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Abstract

Wit h the devel opnent of infor mation technology web based instructionis put into practicein Chinas
higher learninginstitutions nationw de This paper ai ns to explore the factors affecting students use of the
learning system taking Self Access English Learning System of Dalian University of Technology China as
an example Thetechnology acceptance model TAM isemployed asthetheoretical basis and questionnaireis
usedto neasure the hypothetical model The results confirm the original technol ogy acceptance model in
mandatory usage context Among the proposed four external variables only the computer self efficacy
indirectly influences actual usage behavior through perceived usefulness and percei ved ease of use And prior
co mputer experience exerts significant influence on perceived ease of use while excluding perceived
usefulness However teaching content and co mmunication variables produce direct i nfluence on actual use of
thesystem Fromtheresults somei mplicationsand suggestionscan be provided Al theseaspects considered
teachers coul d control these external variables and promotelearner sinternal perceptions Andthenthis could
contributeto frequent usage behavior In all the self access English learning system can be a successful and
ef fectiveinstruction model
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1 Introduction

Studi es on infor mation technol ogy continuously report that users attitudes are i mportant factors
affectingthesuccess of thesystem Burkhardt 1994 Davis 1989 Garcia2001 Lucas1981 Rice Aydin
1991 For the past several decades many definitions of attitude have been proposed However all
t heories consider attitudeto be a relationship bet ween a person and an object \\elfel 1995 In the
context of information technologies one of the approachesto study attitude is Technol ogy Acceptance
Mbdel TAM Davis 1989 which suggests users for mulate a positive attitude toward t he technol ogy
when t hey perceivethetechnol ogy to be useful and easy to use

Previous research has notedthat the TAM was very useful in predicting and explai ningtechnol ogy use
in varioussituations Dillon ©Mbrris1996 And TAM has been extensivelytested and validatedin areas
ot her than education There is some mentioning about the fact that studies of the TAM on a non
voluntary basis arerarely conducted Thisresearchisto examnethe mandatory usage contextstotestthe
conditi ons of the proposed technol ogy acceptance model Due to the increase of student enroll ment
postgraduate Englishteachingin Dalian University of Technologyis confronted withthe problem howto
I mplement individualized instruction and construct autonomous learning environment To solve this
problem the university developed a self access English learning system for the non English major
postgraduates Sincethespring of 2005 Self Access English Learning Systemof DUTIis putinto use After
t wo semesters practice thereisaneedto knowstudent sattitudetowardthesystemandtheir acceptance
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of the whol e system and its eff ect

2 Technology acceptance model

2 1 User Acceptance Model

The presence of computer and infor mation technologies in todays organizations has expanded
dramatically Explaining user acceptance of newtechnol ogyis often described as one of the most mature
research areasinthecontemporaryinfor mationsystens IS literature Huet al 1999 Researchinthis
area has resulted in several theoretical models wth roots in information systens psychology and
soci ol ogy

The Technology Acceptance Mbdel TAM is aninformation systemtheory that models how users
cometo accept and use atechnology The Technology Acceptance Mbdel proposesthat applicati ons usage
and adoption can be predicted based upon the factors of perceived ease of use PEQJ and perceived
usefulness PU Davis1989  Understandi ng of t he predictors of systemusage could serve a multit ude of
stakehol ders by helpingthemtorecognize howto promotethat usage The Technol ogy Acceptance Mbdel

TAM suggests that when users are presented with a new soft ware package a number of factors
influence their decision about how and when they wll useit The majoy ones are

| Perceived usefulness PU — This was defined by Fred Davis as“ the degreeto which a person
believes that using a particular system would enhance his or her job perfor mance”
Il Perceived ease of use EQUJ —Davis definedthis as* the degreeto which a person believesthat

using a particular system would be freefromeffort” Davis 1989

The Technology Acceptance Mbdel isshown belowin Fgurel

Figure 1 The Technology Acceptance Mbdel TAM

The TAM is employed by ©Management |nfor mation Systens MS practitioners to predict the
success or a failure of an information systens project The assumptions on which the TAM is based
comprise

1 \WWen end users perceive thetarget syssem as onethat is easy to use and nearly free of mental
effort thenthey may have a favorabl e attitude t oward using the system

