaboard in academic year 1988, The
conchugions of the ahudy were: {1 Most edueational imstibwtions did not have computers.
Only lew used computers and sellensd Trom insufficient compulers; (2) Mos! porsonncd
wanted 1o use compulers but did not possess the knowledge fo use them; (1) Most
educational ingtitutions did not have policics supporting the computer applicalions, but the
institulions that had compoters had pohcies o supply more compuders and 1o suppart the
computer use; (4) The educational institutions as a whole lrad 0o budpets lin compulers,
(3] hMost personnc] believed that the institutions were not ready to adopt computers due to
fack of budgets and computers technicians bul agreed that the students should have
compauter knowledge and that there should be policies to support computer use; and (i}
Personnel strongly agreed that computers were modern technotowies and 1that computer

hileracy was vilal.

Kittipong Manomwan Na Avadibaya (1987 217-218) examined the state,
nceds, and problems concerning the utilization of computers for education of privale
vocalivnal schuols in Bangkok. 'Fhe findings revealed that while administrators believed
that the schools had sulficient compuoiers, leachers and studenis wanted the achanol tro
nrovide more computers. Administraters and  stodents’ needs of uwsing compulers
imcreased. The schools needed more computer {eachers. The problems about using
compulers aose [iom the ouldated compntera, whicls were comsidered mappropriate lor
taday's use and the lack of such peripheral eyuipinent as pinters, computer paper, and

sources Tor futther sturdy about compters

Brosuan {1990 1212-A) asscsand teachers’ computer skills to establish basc-
line data from which teachers could identify the skills they had and the skills they noeded
in order to neel the pew demands within their professton. The population of the study
inchufed alt 725 full-time clementary and sccondary teachers in the Schoot of District of

the city ol Erie, Pennsylvania. ‘The base-line data which emerged from this study revealed
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Ihat {eachers” computer skill strengths were in the areas of general compuoter vsage ml
word pracessing. Approximately 80% of all teacher respondents claimed to have oo
expaticnce wilh data base spreadshest or graphic applications. The teachers viewed
computers as curticulum supplemnsnts and prafeszional (ools They recopmzed that they
had poor computer skills, and were willing to learn. Some of the deterrent= reported were
time, ineflictenl sl ncitective inservice programs, lack of relationship to specific

curricular areas, lack of equipment, and lack ot in-house techaical assisiance

Pimonpan’a dissertation (1987} on the adoption of computers in Thai university
lilmaries used Everell M Rogers’ innovalion-decision model as a framework to
differentiate Letween the adopter and non-adopter groups. The findings revealed that the
adopters tended to 1} have mare professional stafl; 2) have higher academic degrees; 3)
have more people involved in making the decisions; 4) be casmopolitan—-having sindied
atroad, having traveled abroad and having had more exposure to extennal mlbomatiem
sources abroad—; 5) have mmie polessional experiences; ) have more library technical
equipment and 7) have higher depree of positive allitude towards computer technology
The variablez which were found not to be statistically significant as predictor variables 1o
separate proup differences were: collection size ol books and the fike of the library, the
budpet size ol the library, the number of people involved in the final approval and the
existence of a commillee for planning automation projecis. The data analysis indicated thal
the adaption process of computer technology in Fhai nniversity libraries was at the
“Knowledpe” siage and that mosl tibrary administrators needed more in-depth imformation

and knowledge about campuier lechnolopy

The purpuse ol Highlower's dissertation (1992: 546-A) was to investigate
whetlher Rogers' model was valid in ofganizalional seitings Four major components of the
model were tested to find out (1) whether there weie dislinct alapes in the decision
process and whelliet they fallowed the correet sequence; (2} wheiher potential adoplers
uscd communtcation channels in a manner consistent wath (the model; (3} whether potenttal
adopters used information somces in a manner consistent with the model. and {4) whether
pulential adopicrs cvahiated the innovalion on Rogers’ live innovation allributes Data
were collected by inlerview amd questinnnaire from facully members in the Collepe ol
Busincss and College of Law at Georgia State Univergity The analysis sitgpested that the
stapes of the madel were necessary and suilicient to desaibe the subjects’ decision
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process  Also, the stages occurred in the order proposed by Rogers 'The relative
mporlance of communication channels was found to b in the direction that the mndel
sugpested, but the results were not statistically significant. Partial support was found Tor
the model’s description of Lhe use of infoitmation spurces. OF the five innovation attribuies
proposced by Ropors, 1elative advantape was fund 1o discriminate between alopters and

not-adopiers by factor analysis.

The major conchisions drawn from the related studies 1eviewed above were an
Follows:

1. Individval characterisiics and relative advartape were suong predictors of
the innovation

2 Perceived benelils, experience and knowledge about computers, accessibilily
to comnmrters, and computer ownership were related to attiindes 1owad computer use

3. Tactors that impeded the adoption o’ compulers were difficulty in access to
computers, knowledpe ahoot computers, and lack of administrative support.

4. Contradictory findings about the association between pender and age and
altitudes toward computer applicatinna

5. Many individuals had favorable attiludes toward eomputers

2. Scholars percewed the benefiis of compulers.

7. Word movessing was considered as an effective lool by hoth students and
teachers.

R Many individuals wanled 1o use computers but lacked the skills.



CHAPTER 1l

METHODOLOGY

1. The Population and Sampling

The pupulation of this study consisted ol all students who were studying in the
Schoo! of Social Development of the National Institute ul’ Devetopment Administration in

Bangkok in October, 1994, during which the researcher conducteat this research

There were two types of the Suhonl’s siudents: students of the resular program
and students of the special program, Students of the regular program who wese still
studying at that time were mainly students of the 13th, 14th, 35th, 16th. [7th, and 181h
class. Fach class comprised an avorage of twenty-five students, therelore, all students of
the regular progiam who were studying when this sindy was conducted made up
approximately |50 students, OF these stuidents, students of the 17th and 18th rlass had not
yet studied SD. 502 (Computers for Social Developmenty Most sludents of the special
program who were alse studying in October, 1994, were studenis of the 3rd and Ath class.
Only students ol the 4th class had not yet Laken SD 502 when the reseatch was carricd
out. On the average, each class of the special programs had approximately no less than
one hundred students, so two classes of theses slodents acconnted for more than bwo
lundied siudents. Therefore, the pupulatinn of this study consisted ol approximately at
least 350 studends.

The two-stage sampling technigue was used to gather the research aminple The
first step was the stratified sampling method. T waz used to divide the Schonl’s slidcnts
into twe parts according o their Lypes of students: those of’ the regitar program and those
of the speciat program. A sample of one hundred students was sel for each type ol
students. The next mucedure was the accidental ar cunvenience sampling technique. Ths
technigue was opted for two main reasons. The first reason was that the population was
not very large. The other reason was that il" Ihe simple randem sanmpling had heen uscd,
some students night have misunderstood and believed that they were chosen hocause of
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cetlain reasons, leading to feeling uneasy to answer the questionnaire according 1o the
truth,

Twa hundred questionnaites  were  distributed;  approximately 150wt
rehierned  Filly mare guestionnaires were then distributed. This time only twenty-thee

were 1elurned. Accordingly, the research sample consisted 173 sindenis

2, The Instrument

(hicationmaices wete constructed to gather data from the subjects They were
pre-tested once  Moal queslions were closed-cnded. Two Likert-type scales were

developed Lo measure innovativeness and attitude towatd compnicrs

The scale constructed te measure Umovativeness consisted of fourtecn
questions, which covered six characleristics of innovativencss: Fatalisin, feelings aboul
change, exposure to information, achicvement motivation,  venturespmeness.  and

dopmatism.

Each ol the characteristics above was measired by the Rallowime guesiions
Fatalism wag measured by question 6,1 and 6, [0

Feelings about change was mensired by question 6.2, 6.5, and 6.13
Fxposure to information was wmeasured by question 6.3,

Achievemenl inotivation was measured by question 6 4, ¢ 7 and 6 14
Venturesomeness was measnred by question 6.6 and 6.12,

Dogmatism was measurcd by queslion 6.8 and 611
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There were two types of questions: the first one had a positive fong to
intiovativencsas while the other ane had a nepative tone. "The system of scoring [or

questions that had a positive lone (o inmovativencss was as Tollows:

An answer ol highly disagrec” received § point.
An answer ol “disapree” reecived 2 painia
An answer of “agree” received A points,

An answer of “highly apree” received 5 points.

For a question which had a nepative lone 1o innovativeness, the score scheme

was reversed.

An answer of "highly disagree” received 5 point.
An answer of “disapree” receiverd 4 points

2 L
An answer of “agree” received 2 points.

An answer of “highly agree” received | points.

Sunminary scores on the scale ranged from L4 to 70. Thix scale was tested on the
hasia af Cronbach’s alpha model; its reliability coefficient was . 792

Twenty-seven Liketi-slyle yuesiions in section 1V of fhe questionnaire were
used to measure attitude toward computers This scale covered three constructs

nscfitlness, fondneas, and practice.

Each of these three characteristics was measured by the following queslions:

Usefutness was measured by question 1, 3, 4,5, 7,8, 5, 10, 11, 14, 15, 20, 21,
22,23, 25, Aand 26

Fondness was measuied by question 2, 6, 121718, and 27

Practtce was measured by question 13, 16, 19, and 24,

Its system of scoring was the saine as that of mnovativeness. 'Fhe scores ranged
fiom 27 to §35. Based on Cronbach’s alpha miodel, the reliabatity coefficient of this scale

was 97



3. Conceptoal Framework

Bascid on Ropers’ theory nf 1he difTision of inmovations and (he related siudies

reviewed above, the researcher formutated the following conceptual framework,

The Individual Characterisiics

-Sex

-Ape

-lnnovativeness
L o
( N

The Innevation Characteristies

-Relative advantage
~-Compatibility
~-Complexily

Fignre 2 The Conceptual Framewark

r‘_
. Altilude Lownrl
Computers
N, .. _
-

The Adoption of
Lhe Use of Compuaters

ia
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4, Tlypotheses
The foliowing hypotheses were constructed (o puide the sludy:

Hypothesis | There was an association betwsen attitude toward computeis

and individual's characieristics

Hypoihesis 2 There was an associalion between the aduplinn of the use of
compulers and  individual's charaviesistics  along  with

characteristics of the itnwvation.

