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Abstract: Electronic resources have become a more accessible and convenient method for teaching. However, the rate 
of using e-learning resources and materials between different education levels is not equal. Many kindergarten 
teachers think that hard copies of picture books are preferable to electronic picture books. Most people assume that 
early childhood education teachers have lower rates of utilization of electronic materials. This study investigated the 
usage of e-learning resources and materials of the pre-service teacher, and the survey through questionnaire was 
used as research design to carry out the study. Two hundred and eighty-five pre-service teachers from eight 
universities offering teacher education programs in Taiwan completed the web-based survey. We developed a scale 
called The Computer Attitudes Test (CAT) for Pre-service Teachers as our survey instrument. The Computer Attitudes 
Test for Pre-service Teacher consists of thirty-six items, and the format of the response to each item was five-point 
Likert scale. Three components of attitudes towards using computers,  cognitive, affective, and behavioral 
components, construct these survey tools. The internal consistency was calculated using Cronbach’s Alpha for each of 
the three components, and the correlations were also calculated for the scores between each of components and the 
total score. Coefficients indicate a high level of internal consistency for each attitude component. Confirmatory factor 
analysis was conducted and supported to construct validity of the three factors model. The results revealed that the 
respondents who enrolled in public schools, studied in technical universities with Natural Science as majors, and 
disadvantaged status were more favorable toward using  
e- learning resources than those who enrolled in private schools, studied in tertiary universities, major in Humanities 
or Social Sciences, and without disadvantaged status. The differences did not exist when their gender was taken into 
account. According to our result, some limitations and suggestions to the future study were discussed. 
 
Keyword: Pre-service Teachers, Teacher Education, Attitude, e-learning, e-resources 

 
 

I. INTRODUCTION AND AIM 

In today’s fast changing educational preferences, there are a lot of challenges for academicians of levels. In 
particular, school teachers face a diverse range of challenges which in turn results in facing complex 
pressures related to the staff daily work. Today’s teachers encounter an ever-changing professional 
territory with a persistently fast-paced evolution, which rapidly makes their knowledge and skills 
obsolete and transforms the entire educational context inadvertently (Fullan, 2007). They must sustain 
the continuous creation of pedagogical strategies that are aimed at widening and improving their 
educational potential (Robinson, 2008), and the use of Information and Communication Technologies 
(ICT) emerges as a high potential alternative to overcome such a challenge (Unesco, 2009) One major 
challenge is the development and usage of electronic material, for the upcoming generation, are digital 
natives. These children get in touch with the smartphone, pad…etc. They are more apt to learn through 
these digital facilities. Activating higher order thinking capacity among students to cope up with this 
technological World is also challenging for teachers. So teachers must keep pace and design their 
curriculum and the teaching materials in digital forms instead in print forms. These children not only read 
picture books that print on paper, but they also want to hear the story-telling voice, even want to interact 
with the characters in the story through multimedia. These children not only draw their pictures on paper, 
but they also scribble on the pad, and will not worry about the shortage of some colors of crayons. These 
children also solve mathematics problems more often through googling than asking the teacher. The 
ability of the teacher in this new era is not how much they know and how much they memorize. It would 
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be while addressing a growing and complex media landscape and a technological avalanche of tools and 
content that they are not trained to manage, how soon they adapt to the updated educational technology, 
and how well they can arrange the activities and materials in their teaching careers(Cook, 2001; 
Houghton, Miller and Foth, 2014; Schibeci et al., 2008). These future teachers’ attitude of using the e-
resource will decide whether they can survive in the next education era. So this study was aimed at 
understanding the attitudes or the pre-service teacher, and the following research questions were 
addressed:  
 
1. What are the pre-service teachers’ attitudes towards using e-learning resources?  
2. Do the pre-service teachers’ attitude towards using e-learning resources affected by their demographic 
characteristics?  
 

II. E-LEARNING RESOURCES FOR TEACHING AND LEARNING 

‘E-learning resources’ or ‘e-resources’ are the terms that generally encompasses several kinds of digital 
materials for teaching and learning, such as an electronic library, virtual library and cloud library are used 
as the terms to describe collections of e-learning resources. Additionally, people usually access e-learning 
resources with the aid of devices such as computers, radio and television sets, and mobile phones. 
Moreover, people often reach e-learning resources as converting the teaching subjects into electronic 
forms, so that many distance learners can access the materials without differences in the location and time 
(Reitz 2004). However, Uziak and Oladiran (2012) argued that e-learning is not just the application of ICT 
in teaching, but also the expanding of learning possibilities to a new frontier in education. In this manner, 
e-learning challenges require more effort for equivalent or improved learning outcomes and require joint 
efforts from lecturers and students. 
 
   Many researchers have compared e-learning to traditional teaching in several ways, such as the 
improvement of learning outcome, the satisfaction of students, and the rate of course completion (Bernard 
et al., 2014; Chigeza and Halbert, 2014; Israel, 2015; Northey et al., 2015; Southard, Meddaug and Harris, 
2015; González-Gómez et al., 2016; Ryan et al., 2016) . As a cognitive and knowledge-oriented process, the 
complexity of learning makes the establishment of an effective e-learning platform more complicated. 
When reviewing the literature, we often find that teaching and learning are not only influenced by 
teaching format; many other factors also play significant roles. So in this study, we focus on discussing 
some of the factors developed by these studies.  
 
In the 21st century with the advent of Information and Communication Technology there is an inundation 
of information from various sources all around the World. These technological advancements have made 
information sharing and accessing at fingertips. These are presenting the education field with both 
challenges and opportunities in the teaching practice. The challenge is to avail the best resources from 
authentic sources to train students in 21C skills viz. Communication, remote collaboration, critical 
thinking, creativity and problem solving.  Just receiving information doesn’t imply engaging. It’s important 
for educational institutions to practice technology-enhanced teaching and learning to facilitate learners to 
acquire  these skills. There are  methods  like flipped class, Blended learning to make use of technology in 
education by integrating e-resources to achieve expected outcomes with a great learning experience in 
this digital age. Then it all begins with the questions, are we prepared to equip our teachers with proper 
training? How are Pre- Service Teachers’ behaviour and attitude and their knowledge of technology will 
help in adopting this? and how is it integrated into the teaching curriculum?, is currently a major focus of 
research in teacher education.  
 

