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Abstract. Many research have proven that teaching with ICT provide positive 

motivational impact.  Therefore, this study explores the Effective of Teaching with 

ICT Scale  (ETS).  A 40-item self-constructed questionnaire assessed on a 5-point 

Likert-type scale, the subscales measures nine factors in Teacher Pedagogy (TP) 15 

items, Teacher Quality (TQ) 15 items, and Intrinsic Motivation (IM) 10 items.  A total 

of 286 students were chosen through stratified sampling of students within the 

purposive sample.  A Principal Axis Factoring (PAF) with Promax rotation was 

performed on the data extracted four distinct factors with (19) items, supporting the 

Effective of Teaching with ICT Scale  (ETS) namely Teacher Pedagogy (PBL), Using 

ICT in Teaching, Teacher Quality and Interest & Enjoyment.  The four factors 

explained 44.46% of the variance. The findings provide empirical evidence that the 

(ETS) effectively and accurately measure factors influence student‟s intrinsic 

motivation to learn which would be helpful for the MOE as new scale and may be 

used for future research in this area. 

Keywords: Principal Axis Factoring (PAF), Confirmatory Factor Analysis (CFA), 
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INTRODUCTION 

With the rapid advances in the development of information technology, information 

access has become crucial to life in the 21st century.  Information Communication 

Technology (ICT) penetrates every corner of our world.   The impact of ICT in the 

economy, government, education, social and personal lives of citizens is 

pervasive.    Nowadays, terms such as „The Information Society‟ and „Virtual Culture‟, 

etc., reflect the ubiquitous use of ICT in everyday activities [1]. According to [2], the 

growth and development of ICT has significantly impacted the basic teaching and 

learning components in education reading, writing and numeracy.  To illustrate a concept 

or stimulating learning activity; learn about different cultures and gain insights into its 

civilization, history, artifacts and politics using YouTube videos can be beneficial in 

motivating students [3].  Educators can introduce constructive learning techniques such 

as Problem-Based Learning (PBL) and Project-Based Learning (PrBL) in order to infuse 

ICT in the learning more effectively. 
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LITERATURE REVIEW 

Using ICT in Teaching and Learning 

Information Communication Technology (ICT) penetrates every corner of our world.  

According to [4], the growth and development of ICT has significantly impacted the 

basic teaching and learning components in education reading, writing and numeracy. 

Furthermore, the introduction of ICT makes learning interesting for the students and have 

a great impact on teaching and learning [5], [6].  [1] used a 58 items questionnaire with a 

sample of 206 lecturers to measure the impact of ICT on teacher education programme 

and professional development in Nigeria. The questionnaire included 10 items to measure 

the relationship between ICT and effective learning.  The researcher conducts face and 

content validation, and the reliability of the instrument was reported at 0.72 coefficients.   

 

Teacher Pedagogical  

Researchers have shown that by using ICT with the correct pedagogical approach 

motivate students and allow them to widen and exceed their cognitive limitation and 

engage in higher-order thinking.  Furthermore, using ICT in the classroom permit using 

more of student-centered pedagogy; therefore, it changes the roles of teacher and students 

where the teacher‟s role tends to be as a facilitator, to create a nearly authentic 

environment and organize a range of interactive activities for students to communicate 

and to enrich the students‟ knowledge; students, on the other hand, can be active 

participants in authentic communicative situations instead of being passive information 

receivers [5].  Students can learn about a subject in the context of complex, multifaceted, 

and realistic problems [6].   

In a student-centered learning environment, as mentioned earlier, have a good effect 

on the relationship between teachers and students and student learning.    Moreover 

teacher behavior has been studies by researcher during the last 35 years as predictors of 

student achievement base on effective teaching [7].  Furthermore, students ranked 

humorous, respectful and patient among the five important characteristics of effective 

teachers [8].   [5] found that teaching strategies was the second factor and predictor for 

effective after community relationships.  The researchers developed and tested six 

domains with total of 86-item questionnaire; with a sample size consists of 2,628 students 

Grade 11 to 12, using five-point Likert scale to determine the best attribute for effective 

teacher.  The instrument was tested for the reliability and construct validity using (PCA), 

but only the value of Cronbach‟s Alph 0.9753 was reported.  Additionally, [9] 

investigated students' perception of their English Language teachers using a mixed-

method sequential approach.   Using a questionnaire with 35 Likert-scale to measure 

teachers' personal and interpersonal characteristics, subject-matter knowledge and 

teaching approaches by 110 first-years EFL undergraduate Cypriot students.  There were 

no reports of the questionnaire reliability or validity; but findings shows that teaching 

approach as learner-centred were higher than the other factors.  Therefore, maintaining a 

respectful learning environment and valuing students' sensitive needs is fundamental to 

motivate students to self learning.  
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Teacher Quality  

[10] suggested five factors as a foundation for effective teaching, one of the factors is 

the "effective interaction between the teacher and the students, creating an environment 

that respects, encourages and stimulates learning through experience" (p:91).  In a study 

by [5], three out of five important characteristics of effective teachers ranked by 451 

senior high school students (Grades 10 – 12) were humorous, respectful and patient.  