5. Dala Analysis Procedures

Both univariate and muitivaniate statistics were used to analyze the dala The
arithmetic mean, standard deviation, and percenlage were used to describe the data. The
chi-square statistic was used to test independence hetween calegotical variables whtle
Pearson’s r was used (o investigate relationship between interval variables. Stepwise
regression was used when a dependent vaiiable was an interval vaniable. n case that the
dependent vatiable was a dichotomens variable, the forward stepwise logistic regression
was performed. A discriminant analysis was carvied out to predict membership in a
calegorical variable haviny inore than two groups. The Kruskat-Wallis one-way anatysis of

variance, a nonparametiric procedure, was used when the data were oidinal.

ANl of these procedures were petformed through a computer using the SPSS

propran.
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6. Operational Definitions

The Schrool referred to the School of Social Development of the National
Institule of Development Adminialration

Stiwadents referred to students of the School of Social Trevelopment of Lhe

Mational Institule of Development Admimstration in Banpgkok.
1. 12 referred (0 the eourse of Compaters for Social Development

Students wive hoad o jole at the fow fevel velened (o ordicaty cinployecs and
civil servants of class 2, 3 or 4.

Stridlensts vho fuad a fob af the middle level relorred to Foromen, supensisors

and civil servants of class 5 or 6,

Students whe had o job wt the Iiph level relerred company awners, managers

atd civil servants of class 7 or B

Innovativencss referred to a combination of six characteristics. fatalism,
feclings  about  change, exposure to infermation, achievement motivalion,
venlimesamencss, and dogmatiam

Relative advantage referred to the degree to which a computer was porecived

as better than other related tools or machines

Compatibifity referred to the degree to which 2 computer was perceived as
applicable to the students’ tasks,

Compiexity referred to the degree to which a compuicr was perceived as

cifTicade 1o urelersiand and us=e



CHAPTER IV

ANALYSIS OF DATA

1. Characteristics of the Sample

The sample consisted of 173 students “lhe majoity ol the respondents
(03,0 %) were students of the normal progme The rest (364 %3 were sindems ol the

special progern

sludents ol Lhe spocial prog
A6, 63 casest

students ol the repular
program 624 % (1D caxes)

Figure 3 'Fypes ol Studeats
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Thete were alinost equal numhas ol male and female studcnis in the sample
BB (509 %) were miale: B5 (421 %2} werc fomale.

Fenuile 49 1%, (8BS eases

MIate 5009% (4R uises)

Figure 4 Scx of the Respondenis
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Among all students, the youneest studem was 22 while the aldest was 88 Fhe
average age ol the sindenis was 33 65 The median was 34, indicating that hall” o ll
sludents were ovan 34 years old 17 %% (the 371h peicentile) of the RAMPHL st yoer
than 30 and 17 % (the 82d pocentile) were older than 46,

YOArS
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Figure 5 Age



Almost half ol ihe siudents questionad (49 7 #2) we

e single Marrted shdenis

accotnted for 45 8 % Amere 3.5 % of the sample were seperated, divorced or widowed
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Most students (45 7 %) hoth studied and worked while 343 % wore on stods

eave |1 %0 quit their johs moorden o study, and 9.3 % never workoed
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The average income of sludents who did not wark while studying waz
approximately 4 600 baths a moath. ‘Those who had a job at the Iow level (e g codinmy
employees and civil servants of class 2, 3 or 4) carned about 2,600 baths a month
Students with a job at the middle level {e.g. foremen, supervisors and civil servants of
class 5 or &) made almast 12,000 baths a month. Stndents with a job at the high lovel fo o
company owners, managets and civel oflicers of class 7 or 8) earned most; their average
salary was about 25,000 bahts a month.

baths/muonth
FOHAE
SUHAHUE o
17N0A »
et R

n AT I RESEAM T TS, TR

never jobs at the jobs al the Jjobs at the

working low Towcd niiddlc level high lovet

{n =IH) {m= 1wy fn=*%1) {n =727}

Suddents” Tabs
{n—172)

Figure 8 Income by Stndents™ Juls
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Abaut three-{btths (74.0 %) of the students did not have a lunmie compater,

Those who had a home computer represented 26 %, which were matle up of 17.3 % ol
those who were the owners of the home computer and 8.7 %4 of those who were not
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— having o hune compuler b
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Figure 2 Home Computers



Table 1  Tnnovativeness and Attitnde toward Compuiers

Vartable mean  standard devintion i

fnnovativeness 1.7 57 173
Attituele (oward computers regarding uselulness 4.16 54 | 71
Attitude lowad compaters regarding Fondness 357 a2 | 7
Attitude toward eompnlers regarding practice 4.02 75 170
Orverall attitude lowaid computers 4 (18 A6 170

Innovativeness was a combination of six charactenstics: fatalisim, [echnps aboo
changes, exposure lo  inibrmalion,  achicvement mebivation,  venlurescimeness,  and

dogmatism. On e averape, sindents” innovativeness was at the rather high level tmean
3 83)

Attitude toward compulers was mcasired by a combination of three constructs;
usefulness, fondness, and practice. The constmct (hat had the highest averape was
ugefilness of computers. Its mean was 4. 16, indicating the high level of attitude. The next
highicsl average was that of practice about computers. Tts mean was .02, also indicaling
the high level of attitude. Fondness of computers had the lowesl averape, 357, wdicaling
Lthe moderate tevel. Overall, the students’ altitude toward computers had the mean of 4,08,

showing the high level

In arder to find out whether attitude toward eoinpulers liad an associalion wih
mdividual’s characleristics, a stepwise regression analysis was performed between attitude
toward computers as the dependent vanable and sex, age, and mnovativeness as the

independent va iables.
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Table2 Means and Standard Deviation of the Independent Variables in the
Regression Analysis of Attitade toward Computers

Independent variables Mean Standard deviation
Sex (male=1) 0.503 0,502

Age 33.67 7.35
Innovativeness 53.66 5.18

LEIETE [T,

Table 3 Correlation Coeflicients Among Independent Variables

Age Innovaliveness
Sex 100 8
Age _ -.191
Table 4 Results of the Regression Analysis
Independent vaniables B Bela T p
Innovativeness 1.0907 5910 2.181 0000
(Constant) 51.4121 8.002 D000

R! = .3493
Adjusted R* = 3451
F =B4.28

p = 0000
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153 valid cases were included in the analysiz There were almost equal numbers
of male and female students. Be pairs of the independent variables were very sirongly

agsociated. The highest correlation coefficient was - 191 for the relationship belween ape
and innovativeness.

Unly innovativensss was selected in the regression wodel I could explain
approximalely 35 % of the observed varialion in attitude toward compulers. Higher levels

of innovaliveness were associated with higher levels of favaralle attilnde toward
cOmpuUlers.
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2. Characteristics of the Tnnovation

About nine-tenths (35.1 % and 559 % vombined) of alt students regarded
computers as rather useful or extremely usefid; the rest thought atherwise Cuncerning
whether a computer could be applied for (heir tasks, 14.6 % said a computer was more ar
less compatible, 36.3 % believed that they could use a computer for (heir tasks quite a o,
and 43 3 % considered a computer a very applicable 1ool. The percentages for those who

[ell that very incompatible and 2 little compattble were very small (2.3 % and 3 5 %,
respeclively).
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Figure 10 The Perceived Relative Advaniage, Compatibility and Complexity of
Compaters
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More than half (63.1 "2) reported that using a compuier was neither too
diffucult nor too easy. It was bund thal 4 1 % commnented that it was very easy 10 use 0
conputer, and that was exactly the same numbers of studeniz who believed the reverse
There were also nearly identical numbers of those who said using a computer was ratlher

easy (15.8 %2} and of those who said using a computer was rather difionlt {179 %

3. The Adoption of the Use of Compulers
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Most students (43.3 %) adopted the computer use by necessily. In ofher words,
they pul a computer into use because they had to. Their decisions (o adopt this innovalion
were named “anthority decisions,” according (o Rogers’ theory of diffusion of the
inngvation. Thosge students who adapted the use of computers by their own will accounted
for 40.5 %. They were independent of whether or not to adopt the compuler innovalion.

Their choices were called “optional decisiops.” Only 16,2 %% had not vet adopted the use
of computers.

A discrimipant analysis was pedormed to examine differences among these
three groups of students.

