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Abstract

The purpose of this study was to develop and validate a new learning environments instrument designed to aid investigators and practi-
tioners in measuring and researching the pupils’ behaviour intention to use e-book technology. The use of e-book technology in schools
is now ubiquitous, but the effectiveness on the learning environment has mixed results. This study intends to investigate factors affecting
pupils’ behavioural intentions to use the e-book technology. Integrating Child Computer Interaction (CCI) factors such as usability and
interface with the Technology Acceptance Model (TAM) factors such as Perceived Enjoyment (PE), Perceived Ease of Use (PEOU),
Perceived Usefulness (PU) and Behaviour Intention (BI). Using e-book technology acceptance survey was developed, field-tested with
40 pupils from school aged 10-17 years and then validated. The proposed questionnaire has 33 items allocated to six scales: (1) Usabil-
ity; (2) interface; (3) Perceived Enjoyment; (4) Perceived Ease of Use; (5) Perceived Usefulness and (6) Behaviour Intention. The pro-
posed questionnaire was administered to pupils in the schools. Six experts in the field of computer science, information system and tech-
nology to justify it, especially in relation to the elements of each concept, assessed content validity or face validity of the questionnaire.
Then alpha reliability, convergent validity and discernment validity have been calculated in this study. The questionnaire of e-book
technology acceptance has strong evaluative and discriminative properties and can be used with confidence to measure the e-book ac-
ceptance for pupils.
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1. Introduction

In recent years, the booming and rapid development of e-books
has had a huge influence on both the information and education
industries. Educational technology supported tools have one
common objective, which is to motivate children to learn and to
increase their confidence (1, 2). An electronic book (e-book) is an
educational technology supported tool. As early as 1992, (3) pro-
posed the phrase “electronic book™ (also called e-book or eBook
for short), which is widely referred to as a medium using electron-
ic channels to store and transport a variety of information and
multimedia information-transporting technologies that integrate
text, sound, images, videos and animation. Like many other tech-
nologies, e-book as a technology-based product has number of
advantages. These include easy functionality, anytime, anywhere
use, large storage capacity, multimedia capability, WI-FI usability
and so on (4). Moreover, due to multiple features, e-books are
spreading fast and having impact on various agencies. Writers,
libraries, users, book trade, are some of the agencies that are expe-
riencing and observing the impact of e-books (4).

In addition, the e-book is characterized by software and hardware
including software with texts, pictures and other information,
while hardware, known as s reader, is a special computer style
device or program that displays the digital book on a screen (5-8).
In recent years, many researchers have conducted studies on the
use of e-books for teaching and they have discovered that e-books
could enhance the users’ learning outcomes (9-17). In addition, a
study by (10) has shown that after using e-books for study, stu-
dents gained a better comprehension of science concepts and de-

veloped more proficient scientific technology application abilities.
Meanwhile, students’ problem-solving abilities in subject-based
learning are cultivated and their self-efficiency and confidence in
learning are enhanced.

From the teaching and learning with e-books perceptive, the suc-
cess of e-books had spread worldwide. In the future, students may
no longer need to carry heavy schoolbags. Instead, they can carry
an e-book reader for their studies, which are convenient both to
carry and for making notes (18). A revolution in studies may occur.
(19) pointed out that the digital technologies incorporated into e-
books are excellent multimedia tools that could promote the stud-
ies of learners. In recent years, due to the development of reading
devices, e-books have become mainstream applications in both
classroom learning and outdoor learning. Moreover, they are use-
ful tools for teaching and learning. If good use is made of their
advantages, e-books can help with the development of more diver-
sified teaching and richer learning. Consequently, for this study, e-
book technology is the key technology of ICT to measure the ac-
ceptance of technology in schools.

