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Abstract
The aim of this study was to examine ICT readiness and the effects of demographic characteristics, educational
background, and support factors on the ICT readiness of technical and vocational teachers in Malaysia. The
questionnaire was administered to 329 technical and vocational teachers who are teaching engineering subjects
in Malaysian technical and vocational schools. The questionnaire consisted of items related to ICT knowledge,
ICT skills, and attitudes toward ICT. The findings in this study indicated that the teachers’ ICT knowledge was
above average, the teachers’ ICT skills were at a moderate level, and their attitudes toward ICT were positive.
There was a significant effect of gender on teachers’ ICT readiness in terms of ICT knowledge, ICT skills, and
attitudes. No significant effect of teachers’ educational background and support factors on teachers’ overall ICT
readiness was discovered.
Keywords: ICT readiness, technical and vocational teachers, ICT knowledge, ICT skills, attitudes toward ICT,
ICT integration in classroom
1. Introduction
Integrating information and communication technology (ICT) in education is an important agenda of all
countries because in the world with rapid changes occurring every now and then, no one country is willing to be
left out. In fact, ICT is the tool for rapid advancement in the 21st century. Through ICT every part of the world is
connected. Thus, the citizens of each country should acquire ICT skills and knowledge to be able to go through
the ever changing world. As a result of the explosion of ICT, the world is the classroom and the world exists in
the classroom. Students are easily connected to the rest of the world and information is easily accessible with a
click of a mouse. Thus, teaching approaches need to be changed and the role of teachers need to be changed too.
The classroom itself needs changes to cater for the new way of learning and teaching.
It is the vision of Malaysia to be a fully developed country by 2020 and as such Malaysia needs high quality and
high skill human capital. Technical and vocational education is one of the avenues that was explored to ensure
high skill workforce is produced in Malaysia. As such, technical and vocational education need to bring
innovation into teaching in ensuring that its product is capable of making changes to the world of work. One of
such innovations is the integration of ICT in the delivery of knowledge and skills to students. The integration of
ICT in teaching has been implemented years ago in all areas of education including technical and vocational
education.
Numerous studies show the importance of the ICT integration into TVE. For example, Moreno, Helenius, and
Jarmo (2001) noticed that by the incorporation of ICTs into the TVE programs, schools can be provide good
opportunities for students to communicate with the world of work not just outside the school but also around the
world. In fact, the integration of ICT in TVE programs enables students and teachers to explore the world of
work with ease thereby, makes teaching and learning more meaningful. In the world full of sophistication and
connectivity, no one person should be working in silo. The integration of ICT in the classroom enables both
teachers and students to connect to the rest of the work with ease. To enable the integration of ICT to be
successful, teachers should be equipped with knowledge and skills and importantly, teachers should have the
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right attitudes. According to Kumar, Rose, and D’Silva, (2008), the teachers’ knowledge, skills, and attitudes
toward the ICTs are absolutely necessary as they play a significant role during the process of teaching.
1.1 Research Problem
Various studies have been conducted related to ICT readiness in terms of knowledge, skills, and attitudes among
the teachers in this country (examples: Paryono & Quito, 2010; Sukri, 2010; Mahmud & Ismail, 2010; Ngah &
Masood, 2006; Wahab & Kaur, 2006; Mustapha, 2000; Bakar & Mohamed, 1998). It should be noted that these
studies are used to assess the teachers’ basic knowledge and skills about ICT on the presumption that any teacher
of any subject would acquire them. However, such types of knowledge and skills are not enough for teachers
who are teaching technical and vocational subjects that are specifically related to engineering subjects, as they
require different knowledge and skills about ICT, because different situations will call for different technologies
as well as different knowledge and skills. Teachers of TVE program need to have different types of ICT skills
that are related to courses they teach. TVE teachers must incorporate ICT efficaciously in classrooms; thus, it is
of utmost importance to look at teachers’ readiness in terms of their ICT knowledge and skills related to TVE,
and attitudes toward the integration of ICT in teaching.
1.2 Objectives of the Study
This study attempted to achieve the following objectives:
1) To identify the ICT readiness in terms of ICT knowledge, ICT skills, and attitudes toward ICT among
technical and vocational teachers in Malaysia and
2) To determine whether TVE teachers’ ICT readiness is a function of :
(a) demographic characteristics (gender, age, and years of teaching experience)
(b) educational background (level of qualification, type of ICT training)
(c) supporting factors (administrative support, ICT availability).
2. Review of Literature
ICT across the education system became very important for most nations; for this reason, ICT has been related to
educational purposes during the past two decades, and there has been an increase in research and publication in
this area. Previous studies have noted a solidarity in the importance of using ICT in technical and vocational
education and specifically in the engineering subjects area (Abdulrasool & Mishra, 2009; Alseddiqi, Mishra &
Abdulrasool, 2009; Jamsek & Kocijancis, 2007); these studies indicated that ICT tools could to be used for
engineering subjects in technical and vocational schools are: computer-aided drawing and design (CAD),
AutoCAD software, simulation products, animation, and multimedia.
Although, the integration or the use of ICT in teaching and learning process benefits both students and teachers,
its implementation is dependent on teachers readiness in order to be successful. Inan and Lowther (2009) defined
teachers’ readiness as teachers’ perceptions of their capabilities and skills required to integrate technology into
their classroom instruction, and teachers’ readiness to integrate technology is the most important factor that has a
direct impact on technology integration. Carl (2005) stated that the readiness with regard to teaching with
technology refers to the ability to demonstrate an understanding of what tools and skills are necessary to
integrate technology into teaching. Three aspects of the ICT readiness among teachers (basic ICT knowledge,
skills, and attitudes) are worth investigation. A review of the literature (Agyei & Voogt, 2011; Mahmud & Ismail,
2010; Chen, 2008; Levin & Wadmany, 2008; Lau & Sim, 2008; Valcke, et. al. 2007; Tella, et. al. 2007;
Hennessy, et. al. 2005; Bebell, et. al 2004; Vannatta & Fordham, 2004; Mustapha, 2000; Bakar & Mohmad,
1998) showed that the integration of ICT in teaching among teachers may not be successful due to reasons such
as: the lack of knowledge, lack of skills, lack of teaching experience, lack of ICT availability, lack of training,
and lack of administration support.
