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   Abstract – At present, instruction via the internet is a 
challenge for teachers. Many teachers have changed 
their teaching behavior (TB) from a conventional style 
into a style of teaching via the internet. For this reason, 
this research had the objective to develop a structural 
equation model (SEM) of TB in internet use of lower 
secondary (LS) school teachers, classified according to 
school size. The developed SEM model of TB in 
internet use of LS school teachers had validity that was 
congruent to the empirical data of every model with 
good criteria of all goodness of fit indices. The model 
was composed of 8 latent variables from 24 observed 
variables. All causal variables in the model had a 
positive direct effect on TB in internet use, and these 
were able to explain the variation in TB in a large sized 
school, a very large sized school, and an extra-large 
sized school, with 99, 100, and 92, respectively. 
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1. Introduction 
 

   The advancement of information technology has 
played an increasingly significant role in the way of 
life of people in society in all aspects of studying, 
working, and daily living.  
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   Therefore, educational institutes at different levels 
have adjusted their pattern, of teaching, learning, and 
management in order to extensively utilize the 
advantages of information technology. Teachers need 
to adjust their pattern of teaching-learning by using 
increased information technology, [1],[2],[3]  
suggested that, for social media to be used as 
effective learning tools, and to adjust students’ prior 
affordances with these tools, complicated efforts in 
designing, scaffolding, and interacting with students 
during the process are necessary. Besides those who 
directly teach in the field of information 
technology/computers, those who teach other 
subjects need to adapt themselves to use the 
information technology/computers as well, 
particularly in using internet as media for teaching-
learning management [4],[5],[6]. 
    However, the teacher must be able to introduce 
internet use properly; this needs to have various 
supportive factors, in terms of internal factors, 
external factors, the background of the teacher, 
internal factors of the teacher, including different 
traits, and external factors of the teacher, covering 
numerous situations [7]. Particularly, school support 
and the background of teacher factor composing 
education and experiences would assist in teaching 
behavior (TB) in internet use; therefore this would 
provide complete benefits for learners [8], [9]. The 
internet would provide a more valuable advantage. 
    Teachers of lower secondary (LS) schools are 
groups of teachers who play an important role in 
introducing the internet to benefit LS school students. 
These students have paid attention to, and have had a 
lot of contact with the internet, but they are still 
unable to effectively use it; schools and teachers still 
have the burden of and play a role to develop them to 
have appropriate behavior for internet usage. 
Moreover, the teacher is an essential person in 
helping them in this important task in order for them 
to accomplish targets. 
    Currently, there is no clear evidence of which 
variables have an effect on TB in internet use, and 
whether it is a trait, a situation, or a background. 
Therefore, it is interesting to develop a SEM model 
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of TB in internet use of LS school teachers of 
secondary schools under the Office of the Basic 
Education Commission (OBEC) of Thailand. The 
selected type of casual relationship model used was a 
SEM model, because this is a delicate causal 
relationship model for both research design and data 
analysis. 
 
2. Literature Reviews 

 

2.1. TB in Internet Use  
 

    TB in internet use of LS school teacher is a result 
variable. This was used as a conceptual framework 
that the research team named the ADPIE model [10], 
composing of 5 aspects, as per the following: 
 

1. Analysis of primary essence; 
2. Designing of instruction; 
3. Preparation of internet media; 
4. Implementation of internet media for learning  
management, and 
5. Evaluation of internet utility for learning 
management. 
 

The model was adapted from the conceptual 
framework of behavior on the use of information 
technology media of teachers at the secondary 
education level, that was composed of 7 factors [11], 
which were analysis of a student, analysis of a 
curriculum, selection of a teaching method and a 
teaching model, selection of a type/model of IT 
media, preparation of IT media, implementation of 
IT media, and evaluation of IT media usage. 

Factor behavior in each aspect was composed of 2 
variables; therefore, there were 5 factors (latent 
variables) from 10 observed variables, as per the 
following details: 

 

1. Analysis of primary essence: 
1.1 Analysis of a student, and 
1.2 Analysis of a curriculum. 

2. Designing of instruction: 
2.1 Selection of a teaching method and a     
teaching model, and 
2.2 Selection of a type/model of internet media. 