Delaney used a combination of quantitative and qualitative methods to collect data.  

Students in a study by [11] ranked the characteristics of teacher‟s personality and 

behavior toward students the highest.  One of the studies done on teaching effectiveness 

was done by [12] using a 13-item self-reported scale with 201 MBA students in India.  

The hypothesized scale measured student's perceptions on lecturer/teacher charisma 

measured by lecturer ability and module attributes.  The researcher used EFA and CFA to 

validate the scale, the final model with acceptable fit was a two dimensional model as 

initially hypothesized with significant loading on their respective factor which indicate 

that the personality of lecturer helps students to take interest in studies.  Thus, results of 

studies indicated the importance of having caring and loving teacher in order to have 

effective teaching.  

 

ICT IN THE EDUCATIONAL SYSTEM IN SAUDI ARABIA 

Saudi Arabia, among other Arab and other developing countries, recognize the 

importance of ICT in education.  The Ministry of Education (MOE) recognizes the 

importance of integrating educational technology into the curriculum which started since 

the Second Educational Development Plan (1975-1980).  The latest development in 

general education is the King Abdullah bin Abdulaziz Public Education Development 

Project (tatweer) with a budget of eleven billion riyals ($293 million).  One of the 

objectives of the project is to prepare students to live in a technological environment and 

encouraging the expansion of computers and use of database technology.  Therefore, the 

MOE is in the process of piloting a program which is to provide a Laptop for each 

Student (LFES) in one school (both boys‟ and girls‟ schools) in each large city.  As a 

result, students in those schools are required to use it during and after school for 

educational purposes [1]. 

 

STATEMENT OF THE PROBLEM 

Since Computers as an educational tool has been used in teaching in Saudi Arabia 

1991, there has been a large number of studies examining the attitudes, perceptions, and 

beliefs regarding computer usage from the standpoint of teachers [1], [2], and the effect 

of the Internet on teachers and students [13].  In addition to the previous studies, little 

research has been done on the effect of implementing ICT and teachers quality on 

students‟ intrinsic motivation.  Moreover, no study has been done to explore the Effective 

of Teaching with ICT Scale  (ETS) proposed by [14] based on the framework to examine 

the students‟ perspective on teacher pedagogy using ICT and teacher attitude in the 



Proceeding of IC-ITS 2015 e-ISBN:978-967-0850-07-8 

International Conference on Information Technology & Society 

8-9 June 2015, Kuala Lumpur, MALAYSIA  

4 

 

classroom on their motivation.  Furthermore, to examine which factor affects students‟ 

intrinsic motivation in secondary schools in Saudi Arabia. 

 

SIGNIFICANCE OF THE STUDY 

The significant of this study is to validate the construct Effective of Teaching with ICT 

Scale  (ETS), furthermore, to examine which factor affects students‟ intrinsic motivation 

in secondary schools in Saudi Arabia.  Thus, this study addresses the following research 

questions: (1) does using ICT in teaching affect students persistent to learn? And (2) what 

is the reliability of the Effective of Teaching with ICT Scale measure? 3) Is the result of 

the explored scale replicates those were conducted earlier?   

 

RESEARCH METHODOLOGY 

This study employs quantitative approach, the Statistical Package for Social Sciences 

(SPSS) version 20 was used to analyes the data using a questionnaire.  Factor analysis is 

adopted as a statistical procedure to examine the correlations among questionnaire items 

[15]. 

Population and Sample  

The MOE has chosen 50 schools, which were equipped with the latest technology for 

teaching; to implement the project a Laptop for Each Student (LFES) around Saudi 

Arabia provinces.  The population of the study is (3,474) students in the schools who 

participated in the project of a Laptop for each Student (LFES) in Makkah province only.  

The selected sample represents 26% of the real population. 

The samples of this study are the students who participated in the project of (LFES) in 

the city of Jeddah, Saudi Arabia.  The two schools implemented the (LFES) project are: 

The Fifty Secondary School for Girls with a population of around 532 students.  The 

other school is Ibn-Khaldun Secondary School for Boys with a population of around 560 

students.  The study includes the students in all three-grade levels, 10, 11, and 12 in both 

schools.  The researcher considered the 10% error when assigning the sample.   