Furthermore, several studies have reported the use of e-book tech-
nology. (20) hypothesised that students used the e-books as they
found them to be novel and new medium, and hence they tend to
read them more when they can access the e-books. E-book tech-
nology is more popular among the young readers (21-23), students
studying economics or literature (24), undergraduate nursing stu-
dents (25, 26), students studying humanities (27), other graduate
students (28-31). Moreover, e-book technology is very popular
among the public or specialised libraries and academicians (32,
33). Hence, this technology has been routinely applied for teach-
ing and for learning in academic organisations. Several ambiguous
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and contradictory results have been published regarding the chil-
dren’s learning and comprehension by reading on computer
screens when compared to traditional reading printed material.
Hence, proper attention should be given to the effect of e-books on
children of differing age-groups, especially in the schools

One widely accepted measure of quality is pupil’s acceptance of
technology in school. However, most pupil’s acceptance of e-book
technology surveys are of simple design and have rarely validated
and evaluated. Questionnaire reliability and validity becomes
increasingly important as survey results are more frequently used
as measurement data in assessing quality imporovement
interventions (34). If any attempt is to be made to use survey data
in selecting improvement studies, it is further necessary to have
reliable and valid measures of specific aspects of pupil judgement
of quality . A global measure will be inadequate, since
improvement interventions are targeted at specific processes.

The present study primarily utilized and validated the
questionnaire to investigate pupils’ behaviour intention to use the
e-book technology in schools. Additionally, the study draws on
past evaluations of educational innovations (35-37) from the field
of computer-based learning environments. Especially those
research studies on e-book technology learning environments,
which have illustrated the effectiveness of the use of e-book
technology in learning and its relationship with selected learner
outcomes (13, 38-41).

Behavioural intention is the degree to which a person has
formulated conscious plans to perform or not perform some
specified future (42). Behavioural intention measures provide an
effective means for investigating the impact of the use of
technology in teaching at the schools. Several scholars have been
used successfully Technology Acceptance Model (TAM) by Davis
(42) to predict the BI towards the use of IT (40, 41, 43-49).

(50) stated, “Learning quality should increase as learners engage
in more interactive systems and the positive consequence of the
interactive system is referred to as the interactivity effect”. Based
on the previous studies, the pupils would not accept technology
without interaction with a computer. Pupils’ interaction with a
computer strengthens the acceptance of e-book technology. Few
studies have been conducted on integrating CCI dimension with
TAM. Most of the studies affirming the advantages of interactive
technology were conducted in higher educational learning envi-
ronments. However, little is known about how pupils react to in-
teractive technology programs.

Evaluating the quality of learning environments has a long tradi-
tion in educational technology and many qualitative and quantita-
tive methods such as interview, focus groups and questionnaires
have been developed. Most of these instruments were developed
to fit existing theories about factors that predict achievement and
to investigate which factors in the learning environment predict
behavioural intention (51-55). Despite of pupils’ development is
considered in both strands of research, insights from research on
the development of professional expertise have not yet been sys-
tematically implemented in instruments used for evaluating the
quality of learning environments.

E-book research articles analysis reveals that survey is the most
popular research method. Nevertheless, there is variation in the
adoption of survey method for e-book research. (56) adopted the
simplest form of survey. They conducted an opinion survey to
know the influence of recommendation sources on the intention to
use e-books. (57) carried out survey research using the question-
naire tool and adopted purposive sampling method. Since they
wanted to examine factors influencing preferences for e-books,
they chose only those students who have used e-books.

2. Technology Acceptance

Research done in the area of technology acceptance generally has
lacked the integrated view needed to understand school-specific
domains. The latest work proposed by (41) integrates Child Com-
puter Interaction (CCI) factors (Usability and Interface) into re-
vised Technology Acceptance Model (TAM) by (58). The study

proposed by these authors was a shift from a fragmented view of
technology acceptance to a unified view that integrated the major
theories and models in the area. Figure 1 shows the proposed the
e-book technology acceptance model. To measure user acceptance
of e-book technology, the measures for Behaviour Intention (BI)
to use and Perceived Ease of Use (PEOU) were taken from an
updated TAM (42) model and TAM2 (Venkatesh and Davis
2000). Perceived Enjoyment (PE) was measured using four se-
mantic differential scales which were taken from past enjoyment
research (59, 60).

Child Computer
Interaction (CCI)

Technology Acceptance
Model (TAM)

Perceived
Enjoyment
(PE)

Perceived
Ease of Use
(PEQU)

Behaviour

Intention
(81)

Perceived
Usefulness
(pu)

Fig 1: The E-book Technology Acceptance Model (41).