Teachers’ readiness in this study is measured in terms of ICT knowledge, skills, and attitudes. Knowledge and
skills are measured based on the Adaptive Control of Thought (ACT) theory, which was proposed by Anderson
(1983) through the integration of declarative knowledge into functional units that incorporate domain-specific
strategies. It is measured in a form of the teachers’ level of knowledge about system hardware, software, and the
Internet. In terms of ICT skills, Anderson (1983) claimed that the skills are a series of procedures related to
declarative knowledge. Hence, the following skills in this study refer to the skills on software packages,
programming languages, and World Wide Web. The attitudes are measured by the Technology and Acceptance
Model (TAM) introduced by (Davis, et. al. 1989). Fundamentally, the attitude is a disposition to respond either
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favorably or unfavorably to an object, person, institution, or event (Ajzen, 1988). The disposition may be either a
positive or a negative one: Usefulness, confidence, anxiety, and aversion are dimensions of attitudes.
3. Methodology
A quantitative survey method was used to determine the ICT readiness among Malaysian technical and
vocational teachers. The population of this study was 1666 technical and vocational schools teachers who are
teaching engineering subjects in 81 technical and vocational schools in Malaysia in 2011. The sample size for a
population of 1666 teachers was 329 teachers selected using a cluster random sampling procedure.
3.1 Instrumentation
The instrument comprised four parts—A, B, C, and D—as follows:
Part A contains questions about teachers’ demographic variables (gender, age, teaching experience, level of
qualification, and type of training) and support factors (ICT availability and administrative support).
Parts B and C contain questions related to teachers’ ICT knowledge and skills. Questions related to teachers’
ICT knowledge and skills were developed based on books (1) Understanding Computers Today and Tomorrow
by Morley & Parker (2009); (2) Computer Graphics by Sourin (2005); (3) Computer Education for Classroom
Teaching by Fook, Sidhu, Baba & Parman (2007); (4) Principles of Multimedia by Parekh (2006); (5)
Engineering Drawing and Design by Madsen, Madsen P & Turpin (2007); (6) AutoCAD 2009 in 3D, A modern
perspective by Puerta (2009); (7) A Guide to Programming Languages by Cezzar (1995); and (8) Foundations of
Programming Languages by Roosta (2003). These were in addition to the instruments that were adopted by
(Evaluation and Accountability, Department of Education and Training, Western Australia, 2006; & Jawarneh,
EL-Hersh & Khazaleh, 2007). Teachers’ ICT knowledge was assessed using 14 questions. Respondents were
required to answer YES or NO to questions related to system software, hardware, Internet, and the Web. Every
correct response was given a score of one and every incorrect response was given a score of zero. Teachers’ ICT
skills are scored based on a five points Likert scale (unskillful, less skillful, moderately skillful, skillful, and very
skillful). Questions were related to software packages that include Microsoft Excel, digital video, animation,
simulation, AutoCAD, and CAD), programming languages, and World Wide Web.
Part D contains 23 items from instruments adopted by (Wong, 2002 & Cavaz, et. al. 2009) that explore teachers’
attitudes toward information and communication technology. The 23 items asses the usefulness, confidence,
anxiety, and aversion. Teachers’ attitudes were scored based on five-point Likert scale, ranging from (strongly
agree = 5, agree = 4, moderately agree = 3, disagree = 2, strongly disagree = 1). For negative items, the scoring
was reversed (strongly disagree = 5, disagree = 4, moderately agree = 3, agree=2, strongly agree =1).
The instrument of this study was validated by a panel of experts in the field. The internal consistency reliability
for the instrument was estimated using Cronbach alpha coefficient. The reliability of the items was established
at .85 for the ICT knowledge items; 0.97 for ICT skills items, and 0.86 for attitude items (Appendix A, B, and
C).
4. Findings
A total of 329 teachers participated in this study. Almost 63% of them were male teachers and the other 37%
were female teachers. They were between 27 and 57 years old and more than one-third (37.1%) were between
the age of 42 to 49 years old. With regard to teaching experience, about 32% have been in the teaching
profession for less than 10 years, approximately 31% were between 11 and 18 years and about 11% had been in
the teaching profession between 27 and 34 years.
The respondents were asked if they attended any ICT related courses. Forty-one per cent of them indicated that
they have attended ICT basic course. A little bit more than 39% attended courses related to world-wide-web
design, multimedia, and programming. Ten per cent of the respondents attended courses related to ICT
integration in teaching and learning and 9.7% of the respondents never attended any ICT related training. The
success of ICT integration in teaching and learning process is very much dependent on the administrative
support and the availability of the ICT facilities. The majority (75%) of the respondents indicated that they have
the support from the administration in the integration of ICT in teaching. With regard to the ICT facilities, 62.9%
of the respondents felt that there was highly adequate ICT facilities in their schools, 27.7% thought that the ICT
facilities in their schools were adequate and 9.4% thought that ICT facilities in their schools were inadequate.
4.1 ICT Readiness among Technical and Vocational Teachers
Descriptive analysis was used to describe the level of ICT knowledge among technical and vocational teachers.
Teachers’ ICT knowledge was assessed using 14 questions. Every correct answer was given a score of one and
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every incorrect answer was given a score of zero. Table 1 depicts the frequencies and percentages of respondents
who answered the questions correctly. Question number 5 was answered correctly by majority of the respondents
(287, 87.2%), and question number 7 was answered least correctly by the respondents (171, 52.0%).
Table 1. Frequencies and percentages of respondents who gave correct answers to the questions (N = 329)
ICT knowledge
JPEG file format for graphics is considerably more appropriate than GIF for use
as a WWW standard photo format.
A Plotter is an advanced computer game.
The Wireless Electronic Tablet allows the teacher to stand at the back of the
room and control a presentation.
MATLAB is a convenient environment for simulation.
CAD drawings may be either two dimensional (2D) or three dimensional (3D).
Use MATLAB to create simulation for engineering because of a shorter and
simpler code than other programming languages.
The maple worksheet is a computer printing vector graphics and is primarily
used in technical drawings and CAD applications.
The Document Camera will enable you to display real engineering materials
and the components.
Web-based multimedia refers to sound, video, or animation, text, and images
located on Web pages.
Plug-in or helper application is used to provide a sense of motion and touch to
the user motion simulator.
Some of the multimedia on the Web is developed in Java.
Macromedia flash is a time sequence of changes of colors.
XHTML is an older version of HTML.
Java is a programming language that is specifically designed for use on the
Internet.