III. PRE-SERVICE TEACHERS’ ATTITUDES TOWARDS USING E-LEARNING RESOURCES 

Coming to Teacher Educators, many of them are adopting the use of technology in their personal lives but 
are not shifting this knowledge into their professions. Furthermore, researches also indicated that Pre-
service teachers (PSTs) are not completely trained with adequate resources and trainings to integrate e-
resources in teaching and learning (Chigona & Chigona, 2013; Sang, Tondeur, Chai, & Dong, 2014; 
Tondeur, Pareja Roblin, van Braak, Voogt, & Prestridge, 2017; Voogt & McKenney, 2017). Teaching with e-
resources is far beyond mere adapting of technological tools but should be in a capacity to use 
intentionally in their teaching and learning to maximize their teaching goals.  (Tondeur et al., 2017). 
Though the Higher Education sector is fast approaching in integrating e-resources, this doesn’t imply that 
it is happening at the same pace in school education and other educational settings. Many researches have 
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pointed out that there's a huge lack of training for Pre-service teachers for their classroom teaching  
(Enochsson & Rizza, 2009; Tondeur et al., 2012). It is very important to train and encourage Pre-service 
Teachers to use technology as this brings a tremendous change in shaping the teaching practices across 
the educational scenario and that further reflects their future teaching and learning methodologies. 
Tondeur et al. (2013, p. 242) proposes to integrate technological resources in PSTs training while 
emphasizing the positive impacts of these resources in various disciplines. 
 
Studies on pre-service teachers’ attitudes and beliefs have revealed that future teachers are optimistic, 
highly confident, and humanistic as they enter teacher education programs (Richardson, 1996; Wideen et 
al., 1998). Several studies have examined entering pre-service teachers’ beliefs and their effect on learning 
to teach within a teacher education program (Holt-Reynolds, 1992; MacKinnon & Erickson, 1992; Ross, 
Johnson, & Smith, 1992). Some research has revealed that pre-service teachers who are familiar with 
using e-resources may have more positive attitudes and advocated for a closer examination of the 
relationship between teachers’ beliefs and teaching practices (Pajares, 1992; Pomeroy, 1993). The 
attitudes of pre-service teachers (PSTs) will lead to their self-efficacy and beliefs, and most teachers hold 
beliefs about their work, their roles and responsibilities, and the subject matter they teach. These beliefs 
provide an active link to classroom action and, ultimately, to students’ classroom learning (Brownell & 
Pajares, 1999; Peterson, Fennema, Carpenter, & Loef, 1989). Pre-service teachers also enter teacher 
education programs with healthy views of teaching acquired during their previous life and schooling 
experiences (Brookhart & Freeman, 1992).  
 

IV. THEORETICAL BACKGROUND  

A range of studies reported their result and implication of developing e-learning resources, and discussed 
some factors that predict the teachers’ attitude toward using e-learning resources. For example, Yang and 
Chang (2013) reported that the learners developed e-resources as a supplement for  their biology syllabus 
for increasing the retention of both content and enhancing critical thinking skills. Davis (1985) used the 
Technology Acceptance Model (TAM) to anticipate an individual’s probability of digital inventions and 
computer-based systems acceptance.  
 
 

 
 
Bagozzi and Burnkrant (1979) suggested that attitude has three components: cognitive, affective, and 
behavioral. Bagozzi and Burnkrant (1985) defined that the cognitive component refers to an one’s 
particular beliefs about the specific entityt, Chaiken, and Stangor (1987) elaborated that the cognitive 
component contains a value-based assessment, judgment, reception or perception of the object. Fishbein 
and Ajzen (1975) thought that the behavioral component refers to an individual’s subjective probability 
that he or she will perform a specified behavior. McGuire(1985) argues that the affective component 
refers to what extent a person likes the object of his thoughts. Based on the Fishbein and Ajzen (1975) 
model of attitude, an instrument that measures attitudes would need to load onto the three different 
components of attitude: cognitive, affective, and behavioral. We brainstormed our original items, and 
those items were categorized into three pools by the researchers independently to assess whether there 
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was an agreement in the labeling of the categories for the initial pilot.  This model was applied by other 
researchers on different technological innovation, viz. digital education (Ngai, Poon, and Chan, 2007), 
smartphone learning (Liu, Li, and Carlsson, 2010), e-commerce (Wu, and Wang, 2005), net/online banking 
(Lai and Li, 2005), and the embracing of smartphones internet (Hong, Thong, and Tam, 2006). These 
studies also identify variables that arbitrate between system features and the real usefulness of the 
system, such as perceived usefulness, perceived ease of use, attitude to use. Brown and (1992) study finds 
that a shortest and constructive association between a person's inclination regarding an object or 
behavior and that person's behavior, and the attitude is the consequence of anyone’s trust regarding the 
behavior and the outcome of that behavior.  With reference to Ajzen (1991 & 2002)  and the recent studies 
based on his theory of Planned behaviour (Burns Micheal E., et.al 2018) stated that attitude refers to 
anybody’s common acceptance to seize in a given behavior, it is  one’s  productive or unproductive 
gauging  of specified object or behavior and affective responses. Bush, A. and N. Grotjohann (2020). In 
their study on attitudes of First-Year PSTs collaboration in exchange, division of work and co-construction 
reported the differences among them.  
 

V. METHODOLOGY 

5.1 Method and tools 
This study adopted a quantitative method to collect data that provided answers to the research questions 
for the study. We have adopted instruments developed by Fishbein and Ajzen (1975) revised by Dwivedi 
Y.K., et.al., (2019).  It has three factors; Cognitive, Affective and Behavioural with 12 items each. 
Descriptive Statistics, Correlations, Chi-square, T- test, Confirmatory Factor Analysis (CFA), Path Analysis 
to test the model and Cronbach Alphas to check the reliability were carried out.  We applied the survey 
method as our research methodology in the study, and a questionnaire containing closed-ended questions 
based on Likert scale was developed to collect our research data. To answer the research question, We 
used a self-developed questionnaire- The Teacher Attitudes toward Using E-resources Scale (TAUES) to 
evaluate the attitudes of pre-service educators toward using e-resources. The TAUES measures the three 
domains of attitude: (1) Cognitive  (Ajzen & Fishbein, 1980): teacher perceptions of using e-resources; for 
example, “I know how to find the e-resources”. (2) Affective g (Tsai, Chuang, Liang, & Tsai, 2011, 223).: 
beliefs about the efficacy of using e-resources; for example,  'I like using multimedia books rather than a 
printed book.' (3) Behavioral  (Hassan et al, 2011): perceptions of professional roles and functions; for 
example, 'I read books more often on electronic devices.' We invited several educational technology 
experts to validate the questionnaire. The research method was employed to understand and interpret 
Pre-service Teachers attitude to adopt technology in their natural settings (Yin, 2003). Further, this 
research enabled the researchers to pay keen observation to the individuals responses to notice the 
underlying logic of PSTs opinions. Further the collected data was thematically analyzed. Farjon, D., et al. 
(2019) mapped the integration of technology in the initial teacher education program of N=398 PSTs. The 
attitudes and beliefs were identified to be powerful influence but access to technology is meagre. 
 