3. Research Objective

The main objective of this work is to develop and validate a new
learning environment questionnaire for e-book technology in the
context of schools in Malaysia utilizing the new instrument in
investigating associations between the CCI factors and TAM fac-
tors.

4. Designing and the

Questionnaire

Developing

4.1. Questionnaire Specifications

In recent years, several studies have used questionnaires as a data
collection method. This section shows the conceptual and opera-
tional definitions of the variables of this study and the instruments
used. The authors proposed framework that includes constructs
from revised Technology Acceptance Model (TAM) of (58) and
Child Computer Interaction (CCI). The revised TAM constructs,
namely, Perceived Usefulness (PU), Perceived Ease of Use
(PEOU), Perceived Enjoyment (PE) and Behaviour Intention (BI)
while CCI constructs are usability and interface.

The dominant paradigm in this area of research is rooted in Davis'
technology acceptance model (TAM) (42, 61), which posits that
user acceptance can be explained by two beliefs: PU and PEOU.
PU is defined as "the degree to which a person believes that using
a particular system would enhance his or her job performance"
(42). PEOU is defined as "the degree to which a person believes
that using a particular system would be free of effort" (42). An
important extension to the model is a third belief called PE (62).
This concept is defined as "the extent to which the activity of us-
ing the computer is perceived to be enjoyable in its own right,
apart from any performance consequences that may be anticipat-
ed" (62).

With technologies, being associated with education and learning,
different theoretic models have been deployed to better compre-
hend the significance of these technologies in learning and their
acceptance (63-67). The Behavioural Intention (BI) construct is an
indicator to actual usage prediction, which has been successful so
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far (47, 68). According to Warshaw and Davis (69), Bl is the ex-
tent to which an individual has framed mindful plans to accom-
plish or not accomplish certain behaviour in the future.

In contrast, according to (70), CCl is that portion of Human Com-
puter Interaction (HCI) in which the individuals are children. CCl
is a domain of scientific analysis which pertains to the phenomena
bordering the interaction between children and computational and
communication technologies. Additionally, CCI draws the majori-
ty of its inspiration from HCI (71). CCI blends inputs and out-
looks from several scientific domains, apprising and supporting an
area of study and industrial practice, which pertains to the design
of interactive systems for children. In addition, (72) defined CClI
as the study of the conducts, activities, aptitudes and concerns of
children as they intermingle with computer technologies, frequent-
ly with the intermediation of others (mostly adults) in circum-
stances which they somewhat (and not fully) control and manage.
To summarize, elements that are crucial in comprehending the
intricate user-computer interactions comprise interface design and
usability (73). Therefore, in this study, usability and interface
factors are considered as CCI dimension.

(74) offers a good take-off point for the understanding of usability,
many different ways have been used in applying the term itself,
which makes usability a concept that is difficult to define. The
explanation of (75) states that “usability refers to both a set of
independent quality attributes, such as user performance, learna-
bility and satisfaction, or all at once, making it quite tough to ac-
curately gauge usability.” When there is no consistent terminology,
it is hard to look into the idea of usability. While the term “human
computer interface” is also known as ‘‘user interface’’, consider-
ing the focus is on the end user, i.e. the pupil. It can also be termed
as “the interface” in simple words (76). Human computer interface
is where the user gets in contact with the computer (76). Accord-
ing to (77), human computer interface is the point of contact be-
tween the application and the end user. From the educational con-
text, it allows the learner to communicate with the computer and
vice versa.

4.2. Items Generation Stage

The responses of pupils of substances are used in forming the
measures. The items can be formulated as assessment questions.
Items were carefully selected so that to cover all parameters in-
cluded in the theoretical framework. The items in the question-
naire were presented in groups relating to each parameter. The
revised TAM of (58) is used because of its tested validity and
reliability in measuring and predicting technology acceptance and
use. Table 1 lists the measurement items and their related con-
structs. The survey instrument extends the revised TAM con-
structs, namely, PU, PEOU, PE and BI to include CCI factors,
namely, usability and interface. There are three parts to the ques-
tionnaire. The first part of the survey instrument used in this study
contains four closed-ended demographic questions. Pupils are
asked to provide information about their gender, age, school name
and level of education (grade). The second part contains questions
of PEOU, PU, PE and BI. Moreover, there are questions related to
CCl, which are usability and interface.