2 \Wen end users perceivethetarget systemas onethatis helpful totheirjob thenthey may have
a positive attitude toward t he used system

3 Wien users have a favorable attitude toward the target syssem they may use the system
frequently andintensely which meansthat the systemissuccessfully devel oped

Thistechnol ogy acceptance model suggests that frequent use of an infor mation systemis closely
related t o perceived ease of use and perceived useful ness Frequent use of a systemindicatesits success
and popularity The model may thus help the systens developers to conceptualize and predict its
acceptance andto take some measures to control external factors and affect users perceptions so asto
promote the acceptance of the newsystem by its users
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2 2 Attitude behavior relati onship

“ Attitudes are predispositionstorespondtosome class of sti muli with certain classes of responses and
designate the three major types of responses as cognitive affective and behavioral” Rosenberg
Hovland 1960 “ Attitudes are enduring systens of positive or negative eval uations emotional feelings
and pro or con actiontendencies with respect t osocial objects” Krech et al 1962 Schlegel and D Tecco
1982 suggested that attitudes consist of eval uati ons and know edge struct ures

Fishbein and Aizen 1974 showed that attitude and behavior are correlated when a the observed
behavior isjudgedto berelevanttothe attitude b theattitude and behavior are observed at comparabl e
levels of specificity and c¢ med ation of the attitude behavior relationship by behavioral intentionsis
takeninto account Fazio 1986 showed that attitude and behavior are correlated when a the attitude
Is based on direct experience withthe attitude object and b tothe extent that theattitudeis cognitively
accessibl e

Wi hout any doubt thereis ample evidenceinthe broad visions of social psychol ogy for integrati on
of attitude behavior relations in both directions Attitudes have been shown to affect various kinds of
behaviors such as environmental behavior consumer behavior voting behavior contraceptive use
marij uana use discri mnationand many others Eagly Chaiken 1993 Fazio 1995 Kraus 1995 Onthe
ot her hand attitudes may beinferred from behavior in accordance wth self perception principles Bem
1972 These self perception effects have also been shownin avariety of domains such as environmental
behavior Chaiken Baldain 1981 religious behavior Salincik  Conway 1975 and humor Qdson
1992

Attitude behavior relationships with respect to adoption of infor mation systens are well worth our
attention Intuitively the voluntary behavior of the indvidual end users deter mnes success in any
infor mation system One of the most i mportant factors which regulate end user behaviors is their
attitudetoward the system It is assumed that thereis a positive correlation bet ween a student s attitude
toward course for mat and his or her | earning perfor mance |n other words students who favor online
delivery of English coursestendto perfor m better inthose who do not

2 3 Extension of thetechnol ogy acceptance model TAM

Previousresearch hasindi catedthat the TAM was very useful i n predicting and expl ai ni ngtechnol ogy
usein various situations Dllon Mbrris 1996 However Davis 1989 argued that research should
expl ore other variablesthat could aff ect percei ved useful ness perceived ease of use and use Dishaw and
Strong 1999 notedthat one of TAMSs weaknessesisitslack of explicit inclusion of external variables
They found t he extended TAM explained the variance of the dependent vari abl e better than the origi nal
TAM

As a matter of fact many scholars have put for ward vari ous ki nds of extended TAM For instance
Mbon and Kim 2001 suggested a model where perceived playful ness was descri bed as one of attitude
toward Vb surfing

TAMis employedin educati onal settinginthis research After athoroughinvestigation of the self
access Englishlearning systemof Dalian University of Technology DUT  we conceptualizedthe whole
systeminter ns of t wo key components the content andthe communication Next thesetwo parts will
beintroduced in detail DUT i mplements web based English teaching due to the shortage of English
teachers compared withlarge number of postgraduates In addition the average age of the postgraduate
studentsis over 23 years old which makesit possible toi mplement web based English teaching English
teachers herein DUT adhereto the task based teaching Therefore the teaching content is organized
into various kinds of tasks Besides any task is consisted of several activities The teaching content
covers many aspects ranging fromlistening speaking readingto witing In this research teaching
content part of the systemis consideredto be one of t he external variabl es af fecti ng per ceived usef ul ness
and perceived ease of use Thisresearch ainsto verify whether there are correlati ons bet ween teachi ng
content and perceived useful ness as well as bet ween teaching content and perceived ease of use Another
external variableis communication part of thetarget system Communication part here can be classified
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intothree categories which areinteraction between teacher and student between student and student
bet ween co mputer and student respectively After the study of this external variable it is hypothesized
t hat communication wll have positiveinfluences on perceived useful ness and perceived ease of use Apart
fromthat thisresearchalsoai nstotestify whether computer self efficacy and prior computer experience
exert influence on perceived ease of use and perceived useful ness