Tabke 5 Means and Standard Deviations in the Discriminant Annlysis for
Predictdion of Types of the Adoption on the Bazis of the Discriminsting

Variables
Disciminating Grouping vaniable
variables
Not having adopted  Having adopted  Having adopted
{n=122) through the through the
authority decision  optional decision
(n="173) (n— 63}
ImeEan 3.D mean SD mean 5.0
Age 3641 7.25 3612 729 30.01 5 83
Attitude 100,04 15.19 10708 1632 11722 081
Innovativeness 51.23 6.43 5127 899 57.28 (.38
Advantage 4.3} .89 427 078 436 0.76
Compatibility 39l 1.06 381 1.13 190 1.08%

Complexity 3.13 0.35 320 066 1.08 0.65
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‘Table 6 Results of the Discriminant Function Analysis

Discriminating Correlations of discriminating variables Univariate F
vanables with canonical discriminant functions (2, 155)
Function | function 2

ﬁgﬂ - 1207 209 159171 *
Attiiude 69816 G0412 157192 *
Innovativeness 61061 -.29161 11.5501 *
Complexity -.24160 -. 10982 6848
Compntibility 23905 20035 1525
Advantage 14514 34609 2223

Canonical correlations 5309 747

Eigenvalues 3925 0315

Relative advantage 02 57 % 7.43 %
* p=<.01

Table 7 Unsiandardized Canonical Dizcriminant Function Coelbcients of the
VYarinldes Included in the Model

J— e s me e mm = f e mmme e e ————— ———

Variables Function 1

Ape - 09R0763
Innovativeness 0428613
Altitude 0332559

(Conatant) 2.6552203
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Table 83 Siandardized Canonical Discriminant Function Coefliciends of the
Varinhles Included in the Model

Variables Furniction 1
Age - 6GOBD
Innovativeness 13056
Alttilude 467264

Tabe? Canonical Discriminamt Function Evalusted st Group Means {(Granp

Centrowds)
Groups Function |
Nol having adopted - 70332
Having adopted through the suthority decision - 43927
Having adopted through the optional decigion 75460

[ P

Table 10 Residus] Discrimination and ‘Fest of Signilrcance

Functions derived  Wilk's lambda  Chi-aquare  Degrees of freedom  Significance

0 696190 55 769 6 LY
1 969467 4.775 2 0918
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A discriminant function analysis was performed using six variables as predictors
of membership in three groups The six predictor variables were age, attitude toward
computers, levela ol innovativeness, the perceived relative advantage af compiters, the
perceived compatibility of computers and the perecived complexity of using computers
The three groups were: 1) students who had not yet adopted the use of compmiers, 23
students who had already adopied the use of computers (hrough the suthorily decision;
and 3} students who had alieady adopted the use of computers throngh the optional
decision.

Of the original 173 cases, 15 cases were dropped lom the analysis owing to
missing daia. Two discriminant functions were caleulated, with a combined ¥* (63 = 55 77
p < .01 After the removal of the firat function, the remained discriminating power was na
statistically significant, ¥* (23 — 4.775. p — 091 The two discriminant functinns accounter
for 92.57 " and 7.43 %, respectively, ol the between group variability 1herelore, only
the firat discrinnnant fnction was sufficient to discriminatie among the Unee groups. The
group of students who had adopied the use of computers through the authority decision
was midway between the group ol sludents who had adopted the compnier use throupl
the optional decision and the proup of students who had not yet adopicd the campuler use
an A single dimension comprising age, attitude toward comnputers and levels of

Inovatiyeness.

The: stremngest contribution came from students’ age, followed by attitude
loward computers and levels of mnovativeness, Their standardized canonical discrinmnan
function cocflicients were - 66080, 46264 and 33056 respectively.

The gioup of students who®*had adopted the use of computers through the
optional decision had the highest poup sentioid ( 75460}, The group of stndents who hiad
adopted the use of computers through the autharity decision and the group ol siudents
whea had not yel adopled the use of computers had the vahie of group cenlroids of - 43927

and - 703372 respectively.

Students who had adopted the use of compulers thiaugh the optional decision
seemed to be very young and more innovative and have a high positive altilude towared

computers, whereas stiidents who had not yet adopted the use of computers appeared ro
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be rather old and less innovative and have a low positive attitude toward compiters
Students who had adopted the use of compulets through the authority decigion fell
between these opposite sels of altiibutes. In other words, they were nelleir very voung

ttor very old. Their levels of innovativeness and of attitude toward computers were of
averape magnilude.

Witl: the use of equal prior probability o alt groups (33.33 %4, the overall
percentage of cases classified correctly was 57.23 %, Most students in the gronp of those
who had adopted tie computer usc through the optivnal decision were correctly classified
(71.9%0). Students who had adopted the cormputer use through the authority decision were
least likely 1o be correctly identified; only 457 % were correclly clnssificd Thix indicated
that the three discrimtinating variables (age, atlitude toward computers amd levels of
innovativeness) could classily the three groups of stidents, but the improvement in

prediction was not considerable, compared (o (he prediction rate based on chance alone
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As the results of the discriminant analysis did not yeild mueh nnderstanding
about each type of innovation-decisions, the other siatistical technique was introduced
the crosstabulation of innovation-ducisions by the stodents” jobs showed something
interesting. More insight into the types of innovation-decisions could be gaincd by the

visual representation ol the crosstabulation in Fipure 13
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Figure 13 Types of Decision to Adopt the Usr of Compulers by Sturlents' Jobhs
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While most students (832 %4) of thuse who never worked, and were certainly
youny, adopled the use of computers throngh the optional decisions, most students (037
%3)of those who had a job at the high level, and were also quite old, adapted the eamputer
use through the authotity decigions Thia 63 7 %4 came from 36.41 % of those who adopled
the computer use because they sotsehow had (0 use a computer for their tasks and from

27.3 % of those who adapted the use of computers because they had o SD 302

Given that youngler) students were more likely than old{er} students to become
exposed to advanced machines or lechholugies—in this case, computers  and that voung
(er} students 1ended to have a job at Lhe lower position than thal of ald{er) students,
shudents’ jobs appeared to be in inverse relation to types of innoatioe-decisions There
seemned 1o be a trend that the lower the students’ posibions were, the more hkely they
adopted the use of compulers throuph the aptional decisions. On the other hand. the
higher the students’ positions were, the more likely they adopled the computer nse

through U authority decisions or had not adopled it yet.

Nate that the reasans of students who adepted the use ol compuiers thronph
the authoiily decision were either that they had to use a computer for their tasks or that
they had to study 5D. 502, Of these students having a job at the middle level and adopting
the use of computers through the aulhwily decigion, approximately one-thicd ol them
adopted the vse of computers because their work became involved i using a compnter n
some ways, atul the resl or two-thirds adopted the vse of computers jusl hecause they
were required to study SD. 502. And ol those students having a job at the high level and
adopting the use of computers through the authority dectsion, they were more likely o
adopt it owing to work. Slightly over hall of them smid so The ralio of studenls adopting
the compuler use becauvse of work to stedents adopting the commputer use bevavuse of

studying SI). 502 seemed to increase with levels ol students™ jobs.

With the obtained ¥" of 32.19, the 1elationship bedween studems’ jobs ane
decisions to adopl the compuicr use was statistically significant at the 01 level Mole,
however, that in the above praphic crosstabulation, authority decisions were classificd mnto
two categoiies 1o show the reason that made the students adopt the uze of conmipaters,
leading to several cells with expected Fuquency less than five. But if the combination of

thess lwo categories were instead used as one category remesenting authority deersions
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without clarifytng their associated underlying reasons, as that used in the discrimioan
analysis, the obtained x* and df would be 29.18 and 6, respectively, with the ohscrved
significance Jevel af 00006 and only 16.7 % of cells with expoeted leguency less than
tive. This indizated thal the chi-square statistic of the crosstabulation in Figure |4 was
applicahle as lang as it was made clear that there wore in facl only theee calepories of
decisions to adopt the use of computers and thal for the authority decision category, aparn
from reporting its conventional percentages, these porcentages can be roken up inlg Gyvo
parts to express on the baesiz ol reasongs behind  the decisia-making for Mirther

underslanding.
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4. The Use of Computers

Only three kinds of the use of computats were reported: printing, calculntion

and retrieval. Most students used a counputer for thair tasks by themselves 1o 1 certain

extent. Students who used a computer by themselves 1o a certain extent 1eferred ta Hinse
who used a computer o their work all by (hemselves and those who bath nsed a

computer by themselves and had others do the computer jobs lor them. Some students did
not at all use a computer by themseives.,
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The logistic regression technigque was used to analyze the differcices betweets

students who used a computer by theinselves 1o a certain extent and those wha Jidl not at
#ll use a computer by themaclves
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Table 11 Means and Standard Deviations of the Independent Variables Used in the
Logistlc Regression Analysis of Using Computers for Printing '

independent variables Means Standard deviation Minimum  Maximam
Age 33.25 7.23 22 58
Relative advantage 4.44 0.73 \ 5
Compatibility 4.14 .96 1 5
Complexity 3.04 019 i 5
Sex (male = 1) n.45 0.50 0 !
Types of students * 0.66 047 0 1
Students’ jobs *
no jobs 0.10 0.30 0 i
at the low level 023 0.42 0 1
at the middle level .54 0.50 0 ]
at the high level 0.12 0.33 o 1

' The tested event was using computers by themselves to a certain extent

* Students of the regular program were labelled 1.

* Student’s jobs was a categorical vanable, and it was transformed into a set ol doviation
conirast with the last category as the reference category.

Tahle 12 Variables Included in the Logistic Regression Model of Using Computers

far Printing
Variables Steq B Weld Y Significance
Complexity ] -1.1964 14.9407 - 2675 .00
Types of astudents 2 10918 G.00G7 1488 0143
Age 3 -0.06838 5.1993 - 1330 0226

{Constant) 5.8501 15 1240 0001
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A forward stepwise logistic repression analysizs was performed o assess
prediction of membership in two groups ol siudents who used a computer for printing: the
group of students who used a caomputer by themselves to a certain extant am the zrowp of
students who did not ai all use a computer by (hemselves The predictor vanables wore
age, sex, types ol students, jobs, the perceived advantage of a computer, the perceived

compatibility of 2 compulter, and the perceived vomplexity of nsing a vomputer.

OI the original 173 cases, 36 cases wore excluded from the Aralysiz due o
musaing data. Three varinbles were found to be included in the final madel the perccived
complexity of using a computer, types o students, and age Thei logistic coeflicicns
were -1.1964, 1.0918, and -0 OGKR respectively. The percciverd complexity of using o

computer had the Targest correlation coefficient, -0 2675,

Students who used a computer for printing by themselves to a certain exient
tended to be students of the regular magram. They werc younger, and using a computer

did not seem to be difficull (o them

G078 %0 of those who did not at all use a computer by thomselves were
carrectly predicled, whereas 83.72 % ol those who used a computes by themnseives to n
certain degree were correctly identificd. Owverall, 7518 % of all studenis were correctly

classified.
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Tahie 13 Menns and Standard Devistions of the Independent Variables Used in the
Logistic Regression Analysis of Ways of Using Computers for Calcualtion’

Independent variables Means Standard devialion Mininmum  Maximun
Age 13,61 7.26 22 58
Relative advantage 4.42 07 | 5
Compatibility 4.11 0.97 1 ]
Complexity 1.06 0.73 1 5
Sex (male = 1) 046 .50 0 ]
Types of students ? 0.66 0.47 0 1
Students’ jobs ’
na joba 0.11 I 0 1
at the low level 0.18 038 0 E
at the middle level 0.56 0.49 0 !
at ihe high level 0.14 .34 0 |

! The tested event was using comptters by themselves to a certain extent.