F
246

Percentage (%)
74.8

227
215

69.0
65.3

205
287
200

62.3
87.2
60.8

171

52.0

208

63.2

259

78.7

204

62.0

233
209
195
254

70.8
63.5
59.3
77.2

Teachers’ ICT knowledge ranged from 0 to 14. The mean score was 9.46 (SD. = 3.17). Their ICT knowledge
was divided into three categories (less knowledge, moderate knowledge, and high knowledge). As shown in
Table 2, 12% of the TVE teachers was categorized as having little knowledge, 78.1% was categorized has
having moderate knowledge of ICT, and 19.6% was categorized as having high knowledge of ICT.
Table 2. Level of ICT knowledge among TVE teachers
Range of scores
Less than 6.0
6 to 12.63
More than 12.63

Level of knowledge
Low
Medium
High

Percentage
12.8
78.1
19.6%

Seven types of ICT skills among TVE teachers were assessed (Table 3). The ICT skills among technical and
vocational teachers was found to be at a moderate level (Mean = 2.42, S.D. = 0.64). Among the seven skills that
were assessed, it was found that respondents possess the highest skills in AutoCAD Software (Mean = 3.25, SD.
= 1.07). They have the lowest skills in Simulation (mean = 1.77, SD. = 0.77). Teachers ICT skills related to the
World Wide Web was also moderate (Mean= 2.75, S.D. = 0.81), They were moderately skilful (Mean = 2.62,
S.D. = 1.02) in Computer-Aided Design and Drafting (CADD) and Microsoft Excel (Mean = 2.48, S.D. = 0.83).
They were less skilful in Digital Video and Animation (Mean = 2.27, S.D. = 0.83), Programming Languages
(Mean = 1.83, S.D. = 0.72), and Simulation (Mean = 1.77, S.D. = 0.77).
For Microsoft Excel related skills, the highest mean score was 2.82 (S. D. = 0.95). The skill was related to “using
lookup and information functions in Excel.” For skills related to digital video and animation, the highest mean
score was 2.88 (S.D. = 1.10). It is a skill on creating animation in Power-Point. For skills related to simulations,
the highest mean 1.85 (S.D. = 0.90). It is a skill about “Entering a design for simulation with Pspice software”.
For AutoCAD related skills, the highest mean was 3.48 (S.D. =1.12). It is a skill about “Drawing lines, polylines,
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rectangles, circles, and arcs.” For skills related to Computer-Aided Design and Drafting (CADD), the highest
mean score was 2.77 (S.D. = 1.13). It is a skill about “Creating a new drawing and a wireframe and solid
model.” For skills related to programming languages, the highest mean was 1.97 (S.D. = 0.86). It is a skill about
“Parameter entry in Java language.” For skills related to the World Wide Web, the highest mean was 3.36 (S.D.
= 1.04). It is a skill about “sending a data file from your computer to other co-workers”. A detailed description
about respondents’ ICT skills is in Appendix B. Teachers ICT skills related to the World Wide Web was also
moderate (Mean= 2.75, S.D. = 0.81), They were moderately skilful (Mean = 2.62, S.D. = 1.02) in
Computer-Aided Design and Drafting (CADD) and Microsoft Excel (Mean = 2.48, S.D. = 0.83). They were less
skilful in Digital Video and Animation (Mean = 2.27, S.D. = 0.83) and skills of Programming Languages (Mean
= 1.83, S.D. = 0.72), and of Simulation (Mean = 1.77, S.D. = 0.77).
Table 3. Means and standard deviations for ICT skills (N = 329)
ICT Skills
Microsoft Excel
Digital Video and Animation
Simulation
AutoCAD Software
Computer-Aided Design and Drafting
Programming Languages
World Wide Web
Total

Mean
2.48
2.27
1.77
3.25
2.62
1.83
2.75
2.42

S.D.
0.83
0.83
0.77
1.07
1.02
0.72
0.81
0.64

As shown in Table 4, the attitudes toward ICT in terms of four dimensions (usefulness, confidence, anxiety, and
aversion) among technical and vocational teachers was highly positive (Mean = 4.06, S.D. = 0.44). The result
indicated that technical and vocational teachers found ICT in the classroom very useful in improving their
teaching, and the mean for usefulness domain was at (Mean = 3.79, S.D. = 0.59). The result also indicated that
the teachers had great confidence in ICT, and the mean for the confidence domain was at (Mean = 4.02, S.D. =
0.51). These findings outlined the means and standard deviations of items in attitudes (Appendix C). The highest
mean of item answered by respondents for attitudes in terms of usefulness was item 1 (M = 3.86, S.D. = 0.70). It
states, “The use of electronic mail, Facebook, Twitter and Skype make it easier to communicate with my
students.”
In terms of confidence, the highest mean score was for item 10 (M = 4.25, S.D. = 0.68). It states, “Using ICT in
teaching gives me a headache.” For attitudes in terms of anxiety, the highest mean of item answered by
respondents was item number 13 (M= 4.27, S.D. = 0.62). It states, “Using ICT in classroom frustrates me.” For
attitudes in terms of aversion, the highest mean score was for item 22 (M = 4.36, S.D. = 0.62). It states, “Using
ICT for teaching wastes time.”
For anxiety and aversion domains, the means were 4.21 (S.D. = 0.57) and 4.24 (S.D. = 0.61), respectively.
Based on these scores, it showed that technical and vocational teachers had low anxiety and aversion toward ICT.
Moreover, it can also be observed that the teachers are exhibiting the tendency of usefulness and felt comfortable
with ICT.
Table 4. Means and standard deviations of four dimensions of attitudes among technical and vocational teachers
in Malaysia (N = 329)
Dimensions of Attitudes

Mean

S.D.

Usefulness

3.79

0.59

Confidence

4.02

0.51

Anxiety

4.21

0.57

Aversion

4.24

0.61

Total

4.06

0.44
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4.2 Teachers’ ICT Readiness as a Function of Their Demographic Characteristics
Table 5 presented the effect of demographic characteristics (gender, age, and teaching experience) on ICT
readiness in terms of (ICT knowledge, skills, and attitudes) among technical and vocational teachers in Malaysia.
Pillai’s Trace test indicated that there were no significant age and teaching experience effects on teachers’
overall ICT readiness (p = 0.92, and 0.25, respectively).
Table 5. MANOVA of demographic characteristics on ICT readiness among technical and vocational teachers in
Malaysia (N = 329)
Effect

Pillai’s Trace value

F

Sig

Gender

<.05

6.01

<001

Age

<.01

.42

.92

Teaching experience

<.04

1.27

.25

Note: Effect was significant at .05 level.
However, there was a significant effect of gender on teachers’ ICT readiness at F (3,319) = 6.01, P <. 05 (Table
6). For ICT knowledge and attitudes, there were no significant differences among gender at p >. 05. However, a
significant difference of ICT skills as a function of gender was observed (p < 0.05). Among gender, the ICT
skills for men (M = 2.50, S.D. = .68) was greater than it was for women (M = 2.29, S.D. = 53).
Table 6. Means and standard deviations of teachers’ ICT knowledge, skills, and attitudes by gender (N = 329)
ICT Readiness

Gender

N

Mean

S.D.

F

Sig

ICT knowledge

Males

206

9.41

3.20

.16

.69

Females

123

9.55

3.13

Males

206

2.50

.68

8.44

.002

Females

123

2.29

.53

Males

206

4.08

.45

.34

.56

Females

123

4.05

.44

ICT skills
Attitudes

4.3 Mean Differences in Teachers’ ICT Readiness as a Function of Educational Background
Table 7 shows the effect of educational background (level of qualification and type of training) on ICT readiness
in terms of ICT knowledge, skills, and attitudes among technical and vocational teachers in Malaysia. Pillai’s
Trace test showed that there was no significant effect of qualification and type of training effects on overall ICT
readiness at p = 0.05.
Table 7. MANOVA of educational background on ICT readiness among technical and vocational teachers in
Malaysia (N = 329)
Effect

Pillai’s Trace value

F

Sig

Level of qualification

<.04

1.90

.09

Type of training

<.04

1.60

.11

4.4 Mean Differences in Teachers’ ICT Readiness as a Function of Supporting Factors
Table 8 shows that the support factors (ICT availability and administration support) has no effect on ICT
readiness among technical and vocational teachers. Pillai’s Trace test indicated that there were no significant
effects of ICT availability and administration support on overall readiness factors at p = 0.05.
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Table 8. MANOVA of support factors on ICT readiness among technical and vocational teachers in Malaysia (N
= 329)
Effect