3 Met hodol ogy

3 1 Subject

270 Non English majors postgraduatesin Dalian University of Technology participated in this study
on a non voluntary basis The majority of them were male about 80 Regarding academclevel they
were all first year postgraduate students Mbre than 90  of the subjects had been using computers for
mor e than four years Amongthe 270 subj ects 70 participatedin atrial rest Therest 200 partici patedin
thelarge scale survey

3 2 Instrunent

The datafor thisstudy was collected through printed questionnaire admnisteredin Dalian University
of Technology Questions were selected frompreviousliterature on Technol ogy Acceptance Mbdel Mobst
of these questions derived fromthe study of Fred Davis

I n addition some questions were designed by theresearcher for research purpose The questionnaire
Is wittenin Chinese

Specifically questions were selected and designed upontheir relevanceto 1 Perceived Ease of Use
PEU 2 Perceived Usefulness PU 3 Attitude Toward Using 4 Actual System Use 5 Computer
Self Efficacy 6 Teaching Content 7 Communication 8 Prior Computer Experience

3 3 Data Analysis

The first step in this study was to assess the validity of the measurement scales The internal
consistency and reliability of the measure scale were assessed by Cronbach alpha To test the research
hypotheses correlation and regression analysis were perfor med once the data collected and keyedin In
the path analysis weregressed each variableinturn ontothe set of variables precedingitinthe model
For example whentestingthe possibleinfluence of content on perceived ease of use aregression analysis
was perfor med predicting perceived ease of usefromcontent communication computer self efficacy and
prior computer experience \Wen deter mning the influence of content and perceived ease of use on
percei ved useful ness a regression analysis was perfor med predicting perceived useful ness from content
communication computer self efficacy prior computer experience and perceived ease of use By
repeati ng these kinds of regressions we created an output path diagram by drawing an arrow for each
relation

4 Result and discussion

This section presents thestatistic and anal ytic results of t he proposed model and hypot heses First of
all the validity and reliability of the measure ment scale are assessed

4 1 Validity and reliability of neasurenent scale

Based onthe original model 38 itens were used to measure the seven constructs Factor analysis
met hod was not e mployed hereto assessthe construct validity Becausethe proposed model was adopted
fromthe existing model thevariables were known beforehand Therefore there was no needto perfor m
factor analysis However some experts were invited to assess the content and face validity of the
questionnaire

After the assessment of the validity of measurement scale thesurvey was printed and distributedto
thetarget populationin order for the pretest 70 copies of the questionnaire were sel ected for internal
consistency test During this process some uncorrelated itens were cancelled from the questionnaire
After all these had been done thesurvey was printed 220 copies Thesurvey was distributedtothetarget
population with the response rate of 90
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QO onbach s al pha was employed t o assessthe reliability of thescales Andthecronbach s al pha val ues
were shown belowin Table4 1 Al these confirmthat the measurement scale used were both valid and
reliabl e

Table 4 1 Cronbach s al pha val ue

Variables QO onbachs al pha value
Per ceived useful ness 0 77
Per cei ved ease of use 0 78
Attitude t owards usi ng 0 82
Actual use 0 81
Teachi ng content 0 75
Co mmuni cati on 0 70
Co mputer self efficacy 0 90

4 2 Testing of the model

First of all descriptivestatisticsis perfor med onthe collected datain whichthe means and standard
deviation of each variable are showninthefoll owingtable

It requirestwo stepstotest the hypothetic model correlation and regression Now we had a general
understanding of the data collected Next stepis to see whether there are correlations between each
variable In order totestifythe correlations bivariate correlationsis perfor med onthe data collected