? Students of the regular program were labelled 1.
* Student’s jobs was a categorical variable, and it was transformed into a set of deviatiun

conirast with the last category as the reference category.

Tahle 14 Variables Included in the Logiktic Regression Model of Ways of Using
Compnters for Calculation

Variables Step p Wald r Significance
Complexity 1 -1.3822 12.4524  -.2543 0004
Age 2 - 1185 12,1144 -.2501 onos
Compatibility 3 0.4522 3.8884 1081 0486

{Constant) 62851 114784 Qo7
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A forward stepwise logistic regression Analysis was naed to examine dilforences
between twe proups of studenls who used a compuler for calouiation the group ol
students who vsed a computer by themselves (o a ceriain extent and the fraoup ol stelents
who did not at all use a computer by thenselves. The predictor variables were the same as
those used to predict membership between (he (wo gronps of studenis who used a
computer lor printing in the previous analysis, that is, age, sex, types ol studenis, johs, (he
perceived advanlage of 2 computer, the perceived compalilthly ol a computer. and the

rerccived complexity ol using a computer.

32 cases with missing dals were rejected, teaving 121 cases to be included in
lhe analysis ‘I'hree variables remained in the final model the Petceived enmplexity of
using a coinputer, age, and the perceiver compatibility of a computer Their Jogistic
cocllicients were as follows: -1 3822, -0.1185 and 0.4522. The perceived complexity of
using & computet had the highest conrelation coctfiricnt, -0,2543,

Stodents who used a computer for calenlation by themselves to a certain deprrce
seemed to be younger and believed that a comgater condd e applied for their Gisks, Most

importantly, using a computer were easy for them

The model yiclded 71 90 % averall accuracy. While 83.78 % of thoze who used
a computer for caleulation by themselves to a certain exlent were conrectly classified, only
33.19 Y% of those who did wol at all use s vinopuier by thomselves were correctly
predicted,
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Table 15 Means and Standard Deviations of the Independent Variables Uscd in the
Logistic Regression Analysis of Ways of Using Computers for Relrieval ’

Independent variables Means Starddard deviation Mintmum  Maximuwm
Age 3294 H.86 22 58
Relative advantage 4.46 0.68 | 5
Compatibility 414 ¢.96 1 5
Complexity 300 75 1 5
Sex (male = 1) 0.48 0.50 0 ]
Types of studenis 0.66 0.47 0 i
Students’ jobs °
no jobs 1] 031 0 |
at the low level .22 0.41 i 1
at the middle level 0.55 0.49 0 1
at the high level 0.12 0.3z n 1

! The tested event was uging computers by themselves to a certain extent,

* Students of the regular program were fabelled 1,
* Student’s jobs was a categorical variable, and it was transformed into a set of deviation
conirast with the last category as the reference category.

Table 16 Varishles Included in the Logistic Regression Model of Ways of Using
Compwiers for Retrieval

Variables Step B Wald r Significance
Relative advantage 1 5850 2.6654 0717 1026
Complexity 2 - 9831 7.4007 -.2044 0065
Types of students 3 1.1922 5.5875 1666 0181

(Constant) 9183 2336 6288
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A Tonward stepwise lopistic regression amalysis was used (o distinguish betwoen
two gronps ol students who used a computen for retrieval (e group of students who nsed
a compulea by themselves 1o a certain exivot and the group of students who did not an afl
use A computer by themselves. Like 1wo previous analyses, the prediclor variables were
age, sex, types ol students, jobs, the perceived advantage of a computer, the perceived
compatibility of a compuler, and the perceived complexily of using a connputer,

Oniy 118 cases with valid data of the wmipinal 173 cases were selecied for the
analysis. The final model contained ilree variahles. the perecived advantape of 2
rommputer, the peiceived complexity of using r computer, and types of students. Their
logistie cocflicients were 0 5850, -D.9841 and 1. 1922, respectively. Agnin, the perceived

complexity ofnsing a computer had the lwgest correlation coefficien, - 2044

Students who used a computer for retrieval by themsclves 1o a cerlain rxtent
appeared to be students of the regular program Tty believed that a4 compiier was usefi]
and thal using a compmiter was not difficuli

In contrast with only 50 0 % accuracy in prediction of stndents whe did nat al
all use a compuler by themselves, 55,56 acctiacy wis achicved in identification of
those wha used a computer fin retrieval by themselves to a caituin extant. The averall

predictive accuracy was ¥4.74 9%,
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After having examined the dilTerences helween students who used n COITHILILEF
by themselves 10 a certain extent and students who did nol a | use a compuler hy
themselves, the technique of grapltic crosstabulation was used (o find on who nred a
computer for tliem when they did not use it by thomiselves,

Among the revelations were that baih 1wo students who never workel =attl (haf
they always hired typists to print their papers. Six ont ol ten or 600 % of ihe answers
from students whose jobs were at the low level alsa nsed the service of Iypisls. ER out ol
34 or 52 9 % of the answers fiom students with jubs at the middic loved reported that they
had personnel in charge Lype their papers, amd seven ont of hine or 77.8 % of students
with jobs al the high Tevel repueted the same thimg. Cly a lew students had their ficids
do the printing job lor them.
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Among studenls who used computers by themselves to a certain extent Tin
printing, moat answers from students who never worked and from (hose whe had ol o
the low level showed that these students received help for a printing job from thein fiends.
while most answers from students with jobs at the middle level and from (hose wialh jiihs al
the high fevel indicated thal (e service came [fom personnel in charge A fow angwern
indicated that besides vrsing a computer Dy themselves, they had (heir papers prinded by
EMmplQyees,
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Twa students who never worked had thein Fiends do all 11 caleulation jabs Ty
compulets. Four out of six responses from students with jobs at the low level and 16 oo
ol 36 or 44.4 % of those Fom sludents with jubs at the middie level also did the same
thing Fipht vut of ten answers o students will jwbs at the high level reported fli
personnel in charge used computers to do calenlaiion for them. There was a small mmher

ol answers referring to hiting peaple to the calcualtion Jols
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All atudents who never worked and who had jubs at the low level received
sure help to perform calculation by compoter from their fiiends, 14 out of 24 TESPHINGCS
from students with jobs at the middle lovel also reported similarly Thore were fonr
answers from students with jobs at the high level, two indieated help fom friends and the
other two reported assistance from personnel in charge. Apain, only a low answers

indicating hiring people to do the caleutalion jobs by computer were (pund
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A small number of studems il not at all use compifers by themseives [hr
retricval. Tn this case, there was aly one antswer lrom one students who never woirked,
reporting that he ot she had the librarians help search information by computer. Four nit
of seven answers (57.1 %4) from studenis with jobs at the low level sinted that the el
who nsed computers 1o pather information for them were [Mends, (wo answers indicating
librantans and another answers indivating personnel in charge of doing these 1asks. Mas
answers from students with Jobs at the middle fevel (17 oni o’ 27 or 64 0 ul and fron
those with jobs ab the high level (Four ant of six or 66.6 Yoy indicated receiving the service

from librarians.
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Four students wiw never worked and used comptiicrs by themselves 10 3
ceriain degree had their liiends help them retieve information from compuiers Sis ot of
twelve answers from students with jobs at the low level and (7 ot of 33 LesponEes [Foum
students with johs at the middle level said their itiends helpod then; the rest ol [he
answers of lhese two groups stated they received assistance from librmians OF {rur
answaers gathered from students with jobs at the high level, one indicared help from Triends

and the other three indicated help from librartans.
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In the eatlier logistic regression analyses, ways of using compulers wite
classified into two main categoties: 1) vsing computers by themselves to a certain extend
and 2) not using computers by themselves at all. In the next ihree analyzes, however, they
were divided into three types to further contrast students’ dillercaces, they were as
follows: 1) completely wsing computers by themselves; 2) not using cuinpulets by
themselves at ali; and 3) partly using compuiers by themsclves.