3. Preparation of internet media: 
3.1 Production/Providing internet media, and 
3.2 Preparedness for internet media usage. 

4. Implementation of internet media for learning 
management: 

4.1 Internet usage of online social network, and 
4.2 Internet usage of no online social network. 

5. Evaluation of internet utility for learning 
management: 

5.1 Evaluation of internet utility for student   
learning, and 
5.2 Evaluation of internet utility for teacher 
teaching. 

2.2. Causal Variables of TB in Internet Use 
 

 Causal variables of TB in internet use of teachers 
was used as the conceptual framework of causal 
variables of behavior on the use of information 
technology media, composed of 3 aspects- trait, 
situation, and background. Each aspect was 
composed of latent variables and observed variables 
that were adapted from the variables that were 
correlated with behavior on the use of information 
technology media of secondary school teachers, 
discovered by Leekitchwatana [11] and other 
research findings, as per the following: 

 

1. Traits of a teacher were the first aspect of causal 
variable, composed of 3 latent variables, including 
ability, self-learning, and affection: 
 

1.1. Latent variables of ability were composed of 4 
traits- basic knowledge of computers and the 
internet, basic skills in computers and the internet, 
knowledge of internet usage, and skills in internet 
use. 
1.2. Latent variables of self-learning were  
composed of 3 traits- planning of learning, action 
of learning, and evaluation of learning. 
1.3. Latent variables of affection were composed of   
2 traits- attitude toward internet media and 
achievement motive. 
 

2. Situation of a teacher was the second aspect of 
causal variable, composed of 3 latent variables, 
including home, school, and friends: 
 

2.1. Latent variables of home situation were   
composed of 2 variables- home readiness and 
home convenience. 
2.2. Latent variables of school situation were 
composed of 3 variables- school policy, school 
readiness, and school teacher development. 
2.3. Latent variables of friends were composed of 2 
variables- friend character and friend interaction. 
 

3. Background of teacher was the third aspect of 
causal variable, composed of 3 variables- learning 
experience of information technology/internet/e-
learning subject in higher education with amount of 
credits, teaching experience with internet use with 
amount of years, and training experience of 
information technology/internet/e-learning with 
amount of days. 
 

3. Research Methods 
 

3.1. Population and Sample  
 

    The population were teachers at LS schools in all 
learning substance groups (excepting information 
technology/computer teachers) of secondary schools 
under OBEC, across Thailand, in the academic year 
2011. The size of the sample was according to the 
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concept of Hair et al. [12], which mentioned that, 
when the number of factors is larger than six, some 
of which have fewer than three measured items as 
indicators, and multiple low communalities are 
present, the sample size requirements may exceed 
500. In this study, the author defined the size of the 
sample as being equal to 1,200 teachers, and 
sampling by multistage random sampling was 
classified according to 3 school sizes, including large 
sized school (500-1,499 students), very large sized 
school (1,500-2,499 students), and extra-large sized 
school (>2,500 students). The sample size of 400 
teachers for each subgroup was congruent to the 
proper sample size for analysis of the Structural 
Equation Model (SEM) that followed the opinion of 
Schumacker & Lomax [13]. 
 

3.2. Research Tool  
 

   A questionnaire was used as the research tool 
provided to teachers of LS schools, composed of 3 
sections as per the following: 

Section 1, General information of the LS school 
teacher. 

Section 2, TB in internet use of the LS school 
teacher 

Section 3, Variables related to TB in internet use of 
LS teacher, covering 3 aspects, including trait, 
situation, and background. 

    The questionnaire used a summated rating scale 
with 5 levels, presented in Table 1. 

 

Table 1. Criteria for score rating of teacher opinions 
 

Opinion level Criteria for score rating 
Positive Negative 

Most / Strongly agree 
More / Agree 

Moderate / Neutral 
Less / Disagree 

Least / Strongly disagree 

5 
4 
3 
2 
1 

1 
2 
3 
4 
5 

 

The set of questions used to measure the latent 
variables had content validity, as ascertained by the 
research team, and construct validities were good, as 
ascertained by confirmatory factor analysis with the 
LISREL program version 9.10. Data were collected 
from the opinions of 1,200 teachers. It was found that 
all latent variable models were congruent to the 
empirical data at good criteria, with all goodness of 
fit indices shown in Table 4. 