To get a representative of the population, a stratified sampling technique was used. 

The site and participants for this research were purposively selected because the schools 

are fully equipped with the latest technology in education.  Furthermore, students get a 

laptop when they are enrolled in grade 10 (first year in secondary).   Therefore a stratified 

sampling of students within the purposive sample was achieved to get a representative of 

the population.  The researcher used a total of 300 respondents from 1092 students.   

Questionnaire 

As there are no standardized measurement instruments on effective teaching using ICT 

to adopting technology available, therefore, a self-developed questionnaire was used.  

This study adopted a multidimensional measurement device that has been used in several 

studies to develop a questionnaire that can answer the research questions and test the 

hypotheses in the study.  The objective of this questionnaire was to determine if the 
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Effective Teaching Model (ETM) can be explained by Teacher Quality (TQ), and 

Teacher Pedagogy (TP) and their role in Intrinsic Motivation (IM).  A 40-item 

questionnaire assessed on a 5-point Likert scale ranging from 1 = strongly disagree to 5 = 

strongly agree, comprising Teacher Pedagogy, Teacher Quality and Intrinsic 

Motivation.  The questionnaire were content validity, face validity and construct validity 

by the researcher to validate the questionnaire.  The researcher tested the instrument‟s 

reliability to determine the consistency between items used in the questionnaire using the 

SPSS software.   The reliability analysis yields satisfactory Coefficients (Cronbach‟s 

Alpha for the entire 40-item questionnaire = .84).   To ensure the understanding of the 

question by the participants and ensure their views were clearly expressed, the 

questionnaire was translated from English to Arabic. The researcher managed to obtain a 

return of 291 out of 300 questionnaires distributed in both schools, which constitutes a 

97% response rate, the response rate for this study is 95% based on the sample of 286 

respondents. 

 

RESULT AND DISCUSSION  

Validity of the Effective of Teaching with ICT Scale  (ETS) 

The Statistical Package for Social Sciences version 20 was used to analyze the data. A 

Principal Axis Factoring (PAF) with Promax rotation technique was performed on the 

286 secondary schools in Jeddah, Saudi Arabia data.  PAF was used as the extraction 

method and to classify the categories of the items to underlie factors affects students‟ 

intrinsic motivation that represented the Effective of Teaching with ICT Scale  (ETS); 

and to examine the correlations among the questionnaire items to discover groups of 

related items [15].  Furthermore, to identify how many factors underlie each set of items.  

Promax rotation is used because it is assumed that the factors of the ETS are related with 

each other and not independent of each other. Furthermore, because it suitable technique 

for data obtained in social science research as suggested by [16]. 

A factor loading of at least 0.30 was set to retain an item. Likewise, an item that had 

loading less than 0.30 and cross loading with other factors was deleted to avoid cloning 

of items in the scale.  The PAF procedures applied on the data produced acceptable 

results in terms of sampling adequacy and item correlations. The Kaiser–Meyer–Olkin 

(KMO) measure of sampling adequacy was 0.862, more than the recommended values of 

0.7, which indicate a high sampling adequacy for factor analysis. To tests the correlation 

matrix identity, a look at the Bartlett's test of sphericity indicate the overall correlations 

within the correlation matrix were adequate and significant (χ2= 1878.7, df= 171, 

p=.001).  Therefore, the results show factorability of the data, thus it is justify the use of 

PAF in the analysis. 
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FIGURE 1.  Scree Plot 

 

To determine the number of factors from the scree plot in Fig. 1, it suggested four 

factors as the plot began to flatten after four factors. Furthermore, the Eigenvalue of the 

factors and the total variance explained supported this structure. Principal Axis Factoring 

yield four (4) factors explaining a total of 44.46 % of the variance for the entire set of 

variables. The correlations among items were significant with communalities ranging 

between .207 and .702. Only four items (“Teacher puts us in groups to work using ICT”, 

“Teacher asks us to organize and illustrate our project using ICT”, “Teacher gives us real 

life problems to solve during the semester” and “I like challenging work.”) had a 

communality of less than 0.35. Table 1 shows Factor Correlation Matrix, while Table 2 

shows the inter-item correlation matrix, descriptive statistics and communalities. A total 

of 19 items were assigned to factors based on their highest level of loading.  The 

eigenvalues illustrate that the first factor explained 29.88% of the variance, the second 

factor 11.89 % of the variance, the third factor 8.01% of the variance, the fourth factor 

6.34% of the variance.  Factors were labeled as follow; Teacher Quality, Using ICT in 

Teaching, Teacher Pedagogy, Persistence in Learning.  