Table 17 Rensons for Ways of Using a Computer far Printing

Reasons Ways of Using a Computer for Printing

Completely using Mot using it by  Partly using it
it by themselves  themselves at all by themnselves

Convenience 40.0 (14) 20.5 {18) 384 (70)
Better output generated 171 {13) ; 11.0 (20)
Saving costs 219 (8) 1.1 {1} 3.3 (0}
Not being capable of using it - 2005 (1B) 1.7 {3)
Having no computers to use - 3.4 (3) 1.7 (3)
Need for help with advanced techniques - - 203 (3N
Having personnel in chargo of doing this (ask- 28.4 (25} 4.3 (26)
Mot being goad at typing - 26.1 {23) 9.3 (17)
Totat responses ' 100.0 (35) 1000 (88) 100.0 (182)

1 A total of 305 responses from 139 cases.

Regarding using computers for printing, “convenience” way Lhe reason that led
the survey for students who completely used computers by themsclves {40.0 %} and for
those who partly used computers by themselves (38.4 %2). For those who did not at all use
computers by themselves, the reason that they had personnel in charge of doing this task
wag on top {28.4 %), followed close by the reasons that they were not good at typmg
(26.1 %), that they did not know how to do it—specifically, how to use a word processor
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—{20.5 %), and that having people typc their papers was convenient {20.5 %) The
second most common responses (40.0 %) For students who completely nsed computers by
{hemselves was that they could do it batter if they used computers tu do a printing job by
themselves. The reason having.the second highest percentages (20.3 %) of students who
partly used computers by lhemselves was that they could not do a certain thing or
technique and had to have others do il for them. The next highest percentages of
responses {14.3 %) of this group of studenis was that they had subordinates to do the job
for them, Quite a few percentages (22.9 %) of the answers of the reason for saving cosls
were found in the group of students who completely used computers by themselves,
compared to a very small percentages of those found in the groups of students whe did
not at all used computers by (hemselves (1.1 %) and of shudents who partly used
computers by themselves (3.3 %),

Table 18 Reasons for Ways of Using a Compuiex for Calculatian

Ressony Ways of Using a Computer for Calculatiun

Completeliy using Not uging il by  Tartly using it
it hy themselves  themselves at all by themselves

Convenience $3.1 (17) 11.0 (8) 39,4 (43)
Better output generated 40.6 (13) - T3 (R
Saving costs 8.3 (2} - -

Not being capable of using it - 56.2 (41) 55 (Y
Having no computers Lo use - - 0.9 {1)
Need for help wilh advanced techniques - - 339 (37)
Having personnel in chiarge of doing this task- 20.5 (15) 73 (B}
Mot being pood at typing - 2.3 (3 1.8 (2}
Total responses ' 100.0 (32) 100.0 (73) 100.0 (109)

1 A total of 214 responses from 121 cases.
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For students who completely used computers by themselves for statistical
calculation, the reason for convenience was mast common (53.1 %%}, lvllowed closc
behind by the reason that they could do it betier than that done by other people {(40.6 %),
The reazon For thriltiness aceounted for only 6.3 %. For stadents who did not at all used
computers by themselves, must responses (56.2 %) stated that they did not know how fo
use computers for stalistical calculation or were not good at it. The second highest
answers (205 %) represented the reason that they had personnel in charge of doing this
task. And for studentz who partly used computers by themselves, 39.4 % ol (he responscs
stated the reason for convenience and 33.9 % indicated the reason for not betng able to de
a certain procedure and having to have other people do il for them.

Table 19 Reasons for Ways of Uzing a Computer for Retrveval

Reasons Whays of Using a Computer for Retrieval

Completely using Not usingitby Pty using il

it by themsclves  themselves at ofl by themselves

Convenience 00 (42) 3.7 () 47.1 (40)

Better output generated 0 (1% - 2.3 ()
Mot being capable of using it - 96.3 (25) -

Meed for help with advanced techniques - - 506 (43)
Total responses’ 100.0 (60) 1000 (26) 1000 (85)

1 A total of 173 responses from 117 cases.

For students who completely used compulers by themselves to retrieve
information, most of their answers (70.0 %%) reported the reason {or convenience. The
other 30.0 % of the answers showed the reason that il was beller for thcmselves to
retrieve information on their own. Almost all responses (96.3 %4} of students who did not
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At all use compulers by themselves for reirieval indicated the reason Tor not heing capable
ol doing . OFf studenizs who partly used computers by themselves for searchinge lor
information, 47.1 % of the respunses specified the reasan for convenience and 50 6 n

stated the rcason for needing uther people to do it Tor them.

A graphic  crosstabulation imucedure was used (o investicate  whethe
students’ ways of using a computer now wenld 1emain the swne in the future. 1t was
found that there was a statistically significant change in ways of using a computer at
present and in the future All three graphic crosstabulation exhibited the same [raltern.
quite a few students who now did not at all usc a compitter by themselves would try (o use
iL 10 a certain extent in the future, and alinost ali students who now used a computer by

themselves te a certain degree would still use it in the samg lashion

Of atudents whe now did not use g compular by ihemsslves for printing,
26.7 % reported that they would use it by themselves to a certain extent in (e Mture {3
studenls who naw did not usc a vomputer by themsehes for caleulation, 55.2 % said Hicy
would try (o use it by themselves to 2 certain degree in the fivure. And of sludents whey
now did not use a computer by theinselves for retieval, 70 6 % answered (hat 1hey wonly

use it by themselves to some extent in the future

Only a small munber of sludents who now used a computer by themselves to a
certain degree reported that they would give up using a computer by themselves and linve
other people de all the computer jobs for tivem: 7.2 % of students now ustg 4 computer
by themselves lor printing, 8.6 % of thnse now using a computer by themselves fin

calculation, and 1.2 % of those naw using a commer by themselves for retricval said <o
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Most aludents who had already adopted (he computer use had studied Sty 502
wiwen this thesis was conducted, so it was nol tnusual to find ool that the highest
percenlages of responses of each group ol students indicated that they stuchied at WiIDA
(figure 25). For students who never worked, the second highest percentapes of responses
{25.5 %) ivdicated that they rccoived computer knowledge from a commter schoal
followed by 191 24 indicating (hat they studied compulers by thowmselves. For students
who had johs at the low level, the second most Codrinon responses (20 U %4 showed 1hat
they studicd computers by themselves, followed by 17.9 % indtcating that they studied qt a
computer school and another 17.9 %, staling that they siudied computers om their
filends. For students who iad jobs at the middle level, the second highest answers (18 6
¥o) stated ibat their fiicnds taught them how io use 3 computer, followed hy 17 8 o4
showing that they studied o thein own And lor students who had jobs at the high Tevel,
the sccond most common answers (31.4 °1) indicated that they studied computers by
themselves, [wllowed by 12.5 % stating that they studied from heir friends and annther
125 % indicating thal they reccived computel knowledpe liom computer persannel at
their workplace.

Percenlages for responses ndicating acquting compmilen knowledupe from a
computer achool were small (73 %) for sindents who Tad Jjubs at the middie level and
tven no percenlages at all for students who had jobs at the nigh level. Percentapes for
responses indicating studying computers at their workplace increased with lavels of jnbs,
3.0 % [lor students who had jobs &1 the low lovel, 7.0 % for students who had jobs al the
low level, and 12.5 % for siudents who had jobs at the high level Pereentapes liv ansivers
indicating that they received compuler knowledpe when they were undo rraduates ot
sludents who never worked (12.8 %) oulnumbered those of any olher type af students,
B9 % of students with jobs at the low level, 4.6 2% of studants with jobs at (he middic, and
3.1%4 of students with jubs at the high level

I the answers indicating studying computers at NIDA  were nered, i
appeared that most studenta recejved compuler knowledge by studving on theii own and
studying [fum their fricnds, As job lovels Increased, there were less and less percentapes of
answers indicating receiving cotnputer knowiledge while being undergraduates and of

answers indicating acquiring computer literacy from a computer schvot but more and niore
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percentages of reponses indicating receiving computer knowledge at (heir worhplace

Only a [ew sludents were taught how to use a computer by their family nembers,
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Fignre 2 The Places Students Used Tompaters Most Frequently by Possession of

A Home Comipuaicer

In order to find out where students of the Schoal used computers most aficn
and whethen he place had an association with possession of a hame computer, a graphic
crosstabulation was petformed. In this analysis, e lresh recruits  1hat is, studemts of the
fourth class fonr of the special pogram and students of the eighteenth class of 1l yeagbar
program —were excluded. Tt was found that most students wiho Jid not have a home
compuier (43 5 %a} uvsed a computer at the School. Among students who hail a home
cotnputer, most students {44 5 %) uged a computer at hiome, slipltly higher than (he next
Inghest of 36.1 % who reported that they used a compe at the School niost fregquently.
Tie second most popular place for using a compier fin students who did not bave a
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home computer was their workplace (102 %) Such places as the 1SEC 1 ooms. the lilrag
nid friends’ house were wsed most often by a small pumber of students Thig pointed v
that the School’s computer lah was a very popular place to use a compiie

These students were asked whether they expericnued any trouble with the
namber of computers in the School's lab, and it was discovered that the greal imejortily of
students (87.0 %) expressed that there were too (ew compurters while the rest (13.0 ™
saitl they were hot alltcted by the Schaol's number of compaters,

Inackeouale
B7.0 %,

, —
P

e ig

0 i A A

X NE‘E+
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Figure 27 Onpiniens aboud the Number of the School's Computers
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The next analysiz was performed i0 examine diflciences hetween 1its-somenter
students and second-or-othel-semester  shidents regarding  prablents  abwt REA0TT
compulers. Note that the previous amalysis indicated thal wost students. exchiding
recently-recruited sludents, used a camputer at the School mwost frequently, and that (irst-
semeater siudents were very unlikely to use a computer at the School very ofien. It was
found that most students of both two groups had difficully with selving compuater by
and expressed that they did not have enough knowledge to use = computer (o produee
what they really wanted to. Olher minor prablems of the fresh reovits were sich ns the
lack of provision of computers 0 use and the lack of support e advice about wsing 3
computer, whereas other problems that second-or-other-semester students experienced
involved such using computers as the lack of knowledge in studying computer oulputs and
difficully with Enghsh. Both proups had nearly cual percentapes of answers indicaling
aving difficully with gaining acuess of computers, but there were higher perceitames ol
responses ol second-or-other-semester students than those of firsi-sernester students that
stated (acing bureaucratic tules of gaining the access ta se a computer. Nevortheless
compared to other problems, the pioblem about repulations governing paining the
compuicr aceess received very small percentapes in both two groups. OF the fiesh iocruits,
there were 7.1 % and 2.6 % of angwory indicating 1he problems of poor condition of
computers and peripherals, respectively. In conirast, tlie sumne probicms receiving 4 7

and f+ 1 %, respectively, lor second-or-other-semester studenis
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Table 20 FProblems ahout the Use of Computers

Problems of using a comparter Students

first-semester gecond-or-other-

students semester students
The access of computers when in need of using 25 (13) R.7 (6D}
Bureaucratic rules of gaining the compuler access 3.3 (5) 52 (36)
Mot being able of solving computer bugs 13.0 (20) 133 (71)
Lack of knowledge in using for the desired output a7 (t5) 8.7 (D)
Lack of knaowledge in interpreting computer outputs 7.1 (11) 8.0 (55)
Lack of knowledge in using a pranter 4.6 () 6.3 (43
Not good at typing 6.5 (10) 8.0 (55)
The interaction in English 9.1 (14) 7.9 (54)
Confusing on-acreen {computer) help 7.1 (11) B4 (58)
Computers in poor conition 7.1 (1) 4.7 (32)
Peripherals in poor condition 2.6 (4) G.1 (42)
Lack of computer provision 9.0 (14) 6.3 (43)
Lack of supporl in computer advice 9.0 (I4) 6.3 (43)
Fear of breaking down a computer 3.2 (5) 51 (315)
Tolal responges ' 100.0 (154) 100.0 (687)

' A total of 841 responses from 114 cases.
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Regarding suggestions about using computers, it was discovererd 1hat second-

or-other-semester students gave most votes to the sugpgestion aboul teaching other

esscitial computer programs, followed by the suggestions about providng computer

personnel, computer books and modermn computers in the computer lab. A Jnugh

percentages of answers of first-semester students suggested equipping the computer lab

with computer books and printer manuals. There were more percentages of responses of

firgt-semester students than those of second-or-other-semeater stidents conccining

supporting students to use computers for printing and statistical calculation and analyzing

computer output on their own.