 
5.2 Sample 
Pre-service teachers of eight universities in Taiwan served as the participants for this study. Among these 
eight universities, two universities are located in northern Taiwan, both northern Taiwan and central 
Taiwan have selected three universities as our sample. Of these universities, four types of teacher 
education programs are included, two for special education, four for elementary school, four for high 
school and two for early childhood education. A total of 285 pre-service teachers completed the 
questionnaire. 
 

VI. RESULTS 

6.1 Demographic information 
This study aims at discussing the attitude of pre-service teachers' attitude toward e-resources. In order to 
address pre-service teachers' attitude toward using e-resource, the Teacher Attitudes toward Using E-
resources Scale (TAUES) was administered. Pre-service teachers responded to their demographic 
information and thirty-six items on a Likert-type scale (i.e., from one for not important at all to five for 
very important). Demographic information collected from the pre-service teachers included gender, 
academic status ( public or private school; technical or tertiary university; major in humanity and social 
science or natural science), and disadvantaged status. Table 1 shows the demographic and descriptive 
information of the participants. 
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Of our respondents, 23.9% are males, 76.1% are males ; 73.0% enrolled in public schools, 27.0% enrolled 
in private schools; 23.5% were from technical university, 76.5% respondent were from tertiary 
university; 54.0% major in natural science, 46.0% major in humanity or social science; 7.4% were 
disadvantaged students, 92.6% were ordinary students.  

Table1  Demographic and descriptive information of the participants 

Variable level Frequency Percent 

Gender male 68  23.9%  
 female 217  76.1%  

Public public 208  73.0%  
  private 77  27.0%  

University technical 67  23.5%  
  tertiary 218  76.5%  

Department natural science 154  54.0%  
  humanity or social science 131  46.0%  

Disadvantaged disadvantaged 21  7.4%  
  ordinary 264  92.6%  

  Total 285  100.0%  

 
6.2 Reliability and validity analysis 
Before the survey of the questionnaire, TAUES was presented to several experts to improve face and 
content validity. Reliability was examined using Cronbach's alpha values for each variable. As shown in 
Table 2, the values of all subscales were above .82, which is a commonly accepted level. The reliability of 
cognitive, affective, and behavior subscales are .825, .861, and .968. We test the construct validity through 
the first-order Confirmatory Factor Analysis based on the    Fishbein and Ajzen's (1980) three components 
model of attitude was conducted. Results indicated a good fit for the three components construct: As for 
model fit index, χ2 = 26.383, df= 24, p= .334, χ2/df= 1.099. Model fit statistics determine how well the 
various models fit the data, the chi-square tests the consistency of the covariance pattern among the 
observed variables, and the smaller the chi-square statistic is, the better the model fit. The chi-square/ 
degrees of freedom ratio (χ2/df) is most often used to determine fit, for the chi-square statistic is sensitive 
to sample size. This CFA model had a goodness-of-fit according to this standard. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2. Construct validity through first-order CFA 
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As for Goodness-of-fit statistics of the CFA model, GFI= .980, AGFI=.962, all larger than .90, and showed a 
goodness-of-fit, for the closer the GFI and AGFI are to 1.0 the better the model fits the data. Generally, GFI 
and AGFI values larger than 0.9 indicate a good model fit (Hu & Bentler,1999 & 1998). This CFA model 
also had a goodness-of-fit according to this standard. As for the comparative fit index of the CFA model, 
NFI=.980, TLI=.997, CFI= 0.998, RMSEA=.019. The NFI, TLI, and CFI all compare the improvement in the fit 
of the proposed model over the null model, with measures closest to 1.0 indicating ideal fit. Values above 
0.9 are considered excellent. The RMSEA considers the error of approximation in the population. Thus the 
higher the RMSEA value, the more errors in approximation, a value closer to 0, ideally below 0.8, is 
preferable (Weston & Gore, 2006). All the index reach an excellent standard, which means our survey data 
support this CFA model. The first-order CFA model is shown in Figure 2. (Şimşek, 2007; Çokluk, 
Şekercioğlu & Büyüköztürk, 2010). 
 
To test the overall model (multigroup analysis) path analysis was conducted to see the standardized 
effects of factors on variables. Table 2 shows the effects of all variables in the study. Path analysis 
indicates the direct effect of a coefficient on variables. Paths may not be equal across groups and it can be 
moderated. Any Chi-square more than the threshold will be variant for a path by path analysis.   The 
following table indicates the indirect effect of each variable on one another. 0.3 is considered as medium 
effect, values greater than or equal to 0.5 are considered as higher. (Cohen, 1988 cited in Timothy, 2009). 
This study examined the higher effect of H5 from AeR to CF(0.85).   
The values in path analysis shows that the chi-square value was significant (x2=26.383, df=24, CFI=.998,  
p=.334).  T-values are also found to be significant among the variables. 
 

 
 
6.3 Descript analysis of preservice 
 
To address pre-service teachers' attitudes toward using e-resources,  we computed the TAUES's total 
scores of the whole scale and subscales on by averaging individual item's scores. Higher scores on the 
TAUES indicate that respondents felt the statements about using e-resources were important or agree, 
and lower scores indicate that respondents felt the statements were not important or disagree. For the 
whole scale, the range of individual item's mean scores was 3.04 to 4.10, total whole scale's mean scores 
were 4.02 (SD = .89). 
For the cognitive subscale, the range of individual item’s mean scores was 3.04 to 4.10, total cognitive 
subscale’s mean scores were 4.02 (SD = .89). Average scores on six of the items were above three points 
five, indicating that the respondents felt the statements were more important than not important. For the 
affective subscale, the range of individual item’s mean scores was 3.10 to 4.05, total affective subscale’s 
mean scores were 4.00 (SD = 1.06). Average scores on six of the items were above three points five, 
indicating that the respondents felt the statements were more agree than disagree. For the behavioral 
subscale, the range of individual item’s mean scores was 3.16 to 4.04, total behavior subscale’s mean 
scores were 3.98 (SD = 1.08). Average scores on eight of the test items were above five, indicating that 
respondents felt the statements were more frequently than rarely. Table 2 shows the mean scores, 
standard deviations, maximum scores, and minimum scores of the whole scale and each subscale. 
 