 

TABLE (1). Factor Correlation Matrix 

Factor 1 2 3 4 

1 1.000       

2 .357 1.000     

3 .525 .454 1.000   

4 .141 .293 .263 1.000 

Extraction Method: Principal Axis Factoring.   

 Rotation Method: Promax with Kaiser Normalization. 
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TABLE (2). Factor, Items Loadings, Eigenvalues, Variance Explained and Communalities 

Factors and Items 
Factor 

Loading 
Eigenvalue 

Variance 

Explained 

(%) 

Communalities 

Factor 1:  Teacher Quality  5.677 27.3  

 Teacher treats us with affection. .751   .60 

 Teacher likes us. .871   .69 

 Teacher treats us fairly. .683   .52 

 Teacher cares about the students .836   .70 

 Teacher likes to see me comprehend the topic taught. .518   .42 

 Teacher runs the classroom efficiently. .649   .52 

 Teacher grasps our attention easily. .751   .60 

Factor 2:  Using ICT in Teaching  2.258 8.9  

 Teacher asks us to use ICT to find information. .535   .37 

 Teacher uses ICT to present the lesson. .704   .48 

 Teacher puts us in groups to work using ICT. .517   .31 

 Teacher gives us a real life problem to solve using ICT .589   .46 

 Teacher asks us to organize and illustrate our project 

using ICT. 

.483   .21 

 Teacher explains the lesson using ICT. .582   .36 

Factor 3:  Teacher Pedagogy (PBL)  1.522 4.7  

 Teacher gives us real life problems to solve during the 

semester. 

.511   .31 

 Teacher encourages discussion during class. .616   .47 

 Teacher encourages us to ask questions to solve 

problems. 

.692   .54 

Factor 4:  Persistence in Learning  1.446 1.2  

 I like challenging work. .451   .21 

 I try to find more information on the topics we study 

using ICT. 

.634   .53 

 I work hard to understand new topics. .595   .36 

 

Reliability of E-Learning Readiness Data 

In order to test the reliability of the questionnaires in the social sciences, the 

Cronbach‟s Alpha was used to estimate the degree of correlation among a group of items, 

and gives an idea about the variances among them [17].  Therefore, the Effective of 

Teaching with ICT Scale  reliability coefficient for the identification through the 

application of Cornbach‟s Alpha to ensure the stability of resolution in each factor was 

calculated.  The result of the Cronbach‟s Alpha value analysis of the scale is .85. 

According to the Cronbach‟s Alpha value of each factors are as follow: Cronbach‟s 

Alpha value of factor 1 (Teacher Quality) is .88 measuring 7 items, Cronbach‟s Alpha 

value of factor 2 (Using ICT in Teaching) is .74 measuring 6 items, Cronbach‟s Alpha 

value of factor 3 (Teacher Pedagogy (PBL)) is .68 measuring 3 items, Cronbach‟s Alpha 

value of factor 4 (Persistence in Learning) is .56 measuring 3 items.  The detailed 

Cronbach‟s Alpha for the four factors is revealed in Tables 3. 
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TABLE (3). Reliability of Questionnaire items 

Factor No of Items Cronbach’s Alpha 

Teacher Quality (TQ) 7 .885 

Using ICT in Teaching (ICT) 6 .740 

Teacher Pedagogy (TP) 3 .682 

Persistence in Learning (PL) 3 .556 

Total items 19  
 

A Multiple Regression Analysis (MRA) was utilized to reveal the relationship between 

the four factors: Teacher Quality, Using ICT in Teaching, Teacher Pedagogy, and 

Persistence in Learning.  The grand mean score of Persistence in Learning was analyzed 

against the grand mean score of Teacher Quality, Using ICT in Teaching, Teacher 

Pedagogy.  Using multiple linear regression, with the three variables, Teacher Quality, 

Using ICT in Teaching, Teacher Pedagogy, have a combined R2 value of .060 of the 

variation in the dependent variable (Persistence in Learning) can be explained by this 

model in Table 4.  A regression model that explains 6% of the variance does not 

represent an effective model based on the guidelines for interpreting the R2 

value.  However, the limitation of this study based on using only two predictors in the 

model led to the low percentage.  Therefore, this model does not fulfill the 60% social 

sciences effective point as proposed by [18].  Thus, this model can be examined further 

with more predictors to have a good effect.  
 