Table 21 Suppestions abont the Use of Computers

Suggestion {or the use of computers Students

first-semester

secoHul-or-other-

students semeslet students
Reduction of inconvenience in gaining the access 7.5 (52) T1 (22}
Provision of computer books in the computer lab 102 (71) 10.9 (34)
Provision of printer manuals in the computer lab 10,5 {74) 9% (31)
Provision of competer peraonnel in the computer lab 9.3 {65) 12.8 (40
Keeping good maintenance of computers 9.1 (63) 83 (20)
Provision of modern computers 98 (M 103 (32)
Teaching other essential programs 29 (62) 13.1 (11}
Supporting sludenis lo use & computer for printing 5.7 (40) 45 (14)
their reports on their awn
Supporting students to use a computer for statistical 9.1 (63) 71 (22)
calculation on their own
Supporting students to perform statistical anabysts 104 (72) 6.1 (19
on their own
Total responses ' 1000 (695) 100.0 (312}

! A talal of 1007 responses from 161 cases.
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In order to draw a distinction between students who held the apinion that
SD. 502 {Computers for Social Development) should be a required course and those who
had the opinion that this course should be a selective one, a forward stepwise logistic
regression analysis was conducted. The prediclor variables were age, the perceived
advantage of & computer, the perceived compatibility of a computer, the perceived
complexily of uging a computer, sex, the desired levels of computer knowledge, and
students’ jobs.

13 cages of the original 173 cases were omitted from the analysis due to missing
data, resulting in 160 cases to be included in the analysis. Only one variable, the desired
levels of computer knowledge, was selected in the final model It was a cateporical
variable having four ranks and therefore transformed into three new variables. The first
category-turned-dummy varigble represented the level of being able to study the output;
its coefficient was 1.0417. The knowlcdge at the level of being able to study outputs
referred 10 having the knowledge to interpret the outputs but not knowing how they were
produced; this was the lowest level The second variable indicated the level of being able
to telt other people how to produce the desired output, the coefficient of which was
1.3342. This level indicated not only the knowledge of studying outputs but also the
knowledge of how they were generated, such as knowing the computer commancds, and
yet not being able to use a computer by themselves to the produce the wanted outputs.
The third dummy variable denoted the level of being to use n computer by themselves; its
coefficient was -0.2000. This level indicated suFficicat knowledpe of beinp able to both
produce the desired outpuls and study them. The last l:;al&gnr]r was the level of wanting ns
computer knowledge as much as possible, indicating the knowledge beyomd the minimum
that should be known to produce and interpret the desired outputs. Tt did not have a new
variable to be ils representative; it became the reference category. ls coefficient, which
the computer program did not provide and had to be calculaled by hand, was the negative
of the sum of all the other thres dummy variables’ coefficients-- that i3, -2.3759 as
calculated from -(1.0417 + 1.5342 + (-0 2000). The correlation coeficient of the desired
levels of computer knowledge was 0.3555.

It appeared that those who did not want much compurter knowledge expressed
the opinion that SD. 502 should be a selective course, whereas those who craved for

comiputer knowledge wanted it to be a required course.
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Table 22 Means and Strndard Deviations of the Independent Varlables Used in the
Logistic Regression Analysis of the Qpinion about SD. 502 '

Independent variables Means Standard  Minimum Maxinum
deviation
Ape 31142 123 22 58
Relalive advantage 4 46 0.67 1 5
Compalibilily 4.15 0.92 1 5
Complexily 3.06 0.73 I 5
Sex (male = 1) . 0.48 0.50 ] !
Desired levels of computer knowledge
eing able to interprel outpuis 0.06 0.24 0 |
being able to tell how to produce the 0.15 0.35 0 1
desired outputs
being able to uge computers by themselves 0.16 0.48 0 1
wanting computer knowledge as much 043 0.49 0 ]
ag possible
Students’ jobs
no jobs 11 031 D ;
at the low level 0.23 0.42 ) |
at the middie level 0.53 0,50 0 1
al the high level 0.11 0.32 0 1

- L FIT SRR Sy ) an—

I The tested event was the opinion that 50 502 should be a zelective course.

% Student’s jobs and desired levels of computer knowledge were categorical variables, and
each was transformed into a set of deviation contrast with the last category s the

reference calegory.
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Table 23 Variables Included in the Logistic Regression Model of the Opinion about

SD. 502
Variables Step R Wald R Significance
Desired levels of
computer knowledge 28.1643 3555 06
heing able to interpret pulpuis 1.0417 3.9805 1063 0460
being able to order the 1.5342 16.1377 2839 0001
desired outputs
being able to use computers - 2000 3496 0000 5672
by themselves
wanting computer -2.3759
knowledge as much as possible
{Constant) -1.0417 14,9427 0001

A gieat majority (86.89 %) of those who wanted SD. 502 to be a required
course were correctly classified, while a slight majority (60.51 %) ol those who believed
that SD. 502 should be a selective course were correctly identified. The overall correct
classilication rate was 80.63 %,
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The survey analysis revealed that abouwt 37 % of all students wanied 10 have
computer knowledge at the levels of being able to interpret outputs or of being able to tell
how the computer personnel how to produce the desired outputs. The rest (63 %4} wanted
to  have more compuler knowledge, they wanted to possess computer knowledge to
cnable themselves to use a computer on their own or to possess computer knowledge as
much as possible.

Table 24 The Desired Leveln of Computer Knowledge

The Desired Levels of Computer Knowledge i pelcent
being able to interpret outputs or of being able &4 3699
ta tell how the computer personnel how to
produce the desired outpnits
being able to use a computer on their own or 100 RRL

wanting to possess computer knowledge
a3 much as possible

Total 173 100.00

5. Students’ Opinions about SD. 502

The Kruskal-Wallis one-way analysis of variance was performed to compare 1he
desired levels of computer knowledge uf students according to how likely they were going
L use a computer again after graduating. This procedure was chosen because the desired
tevels of computer knowledge was an ordinal variable and the group of studenis who said
that they would absolutely not use a computer again afler graduating accounted for a very
small number, only eight cascs.
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It was discovered that the more likely students believed they would have a
chance 1o use a computer again after graduating, the more computer knowledge 1hey
wanted to have, The mean rank of those who said they wonld abschitely use a consputer
again was 92.36, compared to 7443 and 25.56 of (hose siating that they might use a
computer again and of those saying they would certainly not use a compuler agam,
respectively. The chi-aquare statistics was 20.63 with df = 2 and the observed significance
level of 0000,

The Desired Levels of Computer Knowledge (Mean Ranks)

[LLeL Uil 3

] Bl

s

409 75 36

2
“- - = - >
absuviulcly not oyl ubanlutely
m=121} {n=42) (n=K)

Prababilily of Using a Computer Alter Giraduating

Y =63

dif =2

p = KXW

Figure 29 Mean Ranks of ihe Desired Levels of Compuler Knowledge hy
Frahability of Tsing 8 Computer Alter Gradusting



CHAPTER Y

CONCLUSIONS AND SUGGESTIONS

I. Conelasions

The main ohjectives of this study were threefuld. 1) to explore (he state of the
use of compnters of the students of the Schoal ol Social Development ol ux MNational
[nstitnte ol Development Administration: 23 v examine felors aflectine atlitude tovard
cormputers, and 3) to investipate these students’ opinion akond S0, 502 (Computers for

Social Development).

The population of the study comprised all sludents of the nermal promam and
the special mogram of the Schoal of Socil Development of the National Tnstitute of
Prevelopment Administration in Banpkok. The accidental sampling techinique was vsed 1o
gather the smmpie, which consisted of 173 cases. A questionnaire was consirrcied Ji

collecting the data.
The siumuany Nindings were as Tollows:

.1 Characteristics of the Sanpbe

The sample consisted of 173 students, the majority of whmn {636 %)
were students of the repular program and (he rest of whom (36 4 %) were students of the
special pragcam. There were almoal equal nimbers ol inale and female studenrs, SO 9 %;
were nale and 19,1 % were female On the average. the sludents wore 14 vears old, plost
students were cither single (49 7 %0) or married (458 %), a few (3 5 %) were cepataleil,
diverced or widowed Almost half {45 3 %) of ol students both worked and stedicd,
343 S avere on study deave, 11.0% quit their jobs in onder to stady, aml anly 9 3 % never
warked The students who did not work while sludying had an average income ol 4,600
biaths a month, those who had a job at the low level e g ordinary employers and civil

servanls of class 2.3 or 4) ewned about 9,600 baths a month, those who had a job at the
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middte fevel (e g. [oremen, supervisors and civil sorvanis of class 5 or 6 noade alinnst
12,60 batha a momh, and those whe had a Jolr at e high devel (o company pwiters
managera and civil servants of class 7 or B earned about 25.000 halis a monily i

about ane-lum 1l (26,0 %) lad a home computer white the rest (74 10 M) dicl net,

The: average fevel of innovativeness ol the students was at the rather higls
level {mean — 3.83), and the averane level ol atlitlude toward conyle s was at the high
fuvel {raean = 4.08).