Items to measure PU, PEOU and Bl were generated based on the
procedures suggested by (42, 78-80) while the items to measure
PE were generated based on the procedure suggested by (79, 81,
82). The third part of the questionnaire contains questions on CCI.
It contains two sections: usability and interface. Items to measure
the usability were generated based on the (83) study while the
items to measure the interface were generated based on (84) study.
After the instrument validation process by experts, all the items
are then modified for the context of e-book technology.

The (85) scaling method was found to be adequate for measuring
the questionnaire items of this study. There is evidence that the
reliability of the entire scale can be increased when each respond-
ent could express his or her agreement or disagreement with every
item using a five-point scale (86, 87). In addition, (88) recom-
mended that if researchers want to use agree—disagree, they should

offer five answer categories rather than seven or eleven because
the latter results in data of lower quality. Therefore, this study uses
5-point Likert scales answers for school children (1=Strongly
Disagree; 2=Disagree; 3= Neutral; 4= Agree and 5=Strongly
Agree) for the second and the third part. Several items are used as
instruments throughout the data collection of this study. The
overall outline of the questionnaire can be represented as shown in
Figure 2.

Table 1: The Measurement Items and their Related Constructs

Construct Items References Reliability
Perceived Usefulness
(PU) 5 (42,79) 0.97
Perceived Ease of
Use (PEOU) 5 (42,78, 79) 0.92
Perceived Enjoyment (79, 81, 82,
(PE) 3 89) 0.977
I(3§Ir;aw0ur Intention 3 (42, 78-80) 0.960
Usability 8 (83, 90, 91) 0.96
Interface 9 (84, 90) 0.94

[Quesﬁonna.{renumbar Construct/Question ResponseType ]

I Demographics H Demographic Data H Closed-ended |

I Questions 1 - 5 +=ﬂ Perceived Usefulness H
I Questions 1 -5 +=4 Perceived Ease of H
| Questions 1 - 3 +=DI Perceived Enjoyment H
I Questions 1 -3 +=>| Behaviour Intention H
I Questions 1 - § H E-book Usability H
I Questions 1 — 9 H E-book Interface H

Fig 2: Outline/Content of the Questionnaire

Likert Scale 1- 5 |

Likert Scale 1 -3 |

Likert Scale 1-3

Likert Scale1-3

Likert Scale 1 - 5 |

Likert Scale 1 -3

5. Respondents’ Profile

Based on (92) recommendation, in this study, the researcher se-
lects 40 pupils (use e-book technology) randomly from age 10
years to 17 years old from Garden International School (GIS),
Kuala Lumpur-Malaysia. Garden International School (GIS) is a
large private and co-educational, British International School in
Malaysia. Table 2 presents the characteristics of pupils for the
study purpose. A number of males participated the questionnaire
are 21 males and number of females have participated the ques-
tionnaire are 19 females.

Table 2: Characteristics of the Pupils

Gender
Male Female il
N % N % N %
School children 21 52.5 19 475 40 100

6. Validity and Reliability of Questionnaire

6.1. Content and Face Validity

Based on the theoretical constructs, a draft of the questionnaire
was prepared. Depending on the observations of a pilot study that
was carried out to determine the consistency and the authenticity
of the questionnaire features, 33 items were selected. In order to
determine content and face validity, the questionnaire features
were then validated and modified by the professional panel, which
consisted of six experts belonging to the field of, information sys-
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tem , computer science and the education technology from the
Universiti Teknologi Malaysia. In order to equalize the experts’
conceptions of content validity indices (relevancy, clarity and
comprehensiveness of the questionnaire), the definition of these
indices were explained to them (93, 94). The ability of designed
questions to reflect the content was defined as relevancy. The
questions lucidity concerning their wording and concept was con-
sidered as clarity. Finally, the questionnaire’s ability to include all
content domains was defined as comprehensiveness (95, 96).