Reliabilities of the sets of questions to measure the 
observed variables of 21 variables by tryout with 70 
LS school teachers and the α-coefficients of 
Cronbach were calculated with SPSS for Windows. 
Reliabilities ranged between 0.75–0.96, and 
reliabilities of latent variables were between 0.86-
0.98 (Table 2.). 

 

Table 2. CFA of latent and observed variables 
 

Latent and Observed variables Items α Loading AVE CR 
Behaviors 
1. Analysis of primary essence 
2. Designing of instruction 
3. Preparation of internet media 
4. Implementation of internet media for learning management 
5. Evaluation of internet utility for learning management 

46 
8 
8 
12 
12 
6 

0.96 
0.89 
0.91 
0.91 
0.96 
0.96 

 
0.59 
0.65 
0.99 
0.64 
0.71 

0.53 0.85 

Ability 
6. Basic knowledge of computers and internet 
7. Basic skills in computers and internet,  
8. Knowledge of internet usage 
9. Skills in internet usage 

28 
7 
7 
7 
7 

0.97 
0.91 
0.92 
0.89 
0.93 

 
0.94 
0.94 
0.85 
0.81 

0.79 0.84 

Self-learning 
10. Planning of learning 
11. Action of learning 
12. Evaluation of learning 

10 
3 
3 
4 

0.94 
0.88 
0.93 
0.88 

 
0.84 
0.96 
0.84 

0.78 0.91 

Affection 
13. Achievement motive 
14. Attitude toward internet media 

20 
10 
10 

0.86 
0.79 
0.82 

 
0.93 
0.66 

0.65 0.78 

Home situation 
15. Home readiness 
16. Home convenience 

8 
4 
4 

0.88 
0.86 
0.75 

 
0.85 
0.94 

0.80 0.89 

School situation 
17. School policy 
18. School readiness 
19. School teacher development 

26 
8 
10 
8 

0.97 
0.94 
0.95 
0.96 

 
0.85 
0.82 
0.76 

0.66 0.85 

Friends 
20. Friend character 
21. Friend interaction 

10 
5 
5 

0.96 
0.92 
0.94 

 
0.90 
0.91 

0.82 0.90 

Background of teacher 
22. Learning experience of IT 
23. Teaching experience with internet use 
24. Training experience of IT 

3 
1 
1 
1 

- 
- 
- 
- 

 
0.37 
0.55 
0.36 

0.19 0.40 
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3.3. Data Collection  
 

   Data were collected by the researcher’s assistant 
and the researcher network at each school from the 
questionnaire distributed to the LS school teachers 
who were the collected sample group of teachers of 
all learning substance groups (with the exception of 
information technology/computer teachers) from 
secondary schools under OBEC, across Thailand, in 
the academic year of 2011, with 400 teachers from 
each of the 3 school sizes of education, 1,200 
teachers in total. This number was classified by 
learning substance group and school size (Table 3.). 
All questionnaires were returned. 
 
Table 3. Number of teachers and school size of education 
classified by learning substance group 

 

Learning substance 
group 

School size 
Total 

Large Very 
large 

Extra-
large 

Thai 60 54 55 169 
Math 53 48 67 168 
Science 43 47 62 152 
Social 52 60 49 161 

Hygiene 38 42 33 113 
Arts 37 51 26 114 
Foreign language 66 53 47 166 
Occupation 51 45 61 157 

Total 400 400 400 1,200 
 
 
4. Research Results 

 
4.1. SEM Model in Large Size School Group 

 
Results of data analysis are presented in Figure 1. 
 

3.4. Data analysis  
 

Data analysis was conducted to examine the 
validity of the developed SEM model of TB in 
internet use of LS school teachers, and to determine 
the effect values between latent variables in the 
model with path analysis by using the LISREL 
program version 9.10 for 3 subgroup models 
classified by school size of large sized school, very 
large sized school and extra-large sized school. Then, 
the analysis was interpreted for the validity of causal 
relationship model of teaching behavior with internet 
use by Goodness of Fit Statistics, shown in Table 4. 
 
Table 4. Criteria and theory of values of Goodness of Fit 
appraisal. 
 