Table 2: Descriptive statistics and correlation among study variables 
 mean standar

d 
deviatio

n 

max min whole 
scale 

cognitiv
e 

affective 

whole scale 4.02  0.89  4.10  3.04        
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cognitive 4.05  0.98  4.10  3.04  0.82      
affective 4.00  1.06  4.05  3.10  0.86  0.57    
behavior 3.98  1.08  4.04  3.16  0.87  0.57  0.63  

 
Correlation between the whole scale and each subscale are .82, .86, and .87 demonstrated a strong 
relationship on the construct of TAUES. All correlations reach significance at p<0.01, illustrating that each 
component contributes to the total score. Correlation values among subscales were also excellent, 
measuring .57 between the cognitive component and affective component, .57 between the cognitive 
component and behavioral component, and .63 between the affective component and behavioral 
component. The results of the bivariate Pearson’s correlation coefficients are shown in Table 2. 
 
6.4 T-test and analysis of variance 
To identify the differences in pre-service teachers’ attitude toward using e-resources depending on 
gender, we performed an independent sample T-test, where gender served as the factor, and the total 
score and three components of attitude served as the outcome variable. With the Levene’s test for 
homogeneity of variance was assumed (F=.83, p=.362), there was no significant difference in a total score 
between male and female, t(283) = -1.65(p=.100), two-tailed with male 3.86(SD=.11) scoring lower than 
female 4.07 (SD= .06). The magnitude of difference in the mean -.20 (95% CI: -.45 to .04) was small. Mean 
score of a cognitive subscale for groups who are male and female were 3.98(SD=.12) and4.08 (SD= . 07). 
The Levene’s test for equality of variance showed that F<.01 (p=.997) , as a result of checking the equal 
variances assumed as t(283) = -.68 (p=.496). Mean score of an affective subscale for groups who are male 
and female were 3.73(SD=.14) and4.09 (SD= .07). The Levene’s test for equality of variance showed that 
F=6.21 (p=.013) , therefore equal variances were not assumed, so checking the t(98.56) = -2.29 (p=.024). 
Mean score of a behavioral subscale for groups who are male and female were 3.88(SD=.13) and 4.01 (SD= 
.07). The Levene’s test for homogeneity of variance showed that F=.16 (p=.691) , as a result of checking 
the equal variances assumed as t(283) = -.90 (p=. 68). Overall, the effect of gender was statistically 
significant with an alpha level of .05 on affective subscale, but no significant difference was shown on total 
score, cognitive subscale, and behavioral subscale. The results of the independent sample t-test are shown 
in Table 3.   
 

Table 3: Independent t-test for gender on attitude whole scale and subscale 

  N Mean SD F(Levene'
s Test) 

Sig. T df Sig. (2-
tailed) 

Whole male 68 3.86 .11 .83 .362 -1.65 283 .100 

scale female 217 4.07 .06      

cognitive male 68 3.98 .12 .00 .997 -.68 283 .496 

 female 217 4.08 .07      

affective male 68 3.73 .14 6.21 .013    

 female 217 4.09 .07   -2.29 98.56 .024 

behavior
al 

male 
68 3.88 .13 .16 .691 -.90 283 .368 

 female 217 4.01 .07      

 
With the Levene’s test for homogeneity of variance was not assumed (F=4.12, p=.043), there was 
significant difference in total score between group of public schools and private schools, t(124.04) = 8.66 ( 
p<.001), two-tailed with public schools 4.28 (SD =.76) scoring higher than private schools 3.32 (SD= . 85). 
The magnitude of difference in the mean .95 (95% CI: .76 to 1.17) was significant. Mean score of a 
cognitive subscale for groups which are public schools and private school was 4.26(SD =.86) and 3.51 
(SD= 1.07). The Levene’s test for equality of variance showed that F=8.39 ( p=.004) , as a result of checking 
the equal variances not assumed as t(114.28) = 5.50 ( p<.001). Mean score of an affective subscale for 
groups which are public schools and private school were 4.26(SD =.96) and 3.31(SD = 1.02). The Levene’s 
test for equality of variance showed that F=2.87 ( p=.#) , therefore equal variances were assumed, so 
checking the t(283) = 7.34( p<.001). Mean score of a behavioral subscale for groups which are public 
schools and private school were 4.29(SD =.93) and 3.15 (SD = 1.03). The Levene’s test for homogeneity of 
variance showed that F=.42 ( p=.519) , as a result of checking the equal variances assumed as t(283) = 
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8.91 ( p<.001). To sum up, the effect of type of schools was statistically significant with an alpha level of 
.05 on total score, cognitive subscale, affective subscale, and behavioral subscale, the results of the 
independent sample t-test are shown in Table 4.  
 

Table 4: Independent t-test for type of school on attitude whole scale and subscale 

    N Mean SD F(Levene'
s Test) 

Sig. t df Sig. (2-
tailed) 

Whole  public 208 4.28  .76  4.12  .043 9.11  283 .000 

scale private 77 3.32  0.85      8.66  124.04  .000 

cognitive public 208 4.26  .86  8.39  .004 6.08  283 .000 

  private 77 3.51  1.07      5.50  114.28  .000 

affective public 208 4.26  .96  2.87  .091 7.34  283 .000 

  private 77 3.31  1.02      7.12  128.23  .000 

behaviora
l 

public 
208 4.29  .93  0.42  .519 8.91  283 .000 

  private 77 3.15  1.03      8.51  124.88  .000 

 
With the Levene’s test for homogeneity of variance was not assumed (F=59.07, p<.001), there was 
significant difference in total score between group of technical universities and tertiary universities 
schools, t(258.02) = 11.42 ( p<.001), two-tailed with technical universities 4.69 (SD=.38) scoring higher 
than tertiary universities schools 3.81 (SD = .90). The magnitude of difference in the mean .88 (95% CI: .73 
to 1.03) was significant. Mean score of a cognitive subscale for groups who are technical universities and 
tertiary universities were 4.68(SD=.44) and 3.86 (SD = 1.02). The Levene’s test for equality of variance 
showed that F=41.68 ( p<.001) , as a result of checking the equal variances not assumed as t(255.38) = 
9.44 ( p<.001). Mean score of an affective subscale for groups who are technical universities and tertiary 
universities were #4.60(SD=.051) and #3.82 (SD = 1.12). The Levene’s test for equality of variance 
showed that F=52.54 ( p<.001) , therefore equal variances were not assumed, so checking the t(244.24) = 
8.00 ( p<.001). Mean score of a behavioral subscale for groups who are technical universities and tertiary 
universities were 4.77(SD=.51) and 3.74 (SD = 1.10). The Levene’s test for homogeneity of variance 
showed that F=67.62 ( p<.001) , as a result of checking the equal variances assumed as t(238.66) = 10.57 ( 
p<.001) Overall, the effect of type of university was statistically significant with an alpha level of .05 on 
total score, cognitive subscale, affective subscale, and behavioral subscale, the results of the independent 
sample t-test are shown in Table 5. 
 