Table 4 2 summarizes descriptive statistics for variables usedinthe model Each scaleis based on a
five point Likert scale Figure 2illustratesthe result of path analysis Arrows wth star inthe diagram
represents astatistically significant relationship P 0 005 between variables

Table 4 2 Descriptive Statistics

N M ni mum VBxi mum Mean Std Deviation

PCE 200 1 4 2 65 694

PU 200 1 60 500 3 6590 67691

PEU 200 2 20 5 00 4 0300 53754

Attitude 200 1 25 500 3 8200 69100

Self efficacy 200 2 77 5 00 4 0062 52088

Actual use 200 125 4 75 3 1988 60218

Content 200 175 5 00 3 7838 57518

Co mmuni cation 200 1 50 5 00 3 4675 62472
Valid N listwse 200

The correlationresults areshowninthe Table 4 3 After investigation of theresults wefind that
there arestrong correlati on bet ween percei ved useful ness and percei ved ease of use perceived ease of use
and prior computer experience respectively In addition there arestrong correlation bet ween perceived
useful ness and attitude perceived ease of use and attitude respectively Besides there is a strong
correl ati on bet ween perceived useful ness and act ual use of the system Computer self efficacy has strong
correlation with perceived useful ness and perceived ease of use respectively Furthermore teaching
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content and communicati on part have strong correlations wth actual use of the system

From Table 4 3 we can alsoseethat teaching content had nosignificant correlations with perceived
useful ness and perceived ease of use That means hypothesis 1 and hypot hesis 2 are not supported Aso
communication did not produce significant relati onships wth perceived useful ness and perceived ease of
use Therefore hypothesis 3 and hypothesis 4 are not supported

Table 4 3 Correlations

PCE | PU |PEU |Attitude Self efficacy Content Communicati on [Actual use
Pearson
PCE . 1
Correlation
Pearson
P . 4 1
U Correlation 043
Pearson
PEU . 201 | 360 1
Correlation
Attit ude Pearson | 570 | 710 | 431 | 1
Correlation
Self efficacy | . caSON | 106 | 346 | 488 | 386 1
Correlation
Cont ent Pearson | 435 | o039| 064 | o068 028 1
Correlation
Communication | c&SON 1 930 | o044| 057 003 022 341 1
Correlation
Act ual use Pearson | 577 | 6os | 406 | 957 386 3472 213 1
Correlation

After correlation analysis

Figure 2

Figure 2 Hypothetic model with Person values
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After thetest of the correlations bet ween variables the Person value of each correlation bet ween
two variables is |abel ed beside of each arrow Next step is to test the relationships between these
vari ables which already have beentestedto be correlated A series of regression are perfor med onthe
collected data Fromtheresults of regression itisconcludedthat eachsignificant correlationis provedto
be causal relati onship

Table 4 4 Results of regression analysis

A
Dependent variable perceived useful ness
Unst andar di zed St andar di zed
| ndependent Coeffici ents Coefficients ¢ S
: g
Vari abl e
B Sd Error Bet a
Const ant 2 147 0 492 4 364 0 000
Computer self efficacy 0 451 0 088 0 347 5 130 0 000
Percei ved ease of use 0 454 0 083 0 360 5 434 0 000
R Square 0 272
Adjusted R Square 0 257 0 000
Dependent variable perceived ease of use
Unst andar di zed Standardi zed
| ndependent Coefficients Coefficients -
: t Sg
Vari abl e
B Sd Error Bet a
Const ant 1 820 0 356 5 112 0 000
Prior computer experience 0 120 0 048 0 155 2 491 0 014
Computer self efficacy 0 483 0 064 0 468 7 603 0 000
R Square 0 272
Adjusted R Square 0 257 0 000
Dependent variable attitudetoward using
Unst andar di zed Standar di zed
| ndependent Coefficients Coefficients ¢ g
: g
Vari abl e
B Sd Error Bet a
Const ant 0 378 0 267 1 415 0 159
Percei ved usef ul ness 0 661 0 052 0 648 12 657 0 000
Percei ved ease of use 0 253 0 066 0 197 3 852 0 000
R Square 0 551
Adjusted R Square 0 546 0 000
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D
Dependent variable actual use
Unst andar di zed Standardi zed
| ndependent Coeffici ents Coefficients -
: t Sg
Vari abl e
B Sd Error Bet a
Const ant 1 325 0 293 4 528 0 000
Atitude 0 720 0 048 0 837 14 653 0 000
Teachi ng content 0 368 0 072 0 351 5 110 0 000
Co mmuni cati on 0 139 0 066 0 145 2 104 0 037
R Squar e 0 179
Adjusted R Square 0 170 0 000