Upon the panel’s agreement, the initial questions were mailed to
them and each expert was asked to write his or her additional
comments about the items. Moreover, we asked them to share
their opinions on the extracted indices and to suggest some ques-
tions, which they believed, were appropriate for e-book technolo-

gy identification. After collecting the experts’ opinions, the initial
expert panel modified some of the questions based on the feed-
backs (94, 95). Finally, the items in need of revision were re-
worded in order to be grammatically and colloquially acceptable
and easily comprehended. (see Table 3). In the next step, the ques-
tions were assessed by the cooperation of 40 the pupils, who par-
ticipated in the study (see Table 2). Moreover, pupils were di-
rected to inquire and ask the researchers about any doubts or con-
cerns regarding the questionnaire features. This was done to min-
imise the problem of the survey respondents answering the ques-
tionnaire when they have not fully understood it. Furthermore,
these stages, the face validity of the questionnaire was also evalu-
ated (97).

Table 3: Measurements of each construct

Construct Source Questions Original Items Refined Items
Perceived Usefulness (PU) 1 Using the system improves my per- | Using the e-book technology enables me to
The degree to which a per- formance in my job. achieve the learning more quickly.
son believes that using a 2 Using the system in my job increases | Using the e-book technology improves my
particular  system would | (42, 79) my productivity. learning performance.
enhance his or her job per- 3 Using the system enhances my effec- | Using the e-book technology increases my
formance. tiveness in my job. grade in my learning.
4 | find the system to be useful in my | Using the e-book technology helps me in my
job. learning.
5 Using the system improves my per- | Overall, | find the e-book technology useful in
formance in my job. my learning.
Perceived Ease of Use 1 Learning to operate system would be | Learning to use the e-book technology is ease
(PEOU) easy for me. for me.
The degree to which a per- | (42, 78, 2 | find it easy to get the system to do | E-book certainly provides me with some ease
son believes that using a | 79) what | want it to do. way to find what | want.
particular system would be 3 My interaction with the system is | My interaction with the e-book technology is
free of effort clear and understandable. ease for me to understand.
4 It is not easy for me to become skill- | It is ease for me to become skillful at using the
ful in using system e-book technology.
5 | find the system to be easy to use. Overall, | find the e-book technology ease to
use.
Perceived Enjoyment (PE) 1 I find using e-book technology to be | Using the e-book technology is enjoyable.
The degree to which the activi- enjoyable.
ty of using a specific system is
perceived to enjoyable in its 2 The actual process of using the e- | Using the e-book technology is pleasant.
own right. (82) book  technology is  pleasant.
3 I have fun using the e-book technolo- | Using the e-book technology is fun.
gy.
Behaviour Intention (BI) 1 I intend to use the system in the next | | intend to use the e-book technology in the
The degree to which a person <n> months. future.
has formulated conscious plans | (80)
to perform or not perform 2 I predict | would use the system in the | | will use the e-book technology in the future.
some specified future next <n> months.
514ehaviour.
3 | plan to use the system in the next | | have the plan use the e-book technology in the
<n> months. future.
Table 3: Measurements of each construct (continued)
Construct Source Questions QOriginal Items Refined Items
1 This system has all the functions | E-book technology has all the functions and capabilities |
and capabilities | expect it to | expect it to have.
E-book Usabil- have.
ity (EU) 2 The contents in the e-book tech- | The contents in the e-book technology is effective in
The extent to nology is effective in helping | helping me complete the tasks.
which a product me complete the tasks and scenar-
can be used by | (83,90) i0s.
specified users 3 1 was able efficiently to complete | | am able to complete my work efficiently using the e-
to achieve spec- the tasks and scenarios using this | book technology.
ified goals with system.
effectiveness, 4 The information (such as on-line | The information (such as online help, on-screen messag-
efficiency, and help, on-screen messages and | es, and other documentation) provided with the e-book
satisfaction in a other documentation) provided | technology is clear.
specified  con- with this system was clear.
text of use. 5 The system gave error messages | The e-book technology gives error messages that clearly
that clearly told me how to fix | tell me how to fix problems.
problems.
6 | was able to complete the tasks | | am able to complete my work quickly using the e-book
and scenarios quickly using this | technology.
system.
7 | could effectively complete the | | can effectively complete my work using the e-book
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tasks and scenarios using this | technology.
system.
8 The information provided for the | The information provided for the e-book technology is
system was easy to understand. ease to understand.
9 The interface of this e-book is | Removed

pleasant Comment.

appropriate.