Table 5: Independent t-test for gender on attitude whole scale and subscale 

    N Mean SD F(Levene'
s Test) 

Sig. t df Sig. (2-
tailed) 

Whole  technical 67 4.69  0.38  59.07  .000 7.73  283 .000 

scale Tertiary 218 3.81  0.90      11.42  258.02  .000 

cognitive technical 67 4.68  0.44  41.68  .000 6.42  283 .000 

  Tertiary 218 3.86  1.02      9.44  255.38  .000 

affective technical 67 4.60  0.51  52.54  .000 5.56  283 .000 

  Tertiary 218 3.82  1.12      8.00  244.24  .000 

behavioral technical 67 4.77  0.51  67.62  .000 7.41  283 .000 

  Tertiary 218 3.74  1.10      10.57  238.66  .000 

 
With the Levene’s test for homogeneity of variance was not assumed (F=28.37, p<.001), there was 
significant difference in total score between group of disadvantaged and ordinary, t(154.72) = 12.91 ( 
p<.001), two-tailed with disadvantaged 4.81 (SD=3.96) scoring higher than ordinary 3.96 (SD = .90). The 
magnitude of difference in the mean .85 (95% CI: .72 to .98) was significant. Mean score of a cognitive 
subscale for groups who are disadvantaged and ordinary were 4.80(SD=.26) and 3.99(SD = .99). The 
Levene’s test for equality of variance showed that F=20.86 (p<.001) , as a result of checking the equal 
variances assumed as t(82.09) = 9.54 ( p<.001). Mean score of an effective subscale for groups who are 
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disadvantaged and ordinary were 4.77(SD=.24) and 3.94(SD = 1.08). The Levene’s test for equality of 
variance showed that F=26.46 ( p<.001) , therefore equal variances were not assumed, so checking the 
t(117.50) = 9.91 ( p<.001). Mean score of a behavioral subscale for groups who are disadvantaged and 
ordinary were 4.85(SD=.35) and 3.91(SD = 1.09). The Levene’s test for homogeneity of variance showed 
that F=36.21( p<.001) , as a result of checking the equal variances assumed as t(59.10) = 9.19 ( p<.001). 
To sum up, the effect of disadvantaged status was statistically significant with an alpha level of .05 on total 
score, cognitive subscale, affective subscale, and behavioral subscale. The results of the independent 
sample t-test are shown in Table 6.  

Table 6: Independent t-test for gender on attitude whole scale and subscale 

    N Mean SD F(Levene'
s Test) 

Sig. t df Sig. (2-
tailed) 

Whole  disadvantaged 21 4.81  0.17  28.37  .000       

scale ordinary 264 3.96  0.90      12.91  154.72  .000 

cognitive disadvantaged 21 4.80  0.26  20.86  .000       

  ordinary 264 3.99  0.99      9.54  82.09  .000 

affective disadvantaged 21 4.77  0.24  26.46  .000       

  ordinary 264 3.94  1.08      9.91  117.50  .000 

behavior
al 

disadvantaged 
21 4.85  0.35  36.21  .000       

  ordinary 264 3.91  1.09      9.19  59.10  .000 

 
6.5 Multiple linear regression analysis 
 
A multiple linear regression analysis was used to develop a model for predicting pre-service teachers’ 
attitude toward using e-resources from their gender, enrolled in public schools or private schools, study in 
technical universities of tertiary universities, major in humanity and social science or natural science, and 
with disadvantaged status or ordinary status. All five predictors were entered into the model, as shown in 
Table 7. The resulting model was statistically significant, and the five factors accounted for 37% of the 
variance of the total score of attitude, F(5, 279) = 32.80, p<.001. Among these five factors, three predictors 
had significant positive effects on pre-service teachers’ attitude to use e-learning resources. An 
examination of the standardized beta weights indicates that the greatest contributors to the prediction 
model were enrolled in public/private schools (β = 0.39, p< 0.001), study in technical/tertiary universities 
(β = 0.27, p< 0.001), and major in humanity and social science or natural science (β = 0.16, p< 0.001). 
Besides, there were no multicollinearity problems since the VIFs for the constructs ranged in value from 
1.02 to 1.18.  
 

Table 7: Results of the multiple regression analysis predicting total score of attitude to use e-resources 

  B Std. Error Beta t Sig. VIF 

(Constant) 6.13  0.43    14.12  0.000    

gender 0.07  0.10  0.03  0.69  0.489  1.02  

public -0.79  0.10  -0.39  -8.03  0.000  1.05  

university -0.58  0.11  -0.27  -5.32  0.000  1.18  

department 0.29  0.09  0.16  3.36  0.001  1.04  

disadvantage
d 

-0.34  0.17  -0.10  -1.96  0.052  1.12  

 
 

VII. FINDINGS 

Teaching is all about bringing a teacher's  knowledge in his/her discipline and envisioning concepts by 
using appropriate tools to make learning possible.  Shulman (1986) emphasized on looking at all these as 
one entity rather than separately.  Mishra and Koehler (2006) adds to Shulman by stating that “It’s not just 
the knowledge of technology but the adaptability of e-resources and integrating them as teaching 
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resources is all required. The responses solicited data on how Pre-Service Teacher Educators were 
accessing digital technology in lesson preparation, their easeness in availing the institutional facilities and 
their comprehension and execution of this study’s conceptual frameworks. The following were themes 
that arose and formed to appropriation of the constructs: 
 
●    e- resources mediated teaching-learning evaluation policies; 
●   Autonomy in Content specific instructional resources;  
●   Teacher and Teaching  development and e-resources;  
●   e-discussions in the pre-service teacher preparation.  
 
e- resources Mediated Teaching-Learning Evaluation Policies 
 
Knowledge of e-resources is the key issue to any educator’s conception in teaching-learning environment 
(Graham, Borup, & Smith, 2012; Voogt & McKenney, 2017). In other words, e-resources are available in 
abundance but it depends on individuals capacity to own this knowledge as fast as one can. Thus it will 
become an educator’s unique knowledge of appropriating the e-resources that fit into the content in turn 
make it interesting and understandable to the learners by using more examples, activities and 
presentations (Guerrero, 2010). At this instance, it is understood that the PSTs ability to examine the uses 
of e-resources based on their teaching-learning objectives that have been posed to be attained. Major 
initiatives in education are possible only with teaching policies. To make a new policy it is important to 
educate the concerned. When it comes to educating the teachers about e-resources   is only by 
communicating about e-Learning educational process and in present context (Anderson, 2003). Hence 
21st century can be digital learner centered only when educational policies are made to bring a wanted 
change in the teaching-learning process. A participant in interview indicated how they are they are 
flexible, ease and comfortable in using technology in communicating with the students, if it becomes a 
policy to bring educational reformation:  
 
…e-resources are easy to access and we find lots of learning materials to better train the students, if using 
these resources are made use in evaluation of learning materials then it would bring fair evaluation for all.  
 