The results showed a strong Person correlation among the original variables of the technol ogy
acceptance model TAM Perceived usefulness Pearsons r 719 and perceived ease of use
Pearsonsr 431 both correlatestrongly with auser s attitudetowardsthelearningsystem The data
in additiontothe R squared and adjusted R squared values of 551 and 546 supported hypot heses 8 and
9 thatis thereis a positive relationship between both perceived useful ness and perceived ease of use
with a user s attitude towards usingthe system The strongest relati onship between any of the constructs
was bet ween attitude towards using and actual use The positive relationship was found in both the

correlation and regression analysis Pearsons r 957 3 837 Therefore hypothesis 10 was
supported In addition there was a positiverelationship between perceived useful ness and percei ved ease
of use Pearsonsr 360 B 360 affirmng hypothesis 7 In all compared with all the possible

constructs the strongest Pearson correlation values were bet ween the original technol ogy acceptance
model TAM constructs And this was not different from previous study on technol ogy acceptance
model

Wil ethe newfactor computer self efficacy producedsignificant rel ati onships with perceived ease of
use as well as perceived useful ness but was not as strong as any of the original technol ogy acceptance
model TAM Computer self efficacy was positively relatedto perceived useful ness Pearsonsr 346
B 347 and Computer self efficacy was positively relatedto perceived ease of use Pearsonsr 488
B 468 as hypothesized Therefore hypothesis 5 and hypothesis 6 were supported

Apart from that another finding was that prior computer experience had direct influence on
percei ved ease of use The positive relationship was found in both correlation and regression analysis
Pearsons r 201 (3 155 Therefore hypothesis 12 was supported However prior computer
experience did not produce significant relationship wth perceive usefulness as we proposed in the
hypothetic model Therefore hypothesis 11 was not supported

The rel ati onshi ps bet ween teaching content and perceived useful ness and perceived ease of use were
not proved to be statistically significant Therefore hypotheses 1 and 2 were not supported And the
relationshi ps bet ween communicati on and percei ved useful ness and perceived ease of use were not proved
to be statistically significant Therefore hypotheses 3 and 4 were not supported However teaching
content Pearsonstr 342 (3 395 and communication part Pearsonsr 213 (3 381 both
strongly regressed on actual use of the system Therefore it can be regarded as one of the i mportant
findingsintheresearch

5 Concl usion

Inthis present research we adopted the technol ogy acceptance model TAM as the theoretical
framewor k to study the technol ogy adoption Although the proposed model is not fully confirmed it
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for ms a new model Two hundred datasamples were collectedthrough questionnaires from postgraduates
of non English majorsin Dalian University of Technology who represent all the postgraduates usingthe
self access Englishlearning system The data analysis results partially support the extended model

The results indicate that i mplications for teachers and developers In order to enhance student s
actual use of thelearning system teachers can control these external variables whichin turn promote
theirinternal perceptions Finaly all these stepsinevitably contribute to the frequent usage behavior
For instance teacherscan helplearners promotetheir computer self efficaciesso astoincrease perceived
ease of use and perceived usefulness As for prior computer experience teachers can suggest those
students withlesscomputer experiencetryto usethe computers as much as possible Thenit wll resultin
the accumulation of computer experience Inthis way wth the accumulation of computer experience
|earner s perceptionis promoted and finallyincreasethe usage behavior Concerningteachingcontent and
communication part of thesystem some perfectingi mprovements on the system are provided according
tothe methodol ogical principlesfor computer assistedlanguagelearning After i mprovement thesetwo
parts are psycholinguistically suitable for | earners which can arouse students interestsin onlinelearning
and enhance actual use of thelearningsystem

Bef ore eval uatingthe effect of the application of self access Englishlearning system itisfairly good
to comprehend student s attitude and their acceptance of the system whichis expected to offer unique
benefits for teachers and devel opers
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