Pillai’s
value

ICT availability

<.01

Trace

F

Sig

.67

Administration support

<.01

.23

ICT availability*administration support

<.01

.53

.67
a

.88
.79

5. Discussion
The first objective of this study was to examine the teachers’ ICT readiness in terms of ICT knowledge, skills,
and their attitudes toward the integration of ICT in teaching. . To examine the level of teachers’ knowledge about
ICT, respondents were asked to respond to a 14 ICT related questions. Anderson (1983) explained that the type
of knowledge as a form of explicit memory and conscious efforts should be made to retrieve this information.
Moreover, Anderson mentioned the second type of knowledge that was transferred from declarative knowledge
to procedures. So, it is evidence and necessary to check out the declarative knowledge before proceeding to the
procedures that present the skills. In this study, the ICT knowledge test measures the declarative knowledge
about ICT.
This study indicated that the 66.9% of the respondents possess an above average knowledge about ICT with a
mean score of 9.46 (S.D. = 3.17). Previous studies have stated the importance of ICT knowledge as a critical
factor among teachers’ ICT readiness to integrate ICT into classroom teaching (Buntat et al, 2010; Mahmud &
Ismail, 2010; Paryono and Quito, 2010; Sukri, 2010; Bakar & Mohamed, 1998). In a nutshell, the studies just
mentioned agreed that technical and vocational teachers should be equipped and it is necessary to be ready in
terms of ICT knowledge. Moreover, the ICTs are becoming more ubiquitous with the rapid rate of development;
so, the teachers should continue to improve and gain more knowledge about ICTs.The result is similar to the
results of the studies conducted by (Mahmud & Ismail, 2010; Koc, 2010; Mohamed & Bakar, 2008; Wahab &
Kaur, 2006; Kotrlik, Harrison, & Redmann, 2000; Bakar & Mohamed, 1998). They reported that teachers had a
moderate level of ICT knowledge.
With regard to the level of ICT skills among technical and vocational teachers in Malaysia, this study found that
the ICT skills among technical and vocational teachers was at a moderately skillful level (Mean = 2.42, S.D. =
0.64). The skills of AutoCAD Software were at a high level (Mean = 3.25, S.D. = 1.07), and the skills of
programming languages and skills of simulation were at a low level (Mean = 1.83, S.D. = 0.72 and Mean = 1.77,
S.D. = 0.77), respectively. It is interesting to note that all the seven packages of ICT skills were at moderate
levels except the skills for AutoCAD and the skills of simulation.
Previous literature has noted solidarity in the importance of ICT skills for the integration of ICT into the
classroom of technical and vocational schools (Buntat et al, 2010; Paryono & Quito, 2010; Sukri, 2010; Usman
& Pascal, 2009; Kumar, Rose & D'silva, 2008). This literature agreed that the teachers need to be ready and keep
improving their skills about ICT, and we should not underrate the importance and the benefit of ICT which
belongs under the main heading of technical and vocational education (TVE). There are many different types of
ICT skills needed to teach technical and vocational subjects in vocational schools. These ICT skills are as
follows: CADD, AutoCAD, animation, video clips with multimedia, and simulation The findings of this study
about teachers’ ICT skills are consistent with those in previous studies. In this study, a vast majority of the
technical and vocational teachers involved in this study possessed a moderate level of ICT skills. These results
are similar with the results of the studies conducted by (Mahmud and Ismail, 2010; Bakar & Mohamed, 1998).
They reported that teachers had a moderate level and a below average to average ICT skills.
The attitudes toward ICT among technical and vocational teachers in Malaysia, this study found that the attitudes
toward ICT among technical and vocational teachers in terms of four dimensions (usefulness, confidence,
anxiety, and aversion) were found to be positive (Mean = 4.06, S.D. = 0.44). The result showed that technical
and vocational teachers believed that the integration of ICT in the classroom very useful for improving their
teaching. The result also indicated that the teachers had high confidence on ICT. They have low anxiety and
aversion toward ICT. These results are similar with the results of the studies conducted by (Agyei & Voogt,
2011; Pynoo et al, 2011; Al-Zaidiyeen, Mei & Fook, 2010; Inan & Lowther, 2009; Tezci, 2009; Kumar, Rose &
D’Silva, 2008; Chao, 2005, Sa’ari, Wong & Samsilah Roslan, 2005). They reported that the teachers in their
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studies had positive attitudes toward ICT and low anxiety, because it is both useful and easy. On the other hand,
they revealed that anxiety is the most important domain of attitudes toward ICT. The attitude is deemed to play a
critical role in determining whether a teacher is ready to use ICT or not, and to identify between more and less
successful integrators as a form of positive or negative preference. The previous literature has noted commonalty
in the importance of attitudes for the orientation toward the great ICT readiness to integrate ICT into the
classroom, (Agyei & Voogt, 2011; Pynoo et al, 2011; Al-zaidiyeen, Mei & Fook, 2010; Mahmud & Ismail, 2010;
Inan & Lowther, 2009; Afshari et al, 2009; Valck et al, 2007). The literature agreed that the teachers’ attitudes
are the most important factor for reaching a great and successful ICT integration in the classroom. Moreover, any
successful integration depends first on the attitudes factor.
The second objective of this study was to determine whether there are significant mean differences in ICT
readiness due to demographic characteristics, educational background, and support among technical and
vocational teachers. MANOVA was used to analyse the effects of teachers’ demographic characteristics, which
include (gender, age, and years of teaching experience), on teachers’ ICT readiness that consists of (ICT
knowledge, skills, and attitudes). In general, the findings indicated that there were no significant age and
teaching experience effects on teachers’ ICT readiness. The findings on non-significant age effect were coherent
with (Inan & Lowther, 2009; Sukri, 2005; Yang, Mohamed & Beyerbach, 1999). However, in contrast with the
findings of studies conducted by (Kalogiannakis, 2008; Lau & Sim, 2008), it was found that the teachers’ age
influences their readiness and adoption to use ICT during the teaching process. Similarly, Mueller et al (2008)
also did not find any significant effect of teaching experience on teacher readiness to integrate ICT in teaching.
However, these results are inconsistent with the results of the study conducted by Inan & Lowther (2009); they
found that years of teaching experiences affect teachers’ computer proficiency in a negative manner. Findings of
the the current study also differ from studies conducted by (Kalogiannakis, 2008; Ertmer, 2005; Bebell, Russell
& O’Dwyer, 2004), which state that teachers’ years of work experiences influence the teachers’ readiness and
beliefs to ICT integration in teaching.
On the other hand, the finding of this study indicated that there were significant effects of teachers’ demographic
characteristics in terms of gender on teachers’ ICT readiness. The findings of this study indicated that there were