1 Reading characters on the screen | Reading characters on the screen is ease.
E-book Interface (El) is ease.
The interface is a part of 2 Organization of information is | Organization of information is well organized.
any interactive computer, clear.
system or application, 3 Sequence of screens is clear. Sequence of screens is clear.
which the human comes 4 Position of messages on screen is | Position of messages on screen is consistent.
with contact perceptual- | (8 consistent.
ly, cognitively and physi- | 4, 5 Error messages is helpful for me. | Error messages is helpful for me.
cally. 90 6 Help messages on the screen is | Help messages on the screen is helpful.

) helpful.
7 The screen layout and design is | The screen layout is clear design.

ous for the e-book.

8 The configuration colour and
background is clear and harmoni-

The e-book’s configuration colour and background is
harmonious.

9 Remembering names and use of | Itis pleasant to follow and use the menu structure.
commands
Constructs Items Cronbach’s o
6.2 Reliability of Questionnaire E:g
Internal consistency reliability gives an estimate of the equiva- E:;
lence of sets of items from the same test (98). It assumes that El9

items measuring the same construct should correlate and the coef-
ficients provide an estimate of the reliability of measurement.
Cronbach’s alpha (99), is one of the widely used methods to esti-
mate internal consistency reliability (100). It is a function of the
average inter-correlations of items and their number in the scale.
The measure gives the degree to which responses are consistent
across the items. (101) posited that a measure of 0.70 or greater is
considered an acceptable reliability level.

The reliability of the items was determined by Cronbach’s alpha.
All internal consistency reliabilities based on Cronbach’s alphas
for measurement items are listed in Table 4. In this study, thirty-
three items were calculated. Most of the items are considered good
as they are higher than 0.70. Since all reliability tests are higher
than 0.70, the items in each set are positively correlated to one
another (102, 103). Therefore, the constructs degree of reliability
is good. Hence, the results show that the questionnaire is a reliable
measurement instrument and can be used in the main study.

