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The purpose of this study was to explore the learning of Chinese keyboarding skills utilising the
adaptive learning system. The study sample consisted of 180 students from the supplementary
senior commercial school. Personal information forms, a Chinese keyboarding attitude scale, a
computer attitude scale and Chinese keyboarding achievement testing were used for this study. A
pre-test-post-test quasi-experimental design was adopted. The experiment group underwent adap-
tivelearning while the control group took on programming learning. Resultsfound that the adaptive
learning system of learning Chinese keyboarding skills should adopt atwo-parameter logistic model
of the item response theory. Also, the performance of Chinese keyboarding adaptive learning is
better than programming learning. Furthermore, high computer attitude group learnt better than low
and femal es proved better than malesin learning.

INTRODUCTION

It is has been widely recommended that improving
the process and efficiency of instruction can increase
learning performance|[1]. The educational programme
must focus more intensely on how to teach the neces-
sary skillsmoreeffectively [2]. Itispossiblethat |earn-
ing performance can be significantly improved when
instructioniswell adapted to theindividual differences
of learners [3]. Indeed, Atkinson indicated that
powerful instructional strategies must necessarily be
adaptive[4]. Anadaptivelearning strategy would seek
to reference the learner’s innate intelligence and the
latest performances, with systematic adjustment of
learning resources, thereby facilitating interaction
between learners and the task of learning.

It is widely recognised today that computers are
useful in the overall educational enterprise [5]. The
computer is an effective instructional instrument that
enables students to participate more frequently and
actively in programmed learning activities.

For the purpose of providing afoundation for the
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effective used and acceptance of computers, research
on computer software development and implementa-
tion should be ensured [6]. Computer-assisted learning,
with the characteristics of feedback and interaction, pos-
sessesthepotential for adapting instruction to individual
differences that exist among learners and, as such, is
the best instrument to realise adaptive learning.

Keyboarding Skills

Keyboarding isthe primary method of entering words,
numbers and symbolsinto acomputer [7]. Thelearn-
ing of keyboarding isthe personal responsibility of each
student; thislearning processwould makeit easier for
studentsto usethe computer [8]. Thisiswhy keyboard-
ing should not be viewed as a subject but rather as a
skill that is useful for learning other subjects and is
used acrossthe curriculum [9]. Spavold addressed the
importance of learning keyboarding skills[10].

In parale withthis, Chinese keyboarding skillshave
gradually become one of the most important funda-
mental computer skills and have become necessary
to belearned. Chinese keyboarding skillsinclude key-
board operation and Chinese word decoding; the pace
of learning thisskill reliesontheindividual differences
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that exist among learners. As such, it is suitable for
adaptive computerised learning and will facilitatelearn-
ing by adjusting resourcesto the learning differences
among individuals.

Severd researchers haveinvestigated theinfluenc-
ing factors on the performance of learning English
keyboarding skills. But no research has investigated
how to improve the performance of learning Chinese
keyboarding skills. Chinese keyboarding skillsarethe
same as English, but Chinese keyboarding requires
taking apart the Chinese word into several character
patterns according to the decoding rule. The Chang-
jei method of Chinese keyboardingisamethodthatis
the most popul ar, fashionable and most widespread in
Taiwan.

This study explores the performance of learning
Chinese keyboarding skillsusing the adaptivelearning
system for the Chang-jei method and to investigate
the influence of the learning strategy and computer
attitude on the performance of learning Chinese
keyboarding skills of businessvocational high school
students in Taiwan and investigates the influence of
the learning system, the student’s computer attitudes
and gender on the performance of learning Chinese
keyboarding skills.

ADAPTIVELEARNING

Guptill investigated that through the curriculum with
the proper toolsto monitor student performance, edu-
cators have had the opportunity to target individual
needs and monitor students' progress [11]. An adap-
tivelearning strategy can use one or more procedures
to monitor and modify learning activitiesto adjust for
thevariancein the aptitudes of learner [12]. Atkinson
describes adaptive learning as a process in which the
sequence of the learning presentation and activities
vary as a function of the learner’s performance
history [13].