no significant effects of gender on ICT knowledge and attitudes but they were significant with regard to ICT
skills. The findings on non-significant gender effect were coherence with Cavas et al (2009) and Mueller et al
(2008); they reported that there were no significant effects on teachers’ attitudes and knowledge according to
their gender; but in contrast with the findings by Tezci (2009), there were differences in effects between male
and female teachers’ knowledge of ICT, their attitudes toward ICT, and also in contrast with the studies
conducted by (Romina et al, 2006; Samak, 2006; Sadike, 2005; Lu & Mille, 2002). They found that there were
differences in effects between male and female teachers’ attitudes toward ICT. The findings of this study
indicated that there was a significant effect of gender on teachers’ ICT skills. These findings are congruent with
the findings of studies conducted by (Jawarneh, El-Hersh & Khazaleh, 2007; Sabariah Sharif & Khaziati Osman,
2005; Aloston et al, 2003). They reported that there were differences in effects between teachers’ gender and
their level of ICT skills and competency. These findings are contradictory to the studies conducted by (Cavas et
al, 2009; Mueller et al, 2008; Busch, 1995; Eastaman & Krend, 1987).
In terms of teachers’ educational background and its effect on their ICT readiness, the findings based on Pillai’s
Trace test showed that there was no significant effect of teachers’ educational background on teachers’ overall
readiness to integrate ICT in teaching. This result was not in agreement with the study conducted by Lau & Sim
(2008) that explored the extent of ICT adoption among secondary school teachers in Malaysia. They reported
that there was an effect of the level of teachers’ academic qualification on ICT ICT adoption. On the other hand,
these results are inconsistent with the study conducted by Mahmud & Ismail (2010). In their study, they
indicated the impact of training on basic ICT literacy among secondary school teachers in Malaysia, that ICT
training contributed to teachers’ ICT literacy significantly. Similar to a study conducted by Tezci (2009),
teachers’ training had a significant effect on teachers’ ICT skills and resulted in the effective use of ICT in
classroom teaching.
We tested the hypothesis that there is an effect of support factors on teacher readiness to integrate ICT in
teaching. The findings based on with Pillai’s Trace test showed that there was no significant effect of support
factors on teachers’ overall readiness to integrate ICT in teaching. These results were consistent with most of the
studies about the contribution of administrative support and ICT availability on teachers’ readiness to integrate
ICT in teaching. Studies by Inan and Lowther (2010); Inan and Lowther (2009); and Ogunkola (2008) indicated
that the overall support and availability of computers were strong effects and exerted a positive influence on
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teachers’ readiness. They indicated that the ownership of computers has the biggest influence on teachers’
literacy and attitudes toward computers.
6. Conclusion
This study examines the level of ICT readiness in terms of ICT knowledge, skills, and attitudes as well as the
effects of demographic characteristics, educational background, and supporting factors on technical and
vocational teachers in Malaysia readiness to integrate ICT in teaching. In terms of teachers’ ICT knowledge, the
finding of this study shows that a vast of majority of the technical and vocational teachers involved in this study
possess a moderate level of knowledge about ICT. Teachers were found to have a moderate level of ICT skills.
Teachers were found to have a high level of skills related to AutoCAD software were at a high level, and low
level of skills related to programming languages and simulation. While in terms of attitudes toward ICT, the
findings of this study indicated that the majority of the technical and vocational teachers involved in this study
possessed positive attitudes toward ICT integration in teaching.
We also tried to determine the effects of technical and vocational teachers’ demographic characteristics,
educational background, and supporting factors on their ICT readiness. The findings of this study indicated that
there was no significant effect related to age and years of teaching experiences on teachers’ overall ICT
readiness. However, there was a significant effect of teachers’ gender on their readiness, specifically teachers’
ICT skills. The present study also failed to discover the effect of educational background and support factors on
teachers’ overall readiness to integrate ICT in teaching.
References
Abdulrasool, S. M., & Mishra, R. (2009). Using Computer Technology Tools to Improve the Teaching-Learning
Process in Technical and Vocational Education: Mechanical Engineering Subject Area. International
Journal of Learning, 15(12), 155-168.
Afshari, M., Abu Bakar, K., Wong, S. L., Abu Samah, B., & Foo, S. F. (2009). Factors affecting teachers’ use of
information and communication technology. International Journal of Instruction, 2(1), 77-104.
Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. Englewood Cliffs, NJ:
Prentice-Hall, Inc.
Agyei, D. D., & Voogt, J. M. (2011). Exploring the potential of the will, skill, tool model in Ghana: Predicting
prospective and practicing teachers’ use of technology. Computer & Education, 56(1), 91-100.
http://dx.doi.org/10.1016/j.compedu.2010.08.017
Aloston., Antoine, J., Miller, W. W., Chanda D., & Elbert, C. D. (2003). A Correlational Analysis Of
Instructional Technology Characteristics In North Carolina And Virginia Secondary Agricultural Education
Curricula. Journal of Southern Agricultural Education Research, 53(1), 140-153.
Alseddiqi, M., Mishra, R., & Abulrasool, S. M. (2009). Improving Teaching and Learning Effectiveness in
Engineering Education. The International Journal of Learning, 17(9), 11-26.
Al-zaidiyeen, N. J., Mei, L. L., & Fook, F. S. (2010). Teachers’ attitudes and level of technology use in
classroom: The case study of Jordan schools. International Education Studies, 3(2), 211-218.
Anderson, J. (1983). The Architecture of Cognition. Cambridge, MA: Harvard University Press.
Bakar, R., & Mohamed, S. (1998). Preparing Malaysian vocational and technology teachers to integrate
computer technology in teaching vocational and technology subjects, Computers and Education, 31(4),
365-372. http://dx.doi.org/10.1016/S0360-1315(98)00023-2
Bebell, D., Russell, M., & O'Dwyer, L. (2004). Measuring Teachers' Technology Uses: Why Multiple-Measures
Are More Revealing. Journal of Research on Technology in Education, 37(1), 45-63.
Buntat, Y., Saud, M. S., Dahar, A., Arifin, K. S., & Zaid, Y. H. (2010). Computer Technology Application and
Vocational Education: A Review of Literature and Research. European Journal of Social Sciences, 14(4),
645-651.
Busch, T. (1995). Gender differences in self-efficacy and attitudes toward computer. Journal of educational
computing research, 12, 147-158. http://dx.doi.org/10.2190/H7E1-XMM7-GU9B-3HWR
Cavas, B., Cavas, P., Karaoglan, B., & Kisla, T. (2009). A study on science teachers’ attitudes toward
information and communication technologies in education. The Turkish Online Journal of Educational
Technology – TOJET, 8(2), 20-32.
237