TABLE (4). Multiple Regression Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .246a. .060 .050 2.540 

a Predictors: (Constant), Tot_TP, Tot_ICT, Tot_TQ 

b. TP (Teacher Pedagogy), ICT (Using ICT in Teaching), TQ (Teacher Quality) 

 

The result of the Beta Coefficients of the MRA test is presented in Table 5. shows that 

only Using ICT in Teaching has a significant effect on Persistence in Learning (β =.184, 

P<.001).  

 

TABLE (5). Coefficients (a) of Multiple Regression Analysis 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t 

 

Sig. 

 B Std. Error Beta 

1 (Constant) 5.688 1.027  5.536 .000 

 Tot_TQ .055 .030 .125 1.819 .070 

 Tot_ICT .117 .040 .184 2.931 .004 

 Tot_TP -.015 .075 -.014 -.196 .844 
   a Dependent Variable: : Tot_PL(Persistence in Learning). 

   b. TQ (Teacher Quality), ICT (Using ICT in Teaching), TP (Teacher Pedagogy) 

 

The result of the ANOVA from the analysis of Multiple Regression Analysis (MRA) 

indicates that the model, as a whole, match the data significantly.  The statistically 



Proceeding of IC-ITS 2015 e-ISBN:978-967-0850-07-8 

International Conference on Information Technology & Society 

8-9 June 2015, Kuala Lumpur, MALAYSIA  

9 

 

significant P value F(3,282) = 6.047, P < 0.001 indicated that at least one of the 

predictors is statistically significant in predicting the outcomes. However, from the 

coefficient table it is indicated that two factor is reported to be significant on Persistence 

in Learning as can be seen in Table 4. The Coefficients of the Multiple Regression 

Analysis, Using ICT in Teaching (β =.184, P<.004) and Teacher Quality (β =.125, 

P<.070). 

 

CONCLUSION  

This study explore, validate and construct the develop Effective of Teaching with ICT 

Scale  (ETS) to measure students persistence in learning among students in secondary 

schools in Jeddah, Saudi Arabia.  The data from a 40-item questionnaire were used to 

examine and validate the construct of the scale. 

Exploratory factor analysis was used to validity of the Effective of Teaching with ICT 

Scale .  The results of the EFA showed that most items had high factor loadings and items 

are categorized under four factors explain 44.46% of the total variance. Therefore, the 

Effective of Teaching with ICT Scale  is successful to capture students persistence in 

learning level. Thus, it can be safely argued that the scale provides a valid measure of 

using ICT in teaching to motivate student intrinsically. 

To examine the reliability of the scale, the Cronbach‟s Alpha value was calculated. 

The value calculated was high (.85), which showed that the scale has high reliability. In 

conclusion, the reliability and validity analysis conducted show that the instrument is 

effective measurement tool that can be used to measure the level of student persistence to 

learning in an ICT teaching and learning environment.  Therefore, scale can be adapted 

within a limited period of time, and similar circumstances, to achieve a particular goal in 

future use. 

The new Effective Teaching Model (ETM), based on the explored Effective of 

Teaching with ICT Scale  (ETS), as a whole is significantly fit to the data. Using ICT in 

Teaching was statistically significant and the only predictor to persistence in learning.  

On the other hand, the model cannot explain the relationship of Teacher Quality, Using 

ICT in Teaching, and Teacher Pedagogy with Persistence in Learning, because it does not 

fulfill the social sciences effective point. 

The result of this study may provide teachers with effective teaching factors such as 

instructional strategies and personal behavior to enhance students‟ motivation and 

achievement.  Furthermore, it will assist the MOE in curriculum development.  It will be 

helpful also to the decision makers in the MOE to make the decision to continue towards 

the next stage in the LFES project and implement it in all schools in the Kingdom, or 

maintain the current status if the results show no significant difference in using ICT in the 

classroom. 

 

LIMITATIONS 

The study was geographically limited to one secondary school for girls and another 

secondary school for boys in Jeddah City during the second semester of the academic 
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year 2011-2012. Data were collected for this study through questionnaire.  If there had 

been time and resources available to extend the study to other schools that implemented 

the project of “a laptop for each student” in other cities in Saudi Arabia, it would have 

been possible to obtain in-depth information to enhance the current results and to 

determine whether the study‟s results were generalizable.  However, given the constrains 

of time and resources available for the study, it was considered essential to select only 

Jeddah City instead of drawing a sample from the other schools in other cities, because 

such strategy would have necessitated a lot more travel and involved greater cost in terms 

of time and money, which is not available for small studies such as this one. 
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