Themost direct manifestation of cognitive aptitude
differences are the variationsin the learning-rate. In-
structional designersusually build programsthat adapt
to learning-rate differences through individualised
pacing with repetition [14]. A computer-based adap-
tivelearning system employsonline, iterativeagorithms
to access an extensive database and adjust the learn-
ing environment to the unique learning characteristics
and individual differences of each learner [15].

Shorter, adaptive learning systems can adapt to
each student’s performance and help students avoid
the frustrations of boredom caused by too difficult or
easy materials. Theaim of adaptivelearningisto sup-
port the learner’s learning process by individualising
the learning event [16].

Computerised Adaptive Testing

The adaptive learning system isacombined use of an
adaptive algorithm to select itemsand latent trait theory
to estimate personal ability [17]. The main kernel is
based on the principle of Computerised Adaptive Test-
ing (CAT). CAT isatechnologically advanced method
of assessment in which the computer selects and
presents test items to examinees according to the
estimated level of the examinee's ability. If the indi-
vidual’sanswer isright, the next item should be more
difficult; if it iswrong, the next item should be easier
[18]. Vispoel recommend that CAT wasmorereliable
and less administrative time was spent when feed-
back was provided [19].

Item Response Theory (IRT) plays an important
role in CAT when estimating the examinee’s ability
level and selecting items. IRT is a statistical theory
consisting of a family of models that express the
probability of observing a particular response to an
item asafunction of certain characteristicsof theitem
and of the ability level of the examinee. It is said that
the examinee’'s performance on a test can be
predicted and a successful item response model
provides ameans of estimating scores for examinees
on the traits.

IRT consists of afamily of models, with the most
frequently used being one, two and three parameter
logistic models. The three-parameter model contains
item parameters of difficulty, discrimination and guess-
ing. The two-parameter model sets the guessing
parameter to O, while the one-parameter model has
the guessing parameter at 0 and the discrimination
parameter to 1.

Hulin, Drasgow and Pearsons found that if the
guessing parameter was near 0, then it was suitable
for the two-parameter logistic model [20]. Because
there are so many guessing situations for Chinese
word decoding, itsguessing parameter isnear Oandis
suitable for the two-parameter logistic model. The
probability that an examinee with ability level g
answer item i correctly is given as Eq.1 for the two-
parameter logistic model, where a, b denoted as
discrimination and difficulty parameter, D=1.7 is a
scaling factor.

Dai(6-bi) 1

_ €
R(6)= 1+ ™ Dai(6-bi) (Eq.1)

Paie-bi) - 1+

For the main procedure of the Chinese keyboard-
ing adaptive learning system, there are five basic
componentsfor carrying out the procedure of compu-
terised adaptive practising. The procedure is shown
inFigurel.
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Figure 1: Procedure of computerised adaptive
practising.

There are five basic components for carrying out
the CAT procedure. These are:

« Deciding on the starting point. Hulin, Drasgow
and Parsons suggested that: in arelatively homo-
geneous examinee population (eg high school
seniors) itisreasonableto administer aninitial item
of moderate difficulty [20].

e Constructing the item pools. Item pools are files
of various suitable test items that are coded by
subject area, instructional level, instructional
objective measured and various pertinent item
characteristics [21]. The construction of the item
pool in this study was based on item parameter
estimates obtained from actual Chinese keyboard-
ing testing administered to large samples of 530
examinees.

e Selecting items from the item pool. Lord used
the maximum information item select method in
conjunction with the maximum likelihood in ability
estimating [22]. The maximum item selection
strategy selects the item by calculating the value
of theiteminformation (see Eq.2) for eachitemin
the item bank. It then picks those items that have
the largest value of information.