www.ccsenet.org/ies

International Education Studies

Vol. 5, No. 6; 2012

Carl, J. B. (2005). Factors influencing preservice teachers’ readiness to integrate technology into their
instruction. Published Doctor of Education Dissertation, University of San Francisco, California.
Cezzar, R. (1995). A Guide to Programming Languages. Norwood, MA: Artech House, INC.
Chao, C. C. (2005). The validation of a measurement: Teachers’ attitudes toward the use of mobile technologies
in the classroom. icalt, pp.840-841, Fifth IEEE International Conference on Advanced Learning
Technologies
(ICALT'05):
Retrieved
from
http://www.computer.org/portal/web/csdl/doi/10.1109/ICALT.2005.282
Chen, C. H. (2008). Why do teachers not practice what they believe regarding technology integration? Journal of
Educational Research, 102(1), 65-75. http://dx.doi.org/10.3200/JOER.102.1.65-75
Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of Information Technology.
Management Information system Quarterly, 13(3), 319-340. http://dx.doi.org/10.2307/249008
Department of Education and Training, Western Australia. (2006). Evaluation of the Information and
Communication Technology (ICT) Knowledge and Skills Levels of Western Australian Government School
Teachers.
Retrieved
from
http://www.det.wa.edu.au/education/accountability/docs/ict%20report%20final.pdf
Eastman, S. T., & Krendle, K. (1987). Computers and gender: Differential effects of electronic search on
students’ achievement and attitudes. Journal of Research and Development in Education, 20(3), 41-48.
Ertmer, P. A. (2005). Teacher pedagogical beliefs: The final frontier in our quest for technology integration?
Educational Technology Research and Development, 53(4), 25–39. http://dx.doi.org/10.1007/BF02504683
Evoh, C. J. (2007). ICTs, Secondary Education, and the Knowledge Economy: Exploring the Roles of the
Private Sector in Post-Apartheid South Africa. Journal of Education for International Development, 3(1),
1-25.
Fook, C. Y., Sidhu, R. K., Baba, J., & Parman, E. (2007). Computer education for classroom teaching. Malaysia:
McGraw-Hill.
Ismail, M, A., Mahmud, R., & Awang, J. (2009). Measuring ICT readiness of instructors at the royal Malaysian
navy training centers. European Journal of Social Sciences, 11(1), 170-176.
Hennessy, S., Ruthven, K., & Brindley, R. (2005). Teacher perspectives on integrating ICT into subject teaching:
Commitment, constraints, caution and change. Journal of Curriculum Studies, 37(2), 155-192.
http://dx.doi.org/10.1080/0022027032000276961
Inan. I, A., & Lowther. D. L. (2009). Factors affecting technology integration in K-12 classrooms: a path model.
Education Tech Research Dev., 58(2), 137-154. http://dx.doi.org/10.1007/s11423-009-9132-y
Inan, I. A., & Lowther, D. L. (2010). Laptops in the K-12 classrooms: Exploring factors impacting instructional
use. Computer & Education, 55(3), 937-944. http://dx.doi.org/10.1016/j.compedu.2010.04.004
Jamsek, J., & Kocijancic, S. (2007). Computer based laboratory course “From Electricity to Electronics”.
ComLab Conference, 2007. Retrieved from http://e-prolab.com/en/conf/papers_pdf/janez.pdf
Jawarneh, T., El-hersh, A., & Khazaleh, T. (2007). Vocational Education Teachers’Adoption of Information and
Communications Technology (ICT) in the Jordanian Secondary Vocational Schools. Journal of Educational
& Social Sciences & Humanities, 19(2), 11-56.
Kalogiannakis, M. (2008). Training with ICT for ICT from the trainee’s perspective. A local ICT teacher
training
experience.
Education
and
Information
Technologies
Journal,
15(1),
3-17.
http://dx.doi.org/10.1007/s10639-008-9079-3
Kanaya, T., Light, D., & Culp, K. M. (2005). Factors influencing outcomes from a technology-focused
professional development program, Journal of Research on Technology in Education, 37(2), 313-329.
Koc, M., & Bakir, N. (2010). A need assessment survey to investigate pre-service teachers’ knowledge,
experience and perceptions about preparation to using educational technologies. TOJET: The Turkish
Online Journal of Educational Technology, 9(1), 13-22.
Kotrlik, J. W., & Smith, M. N. (1989). Computer anxiety levels of vocational agriculture teachers. Journal of
Agricultural Education, 30(2), 41-48. http://dx.doi.org/10.5032/jae.1989.02041

238

www.ccsenet.org/ies

International Education Studies

Vol. 5, No. 6; 2012

Kumar, N., Rose, R. C., & D’Silva, J. L. (2008). Predictors of Technology Deployment among Malaysian
Teachers.
American
Journal
of
Applied
Sciences,
5(9),
1127-1134.
http://dx.doi.org/10.3844/ajassp.2008.1127.1134
Lau, B., & Sim, C. (2008). Exploring the Extent of ICT Adoption among Secondary School Teachers in
Malaysia. International Journal of Computing and ICT Research, 2(2), 19-36.
Levin, T., & Wadmany, R. (2008). Teachers’ views on factors affecting effective integration of information
technology in the classroom: Developmental scenery. Journal of Technology and Teacher Education, 16(2),
233-263.
Lu, C. (2002). Instructional technology competencies perceived as needed by vocational teachers in Ohio and
Taiwan. Doctoral dissertation, The Ohio State University, Columbus.
Madsen, A., Madsen, P., & Turpin, J. (2007). Engineering Drawing and Design (4th Ed). Thomson Delmar
Learning.
Mahmud, R., & Ismail, M.A. (2010). Impact of Training and Experience in Using ICT on In-Service Teachers’
Basic ICT Literacy. Malaysian Journal of Educational Technology, 10(2), 5-10.
Mohamed, S., & Bakar, R. (2008). How Prepared are Trainee Teachers of University Putra Malaysia (UPM) to
Integrate Computer Technology in Classroom Teaching?. Journal of Social Sciences, 4(1), 62-67.
http://dx.doi.org/10.3844/jssp.2008.62.67
Moreno, J., Helenius, M., & Jarmo, V. (2001). Guidelines for developing network-based education in vocational
schools. Ed-Media 2002 World Conference on Educational Multimedia, Hypermedia and
Telecommunications, June 25-30, Tampere, Finland. Retrieved from ERIC database (ED 466 200).
Morley, D., & Parker, C. (2009). Understanding Computers Today and Tomorrow (12th ed.). Boston, MA:
Course Technology, Cengage Learning.
Mueller, J., Wood, E., Willoughby, T., Ross, C., & Specht, J. (2008). Identifying discriminating variables
between teachers who fully integrate computers and teachers with limited integration. Computer &
Education, 51(4), 1523-1537. http://dx.doi.org/10.1016/j.compedu.2008.02.003
Mustapha, R. B. (2000). IT and Multimedia in Technical and Vocational Education in Malaysia. Paper presented
at the IVETA (international vocational education and training association) conference Hong Kong, August
6-9, 2000. Retrieved from ERIC database (ED 447 311).
Ngah, N. A., & Masood, M. (2006). “Development of ICT instructional Materials Based on Needs Identifed by
Malaysia Secondary School Teachers” (proceedings of the 2006 Informing Science and IT Education Joint
Conference,
Greater
Manchester,
England,
June
25-28,
2006).
Retrieved
from
http://informingscience.org/proceedings/InSITE2006/ProcNgah164.pdf
Ogunkola, J. B. (2008). Computer Attitude, Ownership and Use as Predictors of Computer Literacy of Science
Teachers in Nigeria. International Journal of Environmental & Science Education, 3(2), 53-57.
Ozden, M. (2007). Problems with science and technology education in Turkey. Eurasia Journal of Mathematics,
Science & Technology Education, 3(2), 157-161.
Parekh, R. (2006). Principle of Multimedia. New Delhi: McGraw-Hill.
Paryono, & Quito, B. G. (2010). Meta-analysis of ICT integration in vocational and technical education in
Southeast Asia. An International Conference on VTET Research and Networking. SEAVERN Research
Report.
SEAMO
VOCTECH
Regional
Centre,
Brunei
Darussalam.
Retrieved
from
http://www.voctech.org.bn/conference/papers/[VOCTECH]%20Paryono%20&%20Ben.pdf
Pynoo, B., Devolder, P., Tondeur, J., Braak, J. V., Duyck, D., & Duyck, W. (2011). Predicting secondary school
teachers’ acceptance and use of a digital learning environment: A cross-sectional study. Computer in
Human Behavior, 27(1), 568-575. http://dx.doi.org/10.1016/j.chb.2010.10.005
Puerta, F. E. (2009). AutoCAD 2009 in 3D. A modern perspective. New Jersey: Prentice-Hall.
Romina, M. J. P., Paul, C. B., Glenn, F., & Glenice, W. (2006). ICT integration and teachers' confidence in using
ICT for teaching and learning in Queensland state schools. Australasian Journal of Educational Technology,
22(4), 511-530.
Roosta, S. H. (2003). Foundations of Programming Languages, Design and Implementation. Books/Cole,
Thomson Learning.
239