Table 4: The Research Variables of Cronbach’s a Coefficient

Constructs Items Cronbach’s a

PU1
PU2
Perceived Usefulness (PU) PU3
PU4
PU5

0.861

PEOU1
PEOU2
PEOU3
PEOU4
PEOUS

Perceived Ease of Use (PEOU) 0.883

PE1
Perceived Enjoyment (PE) PE2
PE3

0.911

BI1
Behaviour Intention (BI) BI2
BI3

0.876

EU1
EU2
EU3
EU4
EU5
EUG6
EU7
EU8

E-book Usability (EU) 0.720

Ell
EI2
EI3
El4

E-book Interface (EI) 0.926

6.3. Convergent Validity

Convergent validity refers to construct indicators that mirror a
shared elevated degree of variation among factors. This parameter
ascertains the degree of correlation among the measures of a simi-
lar idea (104, 105). Convergent validity sorts out construct load-
ings, Average Variance Extracted (AVE) and construct reliabili-
ties. AVE is the amount of the square of standardized factor load-
ings that denotes each item’s degree of disparity. In addition, AVE
computation also yields the average proportion of this disparity
through the measurement of items held by a construct. (106-108)
set the standard value of AVE as 0.50 or greater. During efforts to
probe convergent validity, it is essential to verify if a complete list
of items is meaningfully loaded on a construct. The main loading
and cross loading of items were scrutinized to confirm the reliabil-
ity of the indicators. As proposed by (109), the question items
tagged with a main loading value 0.5 and higher were upheld. The
results show that all items were higher than 0.5 in checking cross
loadings as illustrated in Table 5. In addition, the AVE principal is
described as “the grand mean value of the squared loadings of the
indicators associated with the construct.” The AVE of each con-
struct is displayed in Table 5. A minimum AVE value of 0.5 or
above is indicative of a latent variable with the capacity to de-
scribe in excess of half the disparity of its indicators. As such,
these latent variables are deemed acceptable (109, 110). (106-108)
mentioned that the mutual variance of a construct and its measures
is considered greater than error if the AVE is above 0.50.
Furthermore, Table 5 also displays the value of Construct Reliabil-
ity (CR) for each variable. The minimum value of the composite
reliability is at least 0.70 (104, 111). As exhibited in Table 5, the
degree of reliability for all constructs is satisfactory. CR was har-
nessed to evaluate the regularity of the measurement items utilized
for this research. CR is in line with the premise that “a block is
considered as homogeneous and a measure of internal consisten-
cy” (112). CR is deemed more appropriate for PLS-SEM during
model estimation when compared to Cronbach alpha which focus-
es on indicators in accordance with their reliability (113). Accord-
ingly, based on of outer loadings, AVE and CR are concluded that
there is no issue of the convergent validity of the constructs in the
current study.
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Table 5: Factor Loadings, CR and AVE EU4 0.555379 | 0.783097 | 0.726265 | 0.569961 | 0.393924
Constructs | Items Factor Loadings Composite Reli- | AVE EU5S 0.461443 | 0.786092 | 0.622087 | 0.457753 | 0.368718
ability EU6 0.703245 | 0.656557 | 0.602901 | 0.526911 | 0.463329
PU1 0.859 EU7 0.542117 | 0.554397 | 0.605900 | 0.468000 | 0.397671
PU2 0.639 EUS8 0.755905 | 0.803611 | 0.774355 | 0.703747 | 0.370364
Perceived PU3 0.859 0.890 0.620 PE1 0.806144 | 0.753354 | 0.917656 | 0.641861 | 0.519816
Usefulness | PU4 0.789 PE2 0.722353 | 0.840213 | 0.932426 | 0.647751 | 0.498145
(PU) PU5 0.771 PE3 0.787524 | 0.813127 | 0.953654 | 0.653725 | 0.480798
PEOU1 | 0.826 PEOU1 | 0.339889 | 0.449908 | 0.417910 | 0.826082 | 0.225009
Perceived PEOU2 | 0.760 PEOU2 | 0.685615 | 0.674054 | 0.787515 | 0.759743 | 0.382487
Ease of | PEOU3 | 0.832 0.912 0.675 PEOU3 | 0.394204 | 0.528058 | 0.486446 | 0.832001 | 0.182688
Use PEOU4 | 0.838 PEOU4 | 0.379773 | 0.490221 | 0.402212 | 0.838168 | 0.088968
(PEOUV) PEOU5 | 0.849 PEOUS | 0.465988 | 0.553957 | 0.569503 | 0.848791 | 0.237944
Perceived | PE1 0.918 PU1 0.377031 | 0.322545 | 0.239044 | 0.101605 | 0.858949
Enjoyment | PE2 0.932 0.954 0.874 PU2 0.155835 | 0.166699 | 0.106890 | 0.046138 | 0.638660
(PE) PE3 0.954 PU3 0.377031 | 0.322545 | 0.239044 | 0.101605 | 0.858949
Behaviour | BI1 0.949 PU4 0.478732 | 0.395427 | 0.405586 | 0.228547 | 0.789326
Intention BI2 0.870 0.928 0.802 PU5 0.693360 | 0.695457 | 0.710033 | 0.430918 | 0.770592
(B1) BI3 0.866
EB; 8‘;’22 7. Discussion and Conclusion
EU3 0.787
EU4 0.783 0.829 0548 In this research, we sought to develop a comprehensive work de-
EUS 0.786 ’ ' sign measure by using the extant literature and adapting or creat-
E-book EU6 0.656 ing scales to measure theoretically distinct work characteristics.
Usability | EU7 0.554 The purpose of this study was to better understand the acceptance
(EY) EUS 0.804 of e-book technology in Malaysian school. The factors affecting
E:; 8'232 behaviour intention to use e-book technology were explored using
: an instrument (Questionnaire) utilizing independent variable. One
EI3 0.729 . . . . - .
=M 0.659 major cont_rlbu_tlon of this study is the establishment of a valldgted
El5 0675 0873 0536 questionnaire in the area of technology acceptance. The question-
E6 0552 naire instrument is based on a review of literature in this area. The
E-book E7 0.553 instrument included items to measure variables (one dependent
Interface E8 0.826 and five independent) and all were found to be reliable measures
(ED E9 0.826 of the intended constructs. Bl is an independent variable while