Testing Hypothesis |

The stepwise regression analysisx was used to test hypolhesie | (hat
aftitiide toward computers had an association witl the individoal's characteiistics. | hoe
icsulls showed that innovativencss, won sex or ape, had a wenk relaficreship with st e
toward computers. Innovativeuess accounted for 35 % wariation in allilude toward
computers. Tlas finding also confirmed Ropers” theory that individuals with high levels of
muovaliveness were carlicr in adopting new idens than athers wilh fow levels of
innovativeness. These more innovative studentz [l lugh awareness of the benelits of o
somputer. They liked the compuler lechnology. And they would tiy o put a computer ta
goot wse

1.2 Characteristics of the Innovation
Abuut hall (5355 %) of the stademts perceived a very high levid ol
usefulness of a computer, 35 1 % believed that 2 computer was quite uselll, 76 "
answered that o computen was wmoderately usefl, 12 % aml 0.6 %6 expressed a lov aned a

very bow level of usefulness of camputers, respectively,

Regarding the compatibifity ol a computer, 43.3 % believed thar they
could apply # for ther fasks very extensively, 363 % said a cormputer was raller
compatible, 14 6 %4 f2it that a compites was mnderately compatible and 75 % and 2.3 ™

gave an opinion (hat a computer was of little and very little compatibility, respectively,

Another characteristic of the innovalion was complexity 4.1 % answered

that 1 was very difficult (0 use a computer, and 1723 % said that it waz qaite iMcenl Eiy
. | ]

4

use 4 compuder. Using a compuier was neither too difficull nor fon casy 1 611 %5,
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About 13,8 % stated that it was casy to use a computter, and A3 " thounhit thet i was

VETY €05y to 1158 a coinputer,

These findings supported past (esemches (hat many khividuals perceive!
the benefits of a computer, knew thal a compiim could be applied Tor e tasks bot

envisioned difliculty with using this innovation wehoglogy.

1.3 The Adeption of (he Use of Computers

Mast shulents had adopled the computer technology OF Miese siudents,
however, there were mone students who did nol imtend o use it ol theil own fies will bt

gdopted it because they were required or forced 1o do sa.

Testing Hypuothesis 2

The discriminant analysis results showed that students wlio adppted 1he
use ol compulers were very young and more innovalive and bad a hich favorable attinnie
lwwand computers, studenls wha adopled the use of computers becanse they were
vampelled to or could natl help bul have 1o use a computer for their tasks svere oller and
less innovative and had a lower level ol positive altitude toward coltiputera, and students
who had not vet adopted the use of computers were oldest and least innovatjve b Tar and
had a very low level of positive attitude loward computers, Towever, the power ol
classilation was not great Only 57.23 % were correctly identilicd, these lindings conld
incrense the correct classilication rale by 24 ®4 The results partly supparted hypod hesis 2
Only age, innovativeness, and allilude toward contputers hal an assoctation with the

adoptinn of the uge of computers.

One more procedure was paiformed to find other ways o distinguisdy
between students with different types of innovation decisions The waphic crosstabulation
between types ol innovation decisions and students” jobs showed that they were
associaled. Students wha had a jub at the high level were more likely (o adopt the use of
computers cither because they were forced to use computers for their work o1 becanse
they had to siudy SI3. 502 The analysiz resnlts minld then be inferred that i 1lwse
stndents had not furthered their study ar the master degree level, they still would have not
put a computer o use but might have used it later when their 1asks required them (o use a

compuler In comirast, students who never worked or who had a job at the low level were



79

mare likely to adopt the usc of computers because they wanted to The reason might be
that the students who had just received bachelor’s desree and never worked and those-
whe had a job at the low level acquired computer knowledge because they heiieved that
having computer knewledge meant better working opportunities. ‘This indivated that time
played a role here. Students with no jobs or with a job at the low level were probably
young and had mare free time to further studies about computers while students with jobs
at the higher level mught be older and had such a lot of responsibibities that did not enabile
them to afford the time to gain computer knowledge.

1.4 Using Computers
Only three linds of the use of computers were reported: printing,
calculation, and wnlormation retrieval. No one used a computer for self-study Most
students used a computer by themselves to a certain extent while some students did not
use a computer by thomselves at ail. The logistic regression analvsis was performed to
examine differences between these two groups of students.

Seven independent variables were used as prodictors; age, the perceived
advantage of computers, the perccived compatibility of computers, the perceived
camplexity of using computers, sex, types of students, and jobs. These predictor variahles
were used (o differentiate studems using computers differently for each kind of the
computer use. The findings were as tollows (the variahies were arranced in order of the

magnitude of partial correiation):

Whether students used a computer by ihemselves for primting was a
function of the percerved complexily of using computers, types of students. and age.

Whether students used a computer by themselves lor calculation was a
tunction of the perceived complexaty of using computers. age and the perceived

compatibihty of computers.

‘Whether students used @ computer by themselves for rewieval was a
function of the perceived complexitv of using compurters, types of students. and the

peircerved advantage of computers.
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The percerved complexily was {ound to be a major factor atfecting the
ways students used a computer for all kinds of the computer use. The students were more
likely to use a computer (o & certan extent if they hetieved thar using a computer was not
difficult.

Apart from the percerved vomplexity of using a computer, ways of using a
computer for prnting and for retrievai were affected by types of students. It might be that
students of the regular program had meic fee tume than their counterparts of the speciad
program ag the latter had to work on weekday and study on weekend. Having more free
time, students of the rewular program Uicd (o use a computer by themselves to a certain
sxeent for a prmting job, which had to take some tme to Jdo. Regarding using a computer
for information retoeval, students had to gain this service at the library. Students of the
students pragram, who usually studied all Jay long on weekend, might not be able 1o tind
rme Lo use & computer for retrigval by themselves.

Age was found to affect wavs the sudents used a computer for printing
and {or calewlation, This might ndicate that vouneer studems were quicker and berrer at

Usifld A COMLLET.

The fast factor that affocted ways of usitg a computer tar caleulation was
the percerved compatthility of 2 computer and that for retneval was the peroemved
advamtaee of a compuler. This showed that these factors were less impartant than others

in aceounting for the vaviarion of ways of Using 4 computer,

Regarding the person who Jid a cumputer job lor the students wien ihey

dld not use a compuler by themselves, the anaiysis result were as follows

13 For pomuioy, wnost studeats who did nat ar all nse a computer by
hemmselves bired someone cise or had personned in charge do the rask, i they had some.
When shose students wwho ar least used 1 computer by themselves Lo o certan extent ded
100 WanD to Jse i by shemselves, they wend o ask their mands to help or have personnel in

charee do the sasks cather than lire tvmists.
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2} For caleulation, most students of the two groups had then Aiends or
personnel in charge do the computer wark Ouly a few hired somenne clee 10 do the
calculation jubs by computers. This pointed aut tiat unlike usIng a comgmiler for peinting
that wostly exercised physical abilily ot handiness, using a commgmien {or ealouliion
mvolved menial skils or masteary, Therefire, wihen the studenis did 1ot Cwant io} perfirn
the calcuiation joly bry themselves, they could not hiave veneral others do the jody Tt hadd o

turn Io sumeone whom they could trest snclas their friends who were vond conmputer s,

3} For anfonmation retrieval, most stadents whoe did ool al afb ose o
computer by themsclves had their filends or the librarians do this work for them and some
nser the service from personnel in charee of doing the task. These who used compuler
by themselves to a certain degree had cither their friends or the Erasans or both do this
lask when they did not or could not de it by themselves This showed that those who il
not use & compurter by themselves let anybody available help do the task whife hose whe
userd a computer by themselves to a ceilain degree resorted to only (heir fiiends or (e

librarians after they had tied 10 search the desired information but not succecdel

OF stnddents who used a compiter by themselves to a certain extent meent
thal some students always used it by themselves while some students a1 least somelimes
used it by themselves In order 1o recopnize dilferences hetween those two groups of
students concerning teasons of their ways of using a computer, all ways ol nsing
compuier woere classified into three different pwoups 1o be used in place of bwio sooges
used in the analysts earlier These tlnes woups were: 1) caompletely using a computer by
themselves, 2) not using a comptiter by themsclves at all; and 3) partly usine 1 cunpnter

by themselves

IU way discovered that for all fhree kinds of the compuier use, miost
students who abways nused a congputer by themselves save the reason that it wag
coivenent 1o do the task an their owen anil that they could produce a hetter antpot whun
they used n computer by themselves, On the other hand, muast students who did not at all
tse a cotnputer by themselves reported the reasuns that they could not use a compuier e
produce the destred resuits and that they tunl personnel in charge do the tasks fin themn
Most students who sometimes used a computer by themsebves and somctimes il

someonc clse do the computer wark expressed a eombination of reasons of the iwo
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groups ahove Tn ot words, Uhey used a computer by themselves Tt was convenient or
i {hey could generate better results bul had others do the computer work they did not

how Lo do it or let personnel in charge do 1he work v the

However, somc studenls who did not use a computer by ihemselves aow
exprossed that in the future they would try to use # te sume degree. And almost all
glwdents who used a computer by themselves now said that 1hey would continug to pee i
iy themselves in the [uture. This suppoited ihe lindings of past researches thal many
individuals wanted to use a computer bt lacked the =kills. These stadents wiha i nol Lse
a computer by themselves now wonld piobably acquire some compater knowledee to

enable themselves to use A computer to a certain degree,

Deparding how students gained enmpites knowledgue, if studying S 502
was excluded, most students who never worked and who had a job ai the low [ovel
studied compaters al a viversity or a computer school and only a lbw students who had o
job at the higher Yevel hiad a chance Lo study at such places Those students who had a job
at the higher level were more likely to be trained on (he job. A lot of students of cach level
of job positions studied computers by theniselves and received some computer knowledpe
from their friends these lindings reflecied the same thing as did (he disorivginamt analysis
resulls. Time was a factor affecting the adoption " the use of computers. Those students
wito never worked and who had a job al the low level and probably had moc e were
more likely o study computers at an educational institulion—Ulat i5, a0 university o
computer school—whereas those students wha had a job al e ligher Tevel and probably
had many other 1esponsibilities the former did not have were Tess likely to take a compnter
course from an cducation institulion and had to teained an (he job, But all students.
tegardless their job positions, fried to gain camputer knowledge by self-studying and i
their riends