www.ccsenet.org/ies

International Education Studies

Vol. 5, No. 6; 2012

Sa’aria, J., Wong, & Roslan, S. (2005). Attitudes and Perceived Information Technology Competency among
Teachers. Malaysian Online Journal of Instructional Technology (MOJIT), 2(3), 70-77.
Sabariah Sharif, & Khaziyati Osman. (2005). Teacher’s perception on professional development needs in
information and communication technology (ICT). Inovasi Teknologi Instruksional dalam Pengajaran dan
Pembelajaran: Konvensyen Teknologi Pendidikan ke-18 (pp. 446-454). Terengganu: Persatuan Teknologi
Pendidikan Malaysia.
Sadik, A. (2006). Factors Influencing Teachers’ Attitudes toward Personal use and school Use of Computers
New
Evidence
From
A
Developing
Nation.
Evaluation
Review,
30(1),
86-113.
http://dx.doi.org/10.1177/0193841X05276688
Samak, Z. A. (2006). An Exploration of Jordanian English Language Teachers’attitudes, Skills, and Access As
Indicator of Information and Communication Technology Integration in Jordan. Unpublished Doctoral
Thesis. Florida State University.
Sourin, A. (2005). Computer Graphics. By Prentice Hall, Singapore.
Sukri, M. S.et al. (2010). ICT application in vocational and technical education and training (VTET) institutions
in Malaysia. An International Conference on VTET Research and Networking. SEAVERN Research
Report.
SEAMO
VOCTECH
Regional
Centre,
Brunei
Darussalam.
Retrieved
from
http://www.voctech.org.bn/conference/papers/[MY]%20Dr.%20Sukri%20Saud%20&%20Prof.%20Rashid.
pdf
Summak, M. S., Baglibel, M., & Samancioglu, M. (2010). Technology readiness of primary school teachers: A
case study in Turkey. Procedia Social and Behavioral Sciences, 2(2), 2671–2675.
http://dx.doi.org/10.1016/j.sbspro.2010.03.393
Tella, A., Tella, A., Toyobo, O. M., Adika, L. O., & Adeyinka, A. A. (2007). An assessment of secondary school
teachers uses of ICT’s: Implications for further development of ICT’s use in Nigerian secondary schools.
The Turkish Online Journal of Educational Technology – TOJET, 6(3), 5-17.
Tezci, E. (2009). Teachers’ effect on ICT use in education: The Turkey sample. Procedia Social and Behavioral
Sciences, 1(1), 1285-1294. http://dx.doi.org/10.1016/j.sbspro.2009.01.228
Usman, A. A., & Pascal, G. (2009). The role of Technical and Vocational Education and Training (TVET) in
Human Resources Development: the case of Tumba College of Technology (TCT)-Rwanda. Retrieved from
http://www.tct.ac.rw/images/Ayuba.pdf
Valck, M., Rots, I., Verbeke, M., & van Braak, J. (2007). ICT teacher training: Evaluation of the cur- riculum
and training approach in Flanders. Teaching & Teacher Education, 23(6), 795–808.
http://dx.doi.org/10.1016/j.tate.2007.02.004
Vannatta, R. A., & Fordham, N. (2004). Teacher dispositions as predictors of classroom technology use. Journal
of Research on Technology in Education, 36(3), 253–271.
Wahab, B. M., & Kaur, K. (2006). Towards a better understanding of the need for a digital school resource
center in Malaysian smart schools. In Prosiding Konvensyen Persatuan Teknologi Pendidikan Malaysia ke
19, 16-19 September 2006. Retrieved from http://eprints.um.edu.my/295/
Wild, M. (1995). Pre-service Teacher Education Programmes for Information Technology: an effective
education? Journal of Information Technology for Teacher Education, 4(1), 7-20.
http://dx.doi.org/10.1080/0962029950040102
Wong, S. L. (2002). Development and validation of an Information Technology (IT) based Instrument to
measure teachers’ IT preparedness. Doctoral dissertation. Unpublished. Universiti Putra Malaysia.
Yang, H., Mohamed, D., & Beyerbach, B. (1999). An investigation of the computer anxiety among
vocational-technical teachers. Journal of Industrial Teacher Education, 37(1), 64-82.

240

www.ccsenet.org/ies

International Education Studies

Vol. 5, No. 6; 2012

Appendix
Appendix A. ICT knowledge
ICT Knowledge questions
Reliability
JPEG file format for graphic is considerably more appropriate than GIF for use as a WWW standard
photo format.
A Plotter is an advanced computer game.
The Wireless Electronic Tablet allows the teacher to stand at the back of the room and control a
presentation.
MATLAB is a convenient environment for simulation.
CAD Drawings may be either two dimensional (2D) or three dimensional (3D).
Using MATLAB to create simulation for engineering because of shorter and simpler code than other
programming languages.
The maple worksheet is a computer printing vector graphics and is used primarily in technical drawing
and CAD application.
The Document Camera will enable you to display real engineering materials and the components.
Web-based multimedia refers to sound, video, or animation, text and images located on web pages.
Plug-in or helper application is used to provide a sense of motion and touch to the user motion
simulator.
Some of the multimedia on the web is developed in Java.
Macromedia flash is a time sequence of changes of colors.
XHTML is an older version of HTML.
Java is a programming language specifically designed for use on the internet.