1i(9) a’

= (e(l.7ai(9—bi))(1+ e(—1.7ali (G-bi))z (qu)

« Estimating the examinee's ability. Two methods
for the estimating ability have been used frequently
in computer adaptivetesting: maximum likelihood
estimation and Bayesian estimation. The maximum
likelihood ability estimation was accomplished by

Newton-Raphson iterations and consisted of a
numerical method for determining the maximum
of anon-linear equation.

» Reaching the stopping rule. When the estimated
ability or an expected stopping criterionisreached,
the practiceisterminated. Two stopping ruleswere
used in thisstudy: to stop when no itemsremained
in the pool or to stop when the standard error (see
Eqg. 3) associated with the current 0 estimate
dropped below the value of 0.3.

1
J1(6)

GENDER DIFFERENCES

£ (0) = (Eq.3)

Some literature discussed sex-related differences in
response to computers and revealed that males and
females are exposed to computers differently [23]. A
meta-analysis of studies of gender differences in
computer-related attitudes found that the largest
differences were generally found for high school
students [24].

While the explanation for gender differences on
computing has varied among researchers, there is
general agreement that if such differences persist,
they will produceinequditiesin educational attainment
and occupational achievement between men and
women [25].

Sutton reported that femalesare morelikely to take
a utilitarian approach to a computer [26]. The result
of Hall's study on keyboarding in a self-contained
fourth-fifth grade classroom showed that the mean
speed score for the girls was 21.17 gross words per
minute, and the mean score for the boys was 18.5
gross words per minute [27]. So, gender is one of
factors that have been associated with the perform-
ance of learning Chinese keyboarding skills.

COMPUTERATTITUDE

Contemporary research indicates that computer use
can lead to positive attitudes towards both computer
use and schooling [28]. Meunier indicated that learn-
ing achievement at the computer was strongly related
to personality differences[29].

Mitra and Steffensmeier demonstrated that much
of the evidence suggested the claim that computer
attitudes are actually predictors of individual learning
differences[30]. Loyd and Munger indicated that both
mal e and femal e students with more positive attitudes
towards computers and cal culators performed better
than those students who had more negative attitudes
[31].
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METHOD

According to the principlesof CAT and IRT, this study
adopted the two-parameter logistic model, developed
an item parameter examination program and used the
ASCAL program to estimate the difficulty and
discrimination parameter of frequently used Chinese
words. This study aggregated all the item parameters
and constructed an item pool of frequently used Chi-
nese words for the Chang-jei Chinese keyboarding
method.

Once this was done, adaptive computer-assisted
learning software was developed along with experi-
mental instruction materials. The main part of
adaptive computer-assisted learning software is the
Chinese keyboarding adaptive learning system based
on the principle of CAT and IRT.

The study sample consisted of 180 students (137
female and 43 male) of the Supplementary Senior
Commercia School affiliated to the Nationa Taichung
Institute of Technology who were learning Chinese
keyboarding skills. Those students were aged from
15-18 yearsold.

Instruments used in this study included a Personal
Information Form, a Chinese keyboarding attitude
scale, a Computer Attitudes Scale and the Chinese
keyboarding achievement testing software.

Computer AttitudesScale

The Computer Attitudes Scale was developed for
assessing business vocational high school student’s
computer attitudes. Four dimensionsof attitudeswere
represented in terms of ;

e Computer anxiety;

e Computer liking;

e Computer usefulness,

e Computer confidence[32].

This instrument consisted of 20 items and used a
four-point Likert-style response format. This made a
higher score indicative of higher levels of computer
confidence, computer liking, computer usefulnessand
lower levels of computer anxiety. See Table 1 for the
results.

Table 1: Results for the Computer Attitudes Scale.