To find oul where the School's students nsed a computer st ofien. anly
students who had studied at least for one semester were used in'the analysis Mnosr
students who did not have a home computer were reporied (e use a computer at the
Schuol’s lab wost often. Cven thouvgh students had a home computer, a tot of (hem, rot
most, were also reparted to use a computer at the Schaol's labh most frequently  Sinmw

sindents used a eomputer al their workplace most oflen Only & few students used o
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compuler at the ISEC rooms, the library, or a fiewd's hoose maosl Tieguentdy, This

indicaled thai the School™ lab was a lavonte place to s a compartea 1o many stadents

Most students ol (he Schoul, excluding the fresh recruits, expressed that
there were too few computers for sludenis to use in the Schonl’s lab The slight minority

disaprecd

Towas certain fhal in comparison with the studenta who had stecied an
least fon one serester, the fresh recruits must have used a computer for other reasons Than
studying These two groups were then compared ia find ont dilferences cessding
tronble of using a computer The tesulls showed that mast students of the twa goups lad
dillicully with solving computer problems and did not have enoneh knmvledoe {0 use o
computer to produce what they had in mind Many students of both greups had difficultys
gamning access o a compmter, iiespective of whore they vsed 0 computer. Apart liom
those three problems, stodends ol both Lwo wioups had other simitar prablems such as lack
ol knowledpe n studying computer oulputs. Some main problems that a lot of shalenes o
one proup had while anly a few e the olher gioup did were problems about miles of
gaining the computer access the poor condition of computers and peripherals. and
compualed suppotl. Only a lew Gesh ecoits had a problem about rules of gaining 1he
compuler access while quite a lew seconud-or-other-semester studenis il bave s
problemy Sonte fresh recruits had a problem aboul poor condition ol computers bhut only o
few had a problem abaut poor condition o penpherals; the reverse was true second oo
other-semester students. Many fresh recruits had a problem abont lack ol cmnpoler
pravision and fack of advice o use a conopuoter, but nol many second-or other semester

students had these prablems

Thesc tesalts indicaled Ul no malter what the students used g compiier
for and where they used it, most studenis had similar problems abont computer knowelecdne
and paining access 0 coanputers bul had other dillerent problems depending on whete

they nsed 8 computer

Repareding sngpestions abonl the ose of a computer, those Dwao groops af
students alsa exprosscd similar soppeshons They wanted inore convenience in sanung

access to computers. They supgesied providing compreter books, prnter nianuals, aned



]

vomputer personnel in the computer lab They aiso wanie! ceunpuiters to hwoin pood
condition ar modein computers However, many second-or-other-semeste  students
expressed that they wanted (he: School to teach other essential compiier progranes fhat e
widely used While not many fresh recruils pave this sanie anzpestion Uoneerntoge kinds of
the computer use. only a lew students of both pioeps stated that they wanted st ol
using a compiier for printing their papers by themselves, More {resh rect s second o -
other-semester students were reported (o express that the School should suppon students
to nse a computer for statistival calewlation and 10 perform statistical analysis on their
vwi. These findings revealed that overall (he stadents wanted to have a well conditioned
computer lah, bul more fresh recruits than other students wanted suppoit of wsing o

compuler.

1.5 Stodents’ Opiniong nbont S 502
Now the course ol SD. 302 (Computers fin Social Developmen] was o
requited course. The logistie tegression analysis results discovered tha apinions thi
whether this course should be a required or selcctive one were a Tanclion ol the levels af
computer knowledue that the students wanted to have. Students who wanted less
compuier knowledge wanted this caurse 1o be a selective one while students who wanied

to have a lot of computer knowledpe wanted this comnse 10 be a required one

However, it was also fuwnd that the desired levels of computer k hovevledling:
wee a function of the passibifity of wsing a computer aller graduating. Students who
believed that Lthey were more likely 10 nse 4 computer again afler pwaduating wanted a
very high level of computer knowledpe while students whi believed (hat they were less
likely to have a chance to use a computer again in the fiure wanted a lower level of

cotnputer knowledpe

Therefore, it might be concluded that whether 5130 502 should be a
required or selective vourse was a function of the level of computer knonvledpee the
students wanted to have, which i turn was a function of how likely they wonkl use a
computer again alter graduating. Some sidents wanted S 502 1o be a reutired cousse
becanse they wanted a great deal ol computer knowledge and inurn because (hey were

more likely to use a computer again after graduating whoreas some students wanted
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583 502 o be a selective course because they wanted a small amount ol computer
knowledge and in turn because they were less likely to usc a compuler again after
graduating.

2. Suggcestions

It was discoverad that students” opnions regarding whether S0, 502 shanld be
a reqquiied or selective course were a function of the desired level ol compuie knowledpe
and the probability of using a computer m the Giure Alter paduating. Therefore, if (he
School wanted to affer the curriculum that suiled the needs of the students, SD. 502
shantld be a selective course This would allow siudents who wanted only a little amonnt
ol compuler knowledpe because they believed that would get involved willi computers to
a small degree tn the future to have an alternative to choose whether they wanted to study

about computers of other courses which scemed mare impastant 1o ther,

On contrary, if the School wanied Lo provide knowledge that all students of the
Schoal should possess (v be able 10 survive in the world that was beconming more aml
more globalized, the School should offer two different compuler cowvses: one as a
requited course and onc as & selective comse. As the government hegan In see the
importance ol the compuler technology and the role it eould play in the countiv’s
development, there would be a growing need of computer personnel. Knowledpe of
computers would become & must rather than an advantape Tor working. Note that one of
the findings of the study showed that students who had a job at the higher level were Inss
likely to study computers from a formal institution—in this case, a computer sehool Most
of them were self-taught or trained on the job. In cantrast, students who never worked or
had a job at the lower level were more likely to take a somputer course at a computer
school. [U could then be inferred that if SID. 502 was a seleclive course and some shinleny
did not take it, they would have to be trained on the job o have w stady computers by
themselves when they had to adopt the use of computers because of their watk it Lhe
future In other words, they would have o start from zero. [t would be better if they had
some backgrounds in computers to do the tasks, These compuler backpiounds would
enable these students to adapt mare easily 1o ther computerized working environment.
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Thereline, when these students had an OPRortuniy 10 #ody at a formal institation.--(hat
15, &l 1he School  they should receive conputer knowledge to prepare for the futare 1ha

demanded computer literacy. This was the reason that SIY 507 should be a rec(uired

COMISEY,

IS0 502 was a required course an the basis of the reason above, the question
was then how much computer knowled: (Tat an average sludent should have, Anerhis
ane ol the lindings showed that some students used a compulter by themselves bocause
hey could produce a hetter vutput, that some stidemis did not know how to use 7
comnputer for the desired results, and that some shodenis had subordinated 1o vse 7
canputer for them. This finding, together with others, made the reseprcher leel that S1)
A2 ws a required course shoull uiler the computer knowledue in (wo areas:

1) The knowledge to communicate the studenis’ ideas and objeclives (o
computer personnel, copneers or specialisis The students should he nble to convey what
they had in mind and wanted the compuler personnel io do Siveral cases wore e lerd
ahout the misunderstanding between somputer specialista aml theis clients For instanoe,
compiter specialists might make & peilfect computer-produced vutput, only 1o fiml oot

falen that they misinterpreted their clients’ ohjectives and 1equests,

2) The knowledge to evaluate the accuracy and validity of computer-prowl el
culpuls. This skill was cspecially important in the case that students did el prEre J
computer by thoinselves and had someone else generate the destredd vulputs The stiedent s
had 1o know liow to make sme that these autpuls were correctly produced and fice of
errars Many vases were also found (hat u person presented an excellent: sounding repor

with unknowing false conclusion based an an erroneous computer autput,

While 812, 902 as a required course should enable the studenis e have the skills
and undersianding to communicate with computer specialists and 1o evaluate the recmey
(o the computer outputs, anoilier compuler ¢onrse 2z a seleclive one showld alloned [Le
studlents the knowledge to be able to nse o computer by themselves 1o prodluce a hetter
onlput. As studying invalved using computers in one way or another. students who fraet
thd not want {0 use a computar by themaelves shonld know how to have somoone glse de

the computer jobs and how to evaluate the results by studying S 502 as g reruired
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course, and studenis who wanted v use a computer by themsclves should pain nore

knowledge to produce better vulputs by taking another computer course as o selective
COurse,

To suni up, the Schaol should offer two different COmpuler COUrses—one as a
tequired course and one as a scluctive course—Io suit the students’ needs and 10 preparce
the students for the computerized society.

The aforcmentioned suppestion concerncd the course ol” 3D 53402 under the
school’s curriculum, The suppestions to accounnodate the use of computers were ag
follows:

1) Moic computers should be supplied in the School's connputer lal.

2) The School’s computer lab shoull be furnished with computer books,
printer manuals, and other pestinent computer-reiated literature, They mipll substitute
cempuler personnel that the School could not afford.

3) Rules should be set 10 allow students Lo gain the cownputer access at the
School’s camputer lab more conveently, and the students shonld kuow how to share the
coinputers.

4) The School's compulers and peripherals shoold be well maintamed. The
students should help take pood care of the computers and peripherals.
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