Criteria 
Index Criteria Values Results Supporting 

theory 
Chi-square: χ2 p ≥ 0.05 0.14 passed Rasch [14] 
Relative Chi-
square: χ2/df ≤ 2.00 1.32 passed Byrne et al. 

[15] 

RMSEA ≤ 0.05 0.03 passed Hu & Bentler 
[16] 

GFI ≥ 0.90 0.99 passed Jöreskog et al. 
[17] 

AGFI ≥ 0.90 0.95 passed Hooper et al. 
[18] 

RMR ≤ 0.05 0.02 passed Hu & Bentler 
[16] 

SRMR ≤ 0.05 0.02 passed Hu & Bentler 
[16] 

NFI ≥ 0.90 0.99 passed Schumacker & 
Lomax [13] 

CFI ≥ 0.90 1.00 passed Schumacker & 
Lomax [13] 

 
 
 
 
 

 
 

Figure 1. SEM model of TB in internet use of LS school teachers of large sized school group 



TEM Journal. Volume 8, Issue 4, Pages 1499-1507, ISSN 2217-8309, DOI: 10.18421/TEM84-56, November 2019. 

TEM Journal – Volume 8 / Number 4 / 2019.                                                                                                                           1503 

    It was found that the developed SEM model of TB 
in internet use of LS school teachers in the large 
sized school group had good validity, because the 
model was congruent to the empirical data of 
teachers in the large sized school group when it was 
considered on the goodness of fit indices with good 
criteria for all values, and χ2 had no statistically 
significant level of 0.05 (p=0.08), RMSEA=0.02, 
GFI=0.97, AGFI=0.93, and SRMR=0.04. 
    This model was composed of 8 latent variables 
from 24 observed variables. The latent variables were 
classified into 1 result variable and 7 causal 
variables. The result variable was TB in internet use 
of LS school teachers in large sized school group, 
constructed from 5 observed variables. Causal 
variable was the variable that affected result 
variables, including 7 latent variables. These were 
constructed from 19 observed variables. 
    All causal variables in the model had positive 
effects on TB in internet use of LS school teachers, 
and these were able to explain the variation in TB in 
the model of the large sized school group at 99 
percent. 
    Considering the important sequence of the causal 
variable from the total effect value, it was found that 
the self-learning latent variable had the most effect 
on TB in internet use of teachers in the large sized 

school group, at 0.66, followed by friends, ability, 
school, home, background, and affection, with 0.50, 
0.46, 0.45, 0.25, 0.12, and 0.02, respectively, with a 
statistically significant level of 0.01 for the first six 
variables, but with the last having no statistically 
significant level of 0.05. 
    Furthermore, causal variables were classified 
according to the direction of effect into 3 types, 
which were variables with both direct and indirect 
effects and variables with only a direct or indirect 
effect. It was found that each type had 1-4 variables, 
as per the following: 
 

1. There were 2 variables with both direct and 
indirect effects, ordered according to the total 
effect- self-learning and friends, with 0.66 and 
0.50, respectively. 
2. The variable with only direct effects was ability, 
with 0.46. 
3. There were 4 variables with only indirect 
effects, ordered according to the effect- school, 
home, background, and affection, with 0.45, 0.25, 
0.12, and 0.02, respectively. 
 

4.2. SEM Model in Very Large Sized School Group  
 

Results of data analysis are presented in Figure 2.

 
 

Figure 2. SEM model of TB in internet use of LS school teachers of very large sized school group 
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    The developed SEM model of TB in internet use 
of LS school teachers in the very large sized school 
group had good validity, because the model was 
congruent to the empirical data of teachers in the 
large sized school group when it was considered on 
the goodness of fit indices with good criteria for all 
values, and χ2 had no statistically significant level of 
0.05 (p=0.06), RMSEA=0.02, GFI=0.97, 
AGFI=0.93, and SRMR=0.03. 
    This model was composed of 8 latent variables 
from 24 observed variables. The latent variables were 
classified into 1 result variable and 7 causal 
variables. The result variable was TB in internet use 
of LS school teachers in the very large sized school 
group, constructed from 5 observed variables. The 
causal variable was the variable that affected the 
result variables, including 7 latent variables. These 
were constructed from 19 observed variables. 
    All causal variables in the model had positive 
effects on TB in internet use of LS school teachers, 
and these were able to explain the variation in TB in 
the model of the large sized school group at 100 
percent. 
    Considering the important sequence of the causal 
variable from the total effect value, it was found that 
the ability latent variable had the most effect on TB 
in internet use of teachers in the very large sized 