Autonomy in Content Specific Instructional Resources 
Interview Participants shared their enthusiasm to integrate e-resources, however, they were 
appropriating the e-resources conveniently and it may not be the same with everyone. Further, at a later  
level to make use of technology for sharing course materials, assignments and taking online tests,  
institutional support and training will equip PSTs to enhance e-learning. In other words, PSTs can  use ICT  
at alternative and augmentation levels. However, the researchers believe that the PSTs need to be 
empowered both by the Education Ministry at central and  institutional level . This furthers their capacity 
to find authentic resources available online. exercises and practice materials available online for students 
with different tools and techniques provide immediate feedback. This e-learning emphasises conventional 
teaching strategies (Roblyer & Doering, 2014). When PSTs are  motivated to use e-resources by 
experiencing their benefits and better suitable materials for their curriculum goals a participant clearly 
states how autonomy to choose teaching materials makes instruction joyful:  
 
I can choose many activities for my teaching and can make use of online practicing materials and thus meet 
my learning goals, well I prefer multimedia books rather than a print book. It makes me understand better 
and feel comfortable. 
 
Teacher and Teaching  Development and e-resources 
PSTs are already progressing to substitute e-resources with traditional teaching resources but more to be 
done to meet the 21st Century educational needs. Mishra and Koehler (2008) relate content knowledge 
and pedagogy enhance and transform the educators in meeting the learning goals when given the 
appropriate and relevant training.  Furthermore, the implementation of what teachers were trained is 
much depended on subject specific demonstrations. It also expressed by the participants that there is a 
need of specific instructional software for both experienced and novice users of digital resources. A 
participant shared how software is: 
 
  ….the software interfaces are learner friendly. No hiccups in following stepwise procedures of the material 
provided.  
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e-learning Activities in the Pre-Service Teacher Preparation 
There should be a teaching framework for PSTs around teaching with e-resources and advance into 
application of integration in periodic teacher training.  This kind of approach enables PSTs to be 
comfortable using e-resources (Stokes-Beverley & Simoy, 2016). Teacher Educators in this study, though 
not expert users of digital resources, can find the resources for their lesson and integrate in their daily 
teachings. A teacher educator, when asked about her  knowledge and adoption, summed up by saying:  
 
Ummm…. given technology at our disposal I prefer to spend my time on designing and developing my content. 
Using technology enriches the students learning process. How can I increase my technical efficacy….. 
 

VIII. DISCUSSION AND CONCLUSION 

In this paper, we addressed the question of whether pre-service teachers hold the positive attitude of 
using e-resources, and whether the academic factors and demographic factors could have some effects on 
the using of e-resources. We tackled these questions by investigating a sample of the pre-service teacher 
through our survey instrument- The Computer Attitudes Test for Pre-service Teacher, which consisted of 
cognitive, affective, and behavioral components as the construct. As the results in the above section show, 
a confirmatory factor analysis supported the three-factor construct according to the collected data of our 
survey. Based on the result presented in this paper, strong correlations exist among the three 
components, and cognitive component was higher than the affective component and in turn, higher than 
the behavioral component. This is consistent with the previous finding and that the attitude of using e-
learning resources could be applied into a wide range of subject such as health education (Sung, Hwang 
and Yen, 2015), energy education (Yang, Chien & Liu 2012), Newtonian physics (Shute, Ventura and Kim, 
2013), citizenship education (Lim and Ong, 2012), language teaching (Reinders and Wattana, 2014). 
Therefore, Teacher Training Programs should be used to broaden teachers’ perspective and applications 
of teaching technology, and consistent with previous research which found that teachers believed they 
lack appropriate education on how to use educational technologies because of their lack of time, training, 
and economic support as the key factors. (Demirbilek & Tamer, 2010; Mumtaz, 2000). Our survey also 
elaborated four factors of academic attributes that have impacted pre-service teachers’ attitude to use e-
resources. In our multiple regression analysis models, these variables significantly influenced the total 
score of attitude, and this outcome confirmed existing literature that the academic attributes delivered 
consistent results (Zhang et al., 2004).  
 
The future study could extend the survey to some environmental factors and users’ experiences factors, 
such as modern tools, media-rich content, and innovative pedagogical approaches. Engaged online 
communication and meaningful presentations could also motivate pre-service teachers to use web 
resources, and enabling them to be capable of managing the resources. People often perform better and 
set higher achievement goals when they made some effort and felt satisfied in the learning process. That 
means when an appropriate condition is met, a specific type of learning can be best promoted. When 
someone is in the process of self-discovery, it urges him to anticipate new goals and purposes, and become 
less fearful of new learning opportunities. So, our further aim is to study the attitude of the pre-service 
teachers through regular evaluation of their performance, and see how they are accepting feedback and 
benefiting from the processes.  
 
Although this study was designed with our utmost care, inevitably, there are some limitations. One main 
limitation of this study was to use convenience sample that may not have a good representation of the 
target population, and future research should control this variable to overcome this limitation that better 
represents the target population. Secondly, it was evident that results would be influenced by specific 
characteristics and culture of the group and might fail to bring generalizations applicable to any other 
group because culture affects human behavior, future research should be developed within a cross-
cultural framework in order to gain a better knowledge of cultural differences. Thirdly, the modes sample 
size was a potential problem, and a more extensive and representative sample will be needed in our future 
study. Finally, we admit the subjectivity associated with the analysis concerning the using e-resources, the 
sensitivity of the results due to this subjectivity should be investigated in future work. Despite the 
limitations, this study contributes to our understanding of pre-service teachers’ attitude and its factors 
toward e-learning resources and supports the literature that the utilization and development of electronic 
teaching material are favorable for the instructor and the students. 
 
 



 
2152| Ming-Jiun Sung                                        E-Resources& Pre-Service Teachers (PSTs): “An Assessment on Cognitive,  

              Behaviour and Affective”  

REFERENCE 

1. Adu, E., et al. (2013). "E-learning and distance education in Nigeria." International Journal of science 
and Technology 2(2): 203-210. 

2. Ajzen, I. (1991). The Theory of Planned Behavior. Organizational Behavior and Human Decision 
Processes, 50, 179–211. 

3. Ajzen, I. (2002). "Perceived behavioral control, self‐efficacy, locus of control, and the theory of 
planned behavior 1." Journal of applied social psychology 32(4): 665-683. 