Dimension Cronbach | Loading
a factor
Computer anxiety 0.91 45.6%
Computer liking 0.85 10.1%
Computer usefulness 0.81 5.5%
Computer confidence 0.84 5.0%
Total scale 0.95

ChineseK eyboarding Attitude Scale

The Chinese keyboarding attitude scale was devel-
oped to assess the student’s Chinese keyboarding
attitudes at the business vocational school. Five dimen-
sions of attitudes were represented in terms of:

Chinese keyboarding anxiety;
Chinesekeyboarding liking;

Chinese keyboarding usefulness;

Necessity of Chinese keyboarding curriculum;
Chinese keyboarding confidence.

This instrument consisted of 20 items and used a
four-point Likert-style response format. This made a
high scoreindicative of higher levels of Chinese key-
boarding confidence, necessity of Chinese keyboard-
ing curriculum, Chinese keyboarding usefulness, Chi-
nese keyboarding liking and lower levels of Chinese
keyboarding anxiety. Results are shown in Table 2.

Table 2: Results for the dimensions of Chinese key-
boarding attitude.

Dimension Cronbach | Loading
a factor

Chinese keyboarding 0.84 42.0%
anxiety
Chinese keyboarding 0.82 10.5%
confidence
Necessity of Chinese 0.80 6.5%
keyboarding
curriculum
Chinese keyboarding 0.87 5.7%
usefulness
Chinese keyboarding 0.95 5.1%
liking

Analysis

A Chinese keyboarding testing software was used to
assess student’s performance of learning Chinese
keyboarding skills; it was devel oped and widely used
in Taiwan by the Chinese Computer Technical Foun-
dation Association for Chinese studentsin Taiwan [33].
In testing, each student should test twice and on each
sub-test spend ten minutes. After testing, the
computer can sum up the total amount of time of
Chinese keyboarding and score it automatically. The
internal consistency of this testing software and all
testing documents expressed by the K-R 20 coeffi-
cients ranged from 0.60 to 0.95.

The experimental design of this study was of the
pre-test-post-test quasi-experimental design. During
the experimental period, the class was regarded as
the unit and randomly grouped. The experimental group
adopted adaptivelearning whilethe control group took
on programming learning.
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Initially, apre-test was administered that consisted
of aPersonal Information Form, a Chinese keyboard-
ing attitude scale, a Computer Attitudes Scale and
Chinese keyboarding testing softwareto collect infor-
mation about gender, Chinese keyboarding attitudes,
computer attitudes, and to determine the entry level
of learning Chinese keyboarding skills.

After one semester’s learning Chinese keyboard-
ing skillswith Chinese keyboarding CAL softwareand
teacher instruction, the Chinese keyboarding attitude
scale and the keyboarding achievement testing post-
test were administered. The Chinese keyboarding
achievement scores for speed were expressed as
words per minute with speed and accuracy automati-
cally computed by the Chinese keyboarding testing
software.

The data were analysed using an SPSS statistical
package. The student t-test analyses were applied to
test the difference of the performance of learning
Chinese keyboarding skills between different genders.
MANCOVA was applied to test the difference of the
performance of learning Chinese keyboarding skill
between different computer attitude and different
learning system. Analysis of covariance can improve
the precision of aresearch design by employing apre-
existing variablethat is correl ated with the dependent
variable [34]. Covariance analysis should match the
same assumptions of variance analysis, such as
normality, independence of observations, homogene-
ity of variants, and match the assumption of homoge-
neity of within-classregression coefficient analysis of
covariance.

RESULTS

Table 3 shows the results of multivariate covariance
analysis for different learning strategy towards the

Table 3: Multivariate covariance analysisfor different
learning strategies in the performance of learning
Chinese keyboarding skill /attitude.