school group, at 0.81, followed by self-learning, 
school, friends, home, background, and affection, 
with 0.57, 0.52, 0.47, 0.38, 0.10, and 0.07, 
respectively, with a statistically significant level of 
0.01 for the first five variables, and the two last 
having a statistically significant level of 0.05. 
    Additionally, causal variables were classified 
according to the direction of effect into 3 types, 
which were variables with both direct and indirect 
effects and variables with only a direct or indirect 
effect. It was found that each type had 1-4 variables, 
as per the following: 
 

1. There were 2 variables with both direct and 
indirect effects, ordered according to the total 
effect- self-learning and friends, with 0.57 and 
0.47, respectively. 
2. The variable with only direct effects was ability, 
with 0.81. 
3. There were 4 variables with only indirect 
effects, ordered according to the effect- school, 
home, background, and affection, with 0.52, 0.38, 
0.10, and 0.07, respectively. 
 

4.3. SEM Model in Extra-large Sized School Group 
 

Results of data analysis are presented in Figure 3.
 

 
Figure 3. SEM model of TB in internet use of LS school teachers in extra-large sized school group 
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It was found that the developed SEM model in TB 

with internet use of LS school teachers in the extra-
large sized school group had good validity, because 
the model was congruent to the empirical data of 
teachers in the large sized school group when it was 
considered on the goodness of fit indices with good 
criteria for all values, and χ2 had no statistically 
significant level of 0.05 (p=0.056), RMSEA=0.02, 
GFI=0.97, AGFI=0.93, and SRMR=0.04. 

This model was composed of 8 latent variables 
from 24 observed variables. The latent variables were 
classified into 1 result variable and 7 causal 
variables. The result variable was TB in internet use 
of LS school teachers in the extra-large sized school 
group and was constructed from 5 observed 
variables. Causal variable was the variable that 
effected the result variables, including 7 latent 
variables. These were constructed from 19 observed 
variables. 

All causal variables in the model had positive 
effects on TB in internet use of LS school teachers, 
and these were able to explain the variation in TB of 
the model of the extra-large sized school group at 92 
percent. 

Considering the important sequence of the causal 
variable from the effect value, it was found that the 
ability latent variable had the most effect on TB of 
teachers in the extra-large sized school group, at 
0.72, followed by self-learning, friends, school, 
home, background, and affection, with 0.63, 0.43, 
0.38, 0.12, and 0.07, respectively, with a statistically 
significant level of 0.01 for the first six variables, and 
the last having a statistically significant level of 0.05. 
    Moreover, causal variables were classified 
according to the direction of effect into 3 types, 
which were variables with both direct and indirect 
effects and variables with only a direct or indirect 
effect. It was found that each type had 1-4 variables, 
as per the following. 
 

1. There were 2 variables with both direct and 
indirect effects, ordered according to the total 
effect- self-learning and friends, with 0.63 and 
0.43, respectively. 
2. The variable with only direct effects was ability, 
with 0.72. 
3. There were 4 variables with only an indirect 
effect, ordered according to the total effect- school, 
home, background, and affection, with 0.38, 0.33, 
0.12, and 0.07, respectively. 

 
5. Conclusion 

 

    The developed SEM model of TB in internet use of 
LS school teachers had validity that was congruent to 
the empirical data of every model with good criteria 
of all goodness of fit indices. The model was 

composed of 8 latent variables from 24 observed 
variables. All causal variables in the model had a 
positive direct effect on TB in internet use, and these 
were able to explain the variation in TB in a large 
sized school, a very large sized school, and an extra-
large sized school, with 99, 100, and 92, respectively. 
 