4. Ajzen, I. (2013). Constructing a theory of planned behavior questionnaire. Retrieved from 
http://people.umass.edu/aizen/pdf/tpb.measurement.pdf. 

5. Anderson, T. (2003). Getting the Mix Right Again: An updated and theoretical rationale for 
interaction. International Review of Research in Open and Distance Learning, 4(2). 
doi:10.19173/irrodl.v4i2.149 

6. Awodele, O., et al. (2009). "University enhancement system using a social networking approach: 
extending e-learning." Issues in Informing Science and Information Technology 6(1): 269-283. 

7. Bagozzi, R. P., & Burnkrant, R.E. (1985). Attitude organization and the attitude-behavior 
relationship: a reply to Dillon and Kumar. Journal of Personality and Social Psychology, 49, 1–16. 

8. Brookhart, S., & Freeman, D. (1992). Characteristics of entering teacher candidates. Review of 
Educational Research, 62, 37-60.  

9. Brown, S. P., & Stayman, D. M. (1992). Antecedents and consequences of attitude toward the ad: A 
meta-analysis. Journal of Consumer Research, 19, 34–51.  

10. Brownell, M. T., & Pajares, F. (1999). Teacher efficacy and perceived student success in 
mainstreaming students with learning and behavior problems. Teacher Education and Special 
Education, 22, 154-163.  

11. Burns, M. E., et al. (2018). "Theory of planned behavior in the classroom: An examination of the 
instructor confirmation-interaction model." Higher Education 75(6): 1091-1108. 

12. Bush, A. and N. Grotjohann (2020). "Collaboration in teacher education: A cross-sectional study on 
future teachers’ attitudes towards collaboration, their intentions to collaborate and their 
performance of collaboration." Teaching and Teacher Education 88: 102968. 

13. A. Chigona and W. Chigona, "South African pre-service teachers' under-preparedness to teach with 
Information Communication Technologies," 2013 Second International Conference on E-Learning 
and E-Technologies in Education (ICEEE), Lodz, 2013, pp. 239-243. 

14. Chaiken, S., & Stangor, C. (1987). Attitudes and attitude change. Annual Review of Psychology, 38(1), 
575–630. 

15. Chigeza, P., and Halbert, K. (2014). Navigating E-Learning and Blended Learning for Preservice 
Teachers: Redesigning for Engagement, Access, and Efficiency. Australian Journal of Teacher 
Education, 39(11), pp. 133–146. https://doi.org/10.14221/ajte.204v39n11.8 

16. Davis, F. D. (1985). A Technology Acceptance Model for Empirically Testing New End-User 
Information Systems: Theory and Results. Doctoral Thesis. Massachusetts Institute of Technology. 

17. Demirbilek, M., and Tamer, S. L., 2010. Math teachers' perspectives on using educational computer 
games in math education. Procedia-Social and Behavioral Sciences, 9, pp. 709–716. 

18. Dwivedi, Y. K., et al. (2019). "Re-examining the unified theory of acceptance and use of technology 
(UTAUT): Towards a revised theoretical model." Information Systems Frontiers 21(3): 719-734. 

19. Enochsson, A. B., & Rizza, C. (2009). ICT in initial teacher training: research review. OECD. 
doi:10.1787/220502872611 

20. Farjon, D., et al. (2019). "Technology integration of pre-service teachers explained by attitudes and 
beliefs, competency, access, and experience." Computers & Education 130: 81-93. 

21. Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and behavior: an introduction to theory and 
research. New York: Addison-Wesley. 

22. Fullan, M. (2007). The new meaning of educational change. New York: Routledge.  
23. Graham, C. R., Borup, J., & Smith, N. B. (2012). Using TPACK as a framework to understand teacher 

candidates’ technology integration decisions. Journal of Computer Assisted Learning, 28(6), 530–
546. doi:10.1111/j.1365- 2729.2011.00472.x 

24. Guerrero, S. (2010). Technological Pedagogical Content Knowledge in the Mathematics Classroom 
Abstract. Journal of Digital Learning in Teacher Education, 26(4), 132–139. 
doi:10.1080/10402454.2 010.10784646 

25. Hennessy, J. and R. Lynch (2019). "Straddling the marshy divide: exploring pre-service teachers’ 
attitudes towards teacher research." Educational Review 71(5): 595-616. 

26. Holt-Reynolds, D. (1992). Personal history-based beliefs as relevant prior knowledge in 



 
2153| Ming-Jiun Sung                                        E-Resources& Pre-Service Teachers (PSTs): “An Assessment on Cognitive,  

              Behaviour and Affective”  

coursework: Can we practice what we teach? American Educational Research Journal, 29, 325–349.  
27. Hong, S. J., Thong, J. Y. L. & Tam, K. Y. (2006). Understanding continued information technology 

usage behavior: A comparison of three models in the context of mobile internet. Decision Support 
Systems, 42(3), 1819–1834.  

28. Houghton, K., Miller, E., and Foth, M. (2014). Integrating ICT into the planning process: impacts, 
opportunities, and challenges. Australian Planner, 51(1), pp.24–33.  

29. Israel, M. J. (2015). Effectiveness of Integrating MOOCs in Traditional Classrooms for 
Undergraduate Students. International Review of Research in Open and Distributed Learning, 16(5), 
pp. 102-118.  

30. Lai, V., & Li, H. (2005). Technology acceptance model for internet banking: an invariance analysis. 
Information and Management, 42(2), 373–386.  

31. Lim, K.Y., & Ong, M.Y. (2012). The rise of Li' Title dot: A study of citizenship education through 
game-based learning. Australasian Journal of Educational Technology, 28(8), 1420–1432. 

32. Liu, Y., Li, H, & Carlsson, C. (2010). Factors driving the adoption of m-learning: An empirical study. 
Computers and Education, 55(3), 1211–1219.  

33. MacKinnon, A., & Erickson, G. (1992). The roles of reflective practice and foundational disciplines in 
teacher education. In T. Russell & H. Munby (Eds.), Teachers and teaching from classroom to 
reflection (pp. 192-210). London: Falmer Press.  

34. McGuire, W.J. (1985). Attitudes and attitude change. In G. Lindzey, & E. Aronson (Eds.), Handbook of 
Social Psychology, 19, (pp 233–346). New York: Random House. 