Source of Df SSCP Wilk’s| Univariate F
variance A B N A B
Constant 1

[2038.71 36.36[1

Maineffect| 1 |[asa6 o5l 0-85%| 30.24*| 5.96%

(624413 122964  41+| 30.87*| 32.81*

C iat 3
ovanaes Hi2296  1071H

[11797.72 243.72[]

Within - 1175|05037) 19041
Total 180
*p<0.05

A: The performance of learning Chinese keyboarding skill.
B: Chinese keyboarding attitude.

performance of Chinese keyboarding skill learning and
Chinese keyboarding attitude. The learning strategy
did significantly affect the performance of learning
Chinese keyboarding skills and Chinese keyboarding
attitude (Wilks'A = 0.85, p < 0.05). Analysis of
univariate covariance indicates that there was a sig-
nificant difference in the performance of learning
Chinese keyboarding skills and Chinese keyboarding
attitude between different learning strategies (F =
30.24, p < 0.05; F=5.96, p < 0.05).

A post hoc comparison of different learning strat-
egies towards the performance of learning Chinese
keyboarding skills shows that the adaptive learning
group (N=89, mean=25.42) was higher than the pro-
gramming learning group (N=91, mean=18.34). For
the different learning strategy towards the Chinese
keyboarding attitude, the adaptive learning group
(N=89, mean=2.44) was also higher than the program-
ming learning group (N=91, mean=2. 21).

Table 4 displays the results of multivariate
covariance analysis for different computer attitudes
towards the performance of learning Chinese key-
boarding skillsand Chinese keyboarding attitude. The
computer attitude did significantly affect performance
in learning Chinese keyboarding skills and Chinese
keyboarding attitude (Wilks A =0.92, p< 0.05). Then,
by the analysis of univariate covariance, it was shown
that there was asignificant differencein the perform-
ance of learning Chinese keyboarding skills and Chi-
nese keyboarding attitude between different compu-
ter attitudes (F = 5.26, p < 0.05; F = 7.68, p < 0.05).

A post hoc comparison for different computer atti-
tudes towards the performance of learning Chinese
keyboarding skill has shown that the high computer

Table4: Multivariate covariance analysisfor different
computer attitudes in the performance of learning
Chinese keyboarding skill/attitude.

Source of Df SSCP Wilk's |Univariate F
Variance A B A A B
Constant 1
: [(8134.02 169.47(]
Maneffect| 1 \Dieg 47 12.30 [| 0.92%(5.26%|7.68*
i 41 .21 20.740
Covariates
3 |Ho7a o095 [ 068|7.20%5.72*
74 5.42
within | 97 [ 2% 5.420
H 5.42 2.18H
Total 102
*p<0.05

A: The performance of learning Chinese keyboarding skill.
B: Chinese keyboarding attitude.
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attitude group (N=54, mean=24.83) was higher than
thelow computer attitude group (N=48, mean=18.89).
For different computer attitudes towards the Chinese
keyboarding attitude, it was shown that the high
computer attitude group (N=54, mean=2.30) was
higher than the low computer attitude group (N=48,
mean=2.02).

Table 5 showsthat the student’sgender did signifi-
cantly affect the performance of learning Chinese
keyboarding skills (t value = -2.52*). It a'so shown
that the females (M=22.93) displayed better perform-
ance than males (M=18.40).

Table 5: Student t-test analysis of the performance of
learning Chinese keyboarding skill between genders.

Attitudes
t
Variable Groups | Samples|Means| SD values
Male 43 18.40 | 8.78 .
Gender I Female| 137 |22.93]10.73] 22
* p<0.05

DISCUSSION AND CONCLUSIONS

According to the results of literature review, panel
discussion, experimental instruction and opinions of
questionnaires, the main findings of this study are
described briefly below.

Firstly, the system of Chinese keyboarding adap-
tivelearning should adopt two-parameter logistic model
of theitem response theory. Thiswould be consistent
with Hulin, Drasgow and Pearson’sfinding that if the
guessing parameter isnear 0, then it would be suitable
for atwo-parameter logistic model [14]. Asthere are
S0 many guessing situations for Chinese word decod-
ing, itsguessing parameter isnear 0 and it should adopt
two-parameter logistic model.