Table 5. Total effect values in SEM model of TB in 
internet use of LS school teacher 
 

Casual variable 
School size 

Large 
size 

Very 
large size 

Extra-
large size 

Trait 

Ability TE 0.46** 0.81** 0.72** 
Order 3 1 1 

Affection TE 0.02 0.07* 0.07* 
Order 7 7 7 

Self-
learning 

TE 0.66** 0.57** 0.63* 
Order 1 2 2 

Situation 

School 
situation 

TE 0.45** 0.52** 0.38** 
Order 4 3 4 

Home 
situation 

TE 0.25** 0.38** 0.33** 
Order 5 5 5 

Friends TE 0.50** 0.47** 0.43** 
Order 2 4 3 

Background of teacher TE 0.12** 0.10* 0.12** 
Order 6 6 6 

 
**p < .01, *p < .05 
 
6. Discussion 

 

    The developed SEM model of TB in internet use of 
LS school teachers had validity that was congruent to 
the empirical data of teachers in the subgroup models 
classified according to school size. All causal 
variables in the model had effect on TB in the 3 
subgroup models of large sized school, very large 
sized school, and extra-large sized school, with 99, 
100, and 92, respectively. Every model was highly 
fitted to the empirical data, and all casual variables 
were able to explain very high variation in TB, 
because the studied conceptual framework of the 
model was based on theory and related research and 
casual variables had been carefully selected from 
many research findings. Considering the subgroup 
models, the ability latent variable had the most effect 
in the very large school size and extra-large school 
size, with total effects of 0.81 and 0.72, respectively. 
Another subgroup model was large school size, where 
self-learning had the most effect, with 0.66. 
    The research results are congruent to the 
discovered variables in the previous study of 
Leekitchwatana [19] on “Development of 
Hierarchical Linear Model of Information 
Technology Use Behavior of Secondary School 
Teacher in Thailand”, which was conducted in 
schools under the Office of the Basic Education 
Commission (OBEC). It was found that the 
information technology’s behavior use of secondary 
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school teachers in secondary schools had correlation 
with teacher ability, teacher affection, friends in 
school, experience of computer use, computer 
training received, and computer subject learning. This 
was similar to the research results of Dusick & 
Yıldırım [20], who stated that teachers should have 
the necessary knowledge and skills in order to answer 
the requirements of the information age. Pelgrum [21] 
pointed to the importance of technology competency 
by saying that technology will not be used unless 
teachers are provided with the skills and knowledge 
necessary to integrate it into the curriculum, and that 
teachers with more ICT competency are more likely 
to use technologies in many different ways [22]. 
Furthermore, Baylor & Ritche [23] emphasized that 
teachers must reach and maintain a certain degree of 
ICT competency in order to integrate technologies 
into educational settings. Having technology 
competency helps teachers to become more efficient. 
Compeau & Higgins [24] and Compeau et al. [5] 
found that self-efficacy regarding computers refers to 
a person’s perceptions of, and capabilities to apply 
their skills to, computers. Ropp [25] used the term 
‘computer self-efficacy’ to claim that, while many 
teachers have positive attitudes to the use of 
educational technologies, computer self-efficacy is 
positively correlated with an individual’s willingness 
to choose and participate in computer-related 
activities, expectations of success in such activities, 
and persistence or effective coping behaviors when 
faced with computer-related difficulties [4]. 
In addition, computer use directly affects teachers’ 
technology integration. This finding was supported by 
Hermans et al. [26], who stated that computer 
experience has significant effects on teachers' class 
use of computers. Similarly, Drent & Meelissen [27] 
found that computer experience directly influenced 
teachers' innovative use of ICT. Robinson [28] said 
that their results indicated that teachers' computer 
usage for enhancement activities and their computer 
proficiency levels directly affected teachers’ actual 
total computer usage. Gülbahar & Güven [29] found 
that teacher computer competency is a significant 
predictor of social studies teachers’ attitudes towards 
the use of computers. Beck et al. [30] explained that 
teachers who have more computer experience would 
have better practices of teaching, and would be more 
comfortable and more confident about using 
computers, and so those teachers with more years of 
experience in using computers are more likely to use 
technologies in a variety of ways in their lessons. Van 
Braak et al. [31] proposed a path model which 
indicated that prior computer experience had positive 
indirect effects on attitude towards computers in 
education. Therefore, with more years of experience, 
teachers are likely to develop more technology 

competencies, and so are likely to develop more 
favorable attitudes towards using technologies [32]. 
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