35. Mishra, P., & Koehler, M. J. (2006). Technological Pedagogical Content Knowledge: A framework for 
teacher knowledge. Teachers College Record, 108(6), 1017–1054. doi:10.1111/j.1467-
9620.2006.00684.x 

36. Mumtaz, S. (2000). Factors affecting teachers' use of information and communications technology: a 
review of the literature, Journal of Information Technology for Teacher Education, 9(3), pp. 319-342. 

37. Northey, G., Bucic, T., Chylinski, M., and Govind, R. (2015). Increasing student engagement using 
asynchronous learning. Journal of Marketing Education, 37(3), pp. 171-180.  

38. Pajares, F. (1992). Teachers' beliefs and educational research: Cleaning up a messy construct. 
Review of Educational Research, 62, 307-332.  

39. Peterson, P., Fennema, E., Carpenter, T., & Loef, M. (1989). Teachers' pedagogical content beliefs in 
mathematics. Cognition and instruction, 6, 1-40.  

40. Reinders, H., & Wattana, S. (2014). Can I say something? The effects of digital gameplay on 
willingness to communicate. Language Learning & Technology, 18(2), 101–123. 

41. Reitz, Joan M. (2004). Dictionary for library and information science. Libraries Unlimited.  
42. Richardson, V. (1996). The role of attitudes and beliefs in learning to teach. In J. Sikula (Ed.), 

Handbook of research on teacher education (pp. 102-119). New York: McMillan.  
43. Robinson, B. (2008). Using Distance Education and ICT to Improve Access, Equity, and the Quality in 

Rural Teachers' Professional Development in Western China. International Review of Research in 
Open and Distance Learning, 9(1), pp.1–17. 

44. Roblyer, M. D., & Doering, A. H. (2014). Integrating Educational Technology into Teaching. (Sixth). 
Essex: Pearson Education. Retrieved from www.pearsoned.co.za 

45. Ross, D., Johnson, M., & Smith, W. (1992). Developing a professional teacher at the University of 
Florida. In L. Valli (Ed.), Reflective teacher education (pp. 24-39). Albany, NY: State University of 
New York Press. 

46. Ryan, S., Kaufman, J., Greenhouse, J., Joel; She, R. and Shi, J., (2016). The Effectiveness of Blended 
Online Learning Courses at the Community College Level. Community College Journal of Research 
and Practice, 40(4), pp. 285-298. 

47. Sang, G., et al. (2016). "Validation and profile of Chinese pre-service teachers’ technological 
pedagogical content knowledge scale." Asia-Pacific Journal of Teacher Education 44(1): 49-65. 

48. Schibeci, R., MacCallum, J., Cumming-Potvin, W., Durrant, C., Kissane, B. and Miller, E.-J., (2008). 
Teachers' journeys towards the critical use of ICT. Learning, Media and Technology, 33(4), pp.313–
327. 

49. Scherer, R., Tondeur, J., Siddiq, F., & Baran, E. (2018). The importance of attitudes toward 
technology for pre-service teachers' technological, pedagogical, and content knowledge: Comparing 
structural equation modeling approaches. Computers in Human Behavior, 80, 67-80. 

50. Sharifabadi, S. R. (2006). "How digital libraries can support e‐learning." The Electronic Library. 
51. Shute, V. J., Ventura, M., & Kim, Y. J. (2013). Assessment and learning of qualitative physics in 

Newton's playground. The Journal of Educational Research, 106(6), pp. 423–430. 
52. Siddiq, F., et al. (2016). "Teachers' emphasis on developing students' digital information and 



 
2154| Ming-Jiun Sung                                        E-Resources& Pre-Service Teachers (PSTs): “An Assessment on Cognitive,  

              Behaviour and Affective”  

communication skills (TEDDICS): A new construct in 21st century education." Computers & 
Education 92: 1-14. 

53. Southard, S., Meddaugh, J., and France-Harris, A. (2015). Can SPOC (self-paced online course) live 
long and prosper? A comparison study of a new species of online course delivery. Online Journal of 
Distance Learning Administration, 18(2), 8. 

54. Stokes-Beverley, C., & Simoy, I. (2016). Advancing Educational Technology in Teacher Preparation: 
Policy Brief. Office of Educational Technology, US Department of Education. 

55. Sung, H. Y., Hwang, G. J., & Yen, Y. F. (2015). Development of a contextual decision-making game for 
improving students' learning performance in a health education course. Computers and Education, 
82, 179–190. 

56. Teo, T. (2008). "Pre-service teachers' attitudes towards computer use: A Singapore survey." 
Australasian Journal of Educational Technology 24(4). 

57. Teo, T. (2011). "Factors influencing teachers’ intention to use technology: Model development and 
test." Computers & Education 57(4): 2432-2440. 

58. Tondeur, J., et al. (2013). "Technological pedagogical content knowledge in teacher education: in 
search of a new curriculum." Educational Studies 39(2): 239-243. 

59. Tondeur, J., et al. (2012). "Preparing pre-service teachers to integrate technology in education: A 
synthesis of qualitative evidence." Computers & Education 59(1): 134-144. 

60. Tondeur, J., et al. (2017). "Preparing beginning teachers for technology integration in education: 
ready for take-off?" Technology, Pedagogy and Education 26(2): 157-177. 

61. Uziak J. and Oladiran, M.T., (2012). Blackboard as a tool for peer learning and interaction for 
engineering students. Advanced Materials Research, 36, pp.591-599.  

62. Voogt, J., & McKenney, S. (2017). TPACK in teacher education: Are we preparing teachers to use 
technology for early literacy? Technology, Pedagogy and Education, 26(1), 69–83. 
doi:10.1080/1475939X.2016.1174730  

63. Wideen, M., Mayer-Smith, J., & Moon, B. (1998). A critical analysis of the research on learning to 
teach: Making the case for an ecological perspective on inquiry, Review of Educational Research, 
68(2), 130-178.  

64. Wu, J. H., & Wang, S. C. (2005). What drives mobile commerce? An empirical evaluation of the 
revised technology acceptance model. Information and Management, 42(5), 719–729.  

65. Yang, J. C., Chien, K. H., & Liu, T. C. (2012). A digital game-based learning system for energy 
education: An energy conservation pet. The Turkish Online Journal of Educational Technology, 11(2), 
27–37. 

66. Yang, Y. C. & Chang, C. (2013). Empowering students through digital game authorship: Enhancing 
concentration, critical thinking, and academic achievement. Computers and Education, 68, 334–344.  

67. Zhang, G., Anderson, T.J., Ohland, M.W., and Thorndyke, B.R. (2004). Identifying factors influencing 
engineering student graduation: A longitudinal and cross-institutional study. Journal of Engineering 
Education, 93, 313–320.  

 
  
 
 
  
  
  
 
 
 
 
 
 
 
  
 
 
 
 