Secondly, the adaptivelearning group proved to be
better than the programming learning group in their
performance of learning Chinese keyboarding skills.
This result parallels Tennyson’'s findings in that
computer assisted learning is augmented when utilis-
ing the adaptive strategy [35]. Other research discov-
ered that adaptive computer practice can contribute
to reaching master level and there will be a better
attitude to study [36]. Dreher recommended that
teachers adapt instruction to match students’ learning
styles to improve student motivation and allow
studentsto reach their full potential [37]. Houtveen et
al found that the pupil achieves more with ateacher
who exhibits significantly high adaptiveinstructional
behaviours[38].

Those studentswith high computer attitudes showed
significantly better performance in learning Chinese

keyboarding skillsand Chinese keyboarding attitude.
Thisresult, aswith theresearch of Rozell and Gardner,
indicates that computer attitude was related to
computer efficacy and task-specific performance
expectations[39]. Russell also revealed theinfluence
on learning performance of computer attitude [40].
Shermis and Lombard also found that computer atti-
tude played a predictive role on performance [41].
Females displayed better performance on learning
Chinese keyboarding skills than their male counter-
parts. This reflects Hall’s study, which found that
females typed faster than males at the mean speed of
keyboarding. This is also consistent with Whitley’s
study that people with an aptitude for a task should
expecttodowell at it [42]. Femaleslikeword process-
ing, spreadsheet and typing more than males[43].
From the results described above, this study
deliversthefollowing suggestions:

»  Chinese keyboarding adaptive learning is neces-
sary and can be implemented.

»  Adaptive computer-aided |earning software should
be considered for devel opment for other Chinese
keyboarding methods.

Furthermore, for the purpose of collecting datato
estimate the parameter of difficulty and discrimina-
tion, one could devel op an item parameters examina-
tion program. Thiscould use ASCAL to estimateitem
parameters and aggregate al the item parameters to
created an item bank.

A follow-up study of Chinese keyboarding
adaptive learning should emphasise the method of
qualitativeresearch and comparethelearning perform-
ance among different recognition behaviours. It would
also be of interest to investigate Chinese keyboarding
adaptive learning when applied to learners of differ-
ent ages, study stages and regional differences and
then compare performance.
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The Global Journal of Engineering Education

The UICEE's Global Journal of Engineering Education (GJEE) was launched by the
Director-General of UNESCO, Dr Frederico Mayor at the April meeting of the UNESCO
International Committee on Engineering Education (ICEE), held at UNESCO headquarters
in Paris, France, in 1997.

The GJEE is set to become a benchmark for journals of engineering education. It is edited
by the UICEE Director, Prof. Zenon J. Pudlowski, and has an impressive advisory board,
comprising close to 30 distinguished academics from around the world.

The Journal is a further step in the Centre’s quest to fulfil its commission of human
resources development within engineering through engineering education, in this instance,
by providing both a global forum for debate on, and research and development into, issues
of importance to engineering education, and a vehicle for the global transfer of such
discourse.

In the first four years of the Journal’s existence, 181 papers over 1,322 pages have been
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engineering education, the World Wide Web and the value of international experience, to
name just a few. Other examples include: Vol.3, No.1 was a special issue dedicated to
papers by members of the UNESCO International Committee on Engineering Education on
quality issues in engineering education; Vol.3, No.3 focused on papers given at the 1%
Conference on Life-Long Learning for Engineers, Vol.4, No.2 centred on the German
Network of Engineering Education and was published in the German language; while
Vol.4, No.3 centred on the achievements of the recent 2™ Global Congress on Engineering
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The GJEE is available to members of the UICEE at an individua member rate of $A100
p.a., or to libraries at a rate of $A200 p.a. (nominally two issues per year, athough each
volume has included an extra, complementary issue). For further details, contact the UICEE
at: UICEE, Faculty of Engineering Monash University, Clayton, Victoria 3800, Australia.
Tel: +61 3 990-54977 Fax: +61 3 990-51547, or visit the UICEE Website at:
http://www.eng.monash.edu.au/uicee