0.85

Appendix B. ICT Skills

Microsoft Excel
Using lookup and information functions in Excel.
Using advanced filters, lists features and dynamic tables in Excel.
Summarizing data with Pivot Tables in Excel.
Create Bullet Graphs to Replace Ganges in Excel.
Create and using Excel Dot Plot chart.
Create and using Excel chart Tricks and tutorials.
Performing calculations with “IF” function in Excel.
Finding a local minimum using the Excel Solver.
Using Customization options in Excel.
Digital Video and Animation
Importing video clips into the video editing software.
Trimming a clip in video editing software.
Split a video clip into any part with video editing.
Manipulate the audio content with video editing software.
Change the speed of a clip in video editing software.
Create animation in Power-Point.
Create animation in Excel.
Create animation in html.
Create animation in illustrator.
Make animations with maple.
Create graphics objects and surface object with Mathlab.
Analyzing data and make descriptive statistics for measurement with
Mathlab.
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Cronbach’s
Alpha
0.96

Factor
loading

Mean

S.D

0.70
0.80
0.87
0.87
0.88
0.90
0.82
0.86
0.84

2.82
2.54
2.58
2.34
2.47
2.41
2.52
2.30
2.38

0.95
0.92
0.98
0.95
1.01
0.98
1.06
0.94
0.92

0.89
0.94
0.95
0.94
0.94
0.70
0.73
0.72
0.71
0.62
0.60
0.60

2.75
2.61
2.47
2.38
2.37
2.88
2.25
2.05
1.95
1.81
1.82
1.86

1.09
1.09
1.10
1.08
1.06
1.10
1.00
0.96
0.89
0.84
0.88
0.94

0.97
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Simulation
Enter a design for simulation with Pspice.
Edit stimulus and run parametric analysis with Pspice software.
Create linear and nonlinear transformer with Pspice software.
Enter a design for simulation with Crocodile Technology software.
Run parametric analysis with Crocodile Technology software.
Create linear and nonlinear transformer with Crocodile Technology
software.
AutoCAD Software
Drawing lines, polylines, rectangles, circles, and arcs.
Using erase, stretch, trim, fillet, copy, and mirror.
Adding text, dimensions, and hatching.
Using layouts to create views of designs.
Plotting, and working with grips.
Create and editing blocks.
Advanced editing commands and coordinates entry.
Computer-Aided Design and Drafting (CADD)
Create a new drawing and a wireframe and solid model.
Using appropriate symbols and symbol libraries.
Create 2-D drawings from 3-D models.
Create 3-D wireframe models from 2-D geometry.
Move, copy, and scale primitives.
Plot drawing using correct layout and scale.
Using layering techniques and grouping methods.
Develop geometry using parametric programs.
Programming Languages
Parameter entry in Java language.
Calculation work in Java using logs, square, roots, and formulae.
Display results in Java language.
Create basic diagramming with Java.
Curve fitting in Java.
Create numerical approximation in Java.
Create numerical integration using the trapezoid method into the C++
language.
Create plotting graphs in C++ language.
Make statistical computations with C++ language.
Using matrix math operation and using structures to simplify parameter
passing with C++.
Create a table with a wizard in Visual Basic.
Set and remove key in Visual Basic.
Entering and editing data in Visual Basic.
Create filters by selection and forms in Visual Basic.
Create forms and make reports in Visual Basic.
World Wide Web
Using Internet to access we-based textbooks.
Using Internet to access public forum to obtain information and other
opinions.
Sending a data file from your computer to other co-workers’ computer.
Designing a home page and web page.
Publishing instructional software on the Internet.
Building a Tube Websites tutorial.
Expanding the knowledge with appropriate web links and reading.
Sign up to a weekly newsgroup.
Subscribe to any online engineering journal and magazine for latest
technology.
Using Videoconferencing, Facebook, and skype.
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0.98
0.96
0.97
0.98
0.92
0.91
0.77

1.85
1.82
1.80
1.73
1.70
1.70

0.90
0.86
0.84
0.80
0.79
0.76

0.91
0.94
0.96
0.96
0.95
0.93
0.85

3.48
3.43
3.37
3.22
3.19
3.12
2.92

1.12
1.14
1.13
1.13
1.18
1.16
1.14

0.88
0.91
0.94
0.94
0.94
0.93
0.93
0.91

2.77
2.66
2.64
2.53
2.61
2.69
2.58
2.48

1.13
1.09
1.10
1.07
1.09
1.13
1.08
1.03

0.77
0.81
0.87
0.91
0.91
0.92
0.95

1.97
1.95
1.88
1.85
1.81
1.79
1.79

0.86
0.84
0.83
0.81
0.77
0.78
0.76

0.94
0.94
0.94

1.78
1.79
1.78

0.76
0.78
0.77

0.94
0.92
0.91
0.90
0.89

1.81
1.82
1.79
1.80
1.81

0.78
0.81
0.77
0.79
0.80

0.76
0.79

3.04
3.23

0.99
1.00

0.72
0.73
0.73
0.70
0.77
0.78
0.77

3.36
2.56
2.40
2.21
2.70
2.44
2.50

1.04
1.05
1.01
0.99
1.10
1.03
1.07

0.75

3.10

1.10

0.96

0.98

0.97

0.94
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Appendix C. Attitudes toward ICT
Items
Attitudes
The use of electronic mail, Facebook, Twitter and
Skype make it easier to communicate with my
students.
The use of simulation allows me to create some
aspects of real-world learning in the classroom.
The use of simulation enables me to focus on the
elements of a real problem or system.
I feel that I will not master advance ICT skills.
I feel that using ICT in the class is difficult and hard
for me.
I feel uncomfortable when using ICT in my
teaching.
The thought of using ICT in teaching make me
anxious.
Using ICT in teaching confuse me.
The challenge of solving problems with ICT does
not appeal to me.
Using ICT in teaching gives me a headache.
I hesitate to use ICT for fear of making mistakes I
cannot correct.
I avoid using ICT at all cost.
Using ICT in classroom frustrates me.
I sometimes get nervous just thinking about ICT.
I have high confidence to use ICT in my classroom.
I feel that I take a long time to understand some
issues on the use ICT my classroom.
The thought of using ICT for teaching makes me
feel uncomfortable.
The use of ICT in classroom is burdensome.
The use of ICT in classroom makes students passive.
The use of ICT prevents me from being creative.
Only people who are skilled should use ICT.
Using ICT for teaching wastes time.
The time used for learning ICT is better spent on
learning something else.

Cronbach’s
Alpha
0.86
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Factor loading

Mean

S.D

0.63

3.86

0.70

0.92

3.78

0.67

0.75

3.71

0.73

0.50
0.65

3.90
4.06

0.78
0.71

0.71

4.20

0.68

0.72

4.13

0.72

0.83
0.85

4.21
4.18

0.66
0.67

0.90
0.88

4.25
4.24

0.68
0.67

0.82
0.89
0.73
0.56
0.56

4.22
4.27
4.20
3.56
3.97

0.70
0.62
0.75
0.89
0.73

0.73

4.20

0.73

0.65
0.60
0.80
0.81
0.87
0.66

4.25
4.20
4.25
4.13
4.36
4.23

0.73
0.78
0.74
0.79
0.62
0.77