6.4. Discernment Validity

Discriminant validity refers to the degree to which comparable
constructs have distinctly dissimilar values. The gauging of re-
sponses in this form of validity is conducted without the perfor-
mance of cross loading in the context of latent constructs. In a
circumstance where the correlation among exogenous constructs
exceeds 0.85, discriminant validity is deemed breached (104, 111).
This type of validity calls for the AVE square root value to surpass
the inter-construct correlation values. The cross-loadings (109,
110) was utilized for testing the discriminant validity of the con-
structs. According to the Fornell-Larcker criterion, every latent
construct’s square root ought to be greater than the latent inter-
construct correlation with other latent variables present in the
model (109). As illustrated in Table 6, results derived from the
cross-loading of all constructs signified that the items were gener-
ating a superior degree of loading onto their respective constructs.
This circumstance confirms the establishment of discriminant
validity.

Table 6 : Cross Loadings of the Items

Bl CCI PE PEOU PU
Bl1 0.948384 | 0.672284 | 0.774574 | 0.633873 | 0.595768
BI2 0.869642 | 0.644610 | 0.778698 | 0.551071 | 0.508211
BI3 0.865916 | 0.557552 | 0.657077 | 0.380287 | 0.546407
Ell 0.579741 | 0.672657 | 0.590678 | 0.534316 | 0.521308
EI2 0.310798 | 0.675193 | 0.484740 | 0.353855 | 0.433748
EI3 0.381606 | 0.729484 | 0.528429 | 0.353329 | 0.404369
El4 0.311679 | 0.658807 | 0.425925 | 0.296485 | 0.416338
EI5 0.310798 | 0.675193 | 0.484740 | 0.353855 | 0.433748
EI6 0.207239 | 0.551777 | 0.401533 | 0.470762 | 0.242014
El7 0.451732 | 0.553320 | 0.611869 | 0.417517 | 0.195158
EI8 0.505859 | 0.825855 | 0.674501 | 0.529000 | 0.503303
EI9 0.505859 | 0.825855 | 0.674501 | 0.529000 | 0.503303
EU1 0.244232 | 0.530514 | 0.352079 | 0.454566 | 0.266558
EU2 0.461443 | 0.786092 | 0.622087 | 0.457753 | 0.368718
EU3 0.664097 | 0.786952 | 0.790439 | 0.505546 | 0.440445

CCI factors namely, usability and interface and TAM factors
namely, perceived enjoyment, perceived usefulness, perceived
ease of use are independent variable. The findings have shown
that there are no excluding items from the instrument.

In addition, the development and validation of the e-book technol-
ogy acceptance instrument is a significant outcome of this study.
This instrument has been shown to have validity and the e-book
technology acceptance scales of usability, interface, perceived
enjoyment, perceived usefulness, perceived ease of use and behav-
iour intention have acceptable reliability, convergent validity and
discriminant validity from a statistical perspective. This study
contributed to the area by developing an instrument for schools
and validating the instrument using a sample of pupils. The initial
set of items yielded a reliable instrument that was used to predict
behavioural intention in the context of e-book technology ac-
ceptance for pupils in Malaysia. E-book technology in Malaysia is
booming and thus schools are in great need to understand their
pupils' attitudes and perceptions towards this technology. Without
a well-validated instrument, this process will yield misleading
results. In e-book technology environment and in Malaysia.

Future work and Implications for research and practice are as fol-
lows the instrument developed in this work opens doors for re-
searchers to explore pupils' attitudes towards e-book technology.
Moreover, this instrument is a building stone that can contribute to
other types of technology testing. E-book technology in Malaysia
is a new technology that emerged from the needs of schools' ad-
ministrators to better serve their pupils and improve their learning
process. This work is important for schools to test the factors af-
fecting their pupils' acceptance of a technology. A limitation of
this study is related to small sample of pupils.
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