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Abstract 

The significance of information and communication technologies in the educational sector in the 
last few decades has tremendously increased. The current study aims to examine the significance 
of various individual factors such as teachers' self-concept, self-efficacy and ICT-related subjective 
self in predicting their perceptions of ICT usability leading to enhance preschool children’s 
learning outcomes. To achieve the study objectives, the authors applied a quantitative research 
methodology. After surveying 386 preschool teachers in 55 preschools, the data were analyzed 
using SmartPLS software. Most educational institutions have transformed their traditional modes 
of education into virtual classrooms. Technological intrusion in the educational sector has 
increased during COVID-19 and is persistent in the post-COVID era. Similarly, in universities 
and colleges, the inclusion of digital technologies in preschools has remarkably increased. The 
current study adds value to the existing body of literature by extending the existing TAM3 to 
TAM3+ by adding a new domain of subjective self and predicting preschool teachers' ICT usage 
in the classrooms and the interaction of this usage with technical support to enhance the preschool 
children’s learning outcomes. 
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Contribution of this paper to the literature 
This research has explicitly focused on the teachers' perspective of the subjective self, self-
concept and self-efficacy to extend the TAM modal to TAM3+ by signifying the worth of the 
subjective self in enhancing their perceptions regarding the ease of ICT use in a pedagogical 
context to perform classroom tasks. 

  
1. Introduction 

In today’s digital world, attitude towards Information and Communication Technology (ICT) adoption is very 

important (Šabić, Baranović, & Rogošić, 2022). ICTs are ubiquitous aspects of the modern era with immense 
developments and intrusions into human life including the educational sector (Kundu, Dey, & Bej, 2022). Preschool 
education is very important because it provides the basis for children's grooming and knowledge-gaining 
(Westerberg & Vandermaas-Peeler, 2021). Children are born in the digital era, they are inclined to use various 
digital technologies like smartphones, tablets and laptops even at earlier age (Bowman, Vongkulluksn, Jiang, & Xie, 
2022). To enhance students’ learning capabilities, teachers need to adopt digital technologies (Karakose, Polat, & 
Papadakis, 2021). More specifically, during the COVID-19 epidemic, the use of digital technologies in the 
educational sector has tremendously increased (Karakose et al., 2022) based on their significance and positive 
influence on teaching methodologies and the enhancement of children’s learning outcomes (Kim, 2022). 

The Technology Acceptance Model(TAM) by Davis and Davis (1989) has been extended from the original 
concept of the high dependence of technology adoption on human behaviors and perceived usefulness rather than 
the provision of infrastructure and resources. Later on, in the TAM3 version, several other factors such as 
enjoyment, anxiety, computer efficacy, demonstrated ability, output quality, job relevance, image, subjective norms, 
experience, voluntariness etc. were used to predict the significance of technology adoption in different contexts 
(Fahmi, Kostini, & Putra, 2022; Kundu et al., 2022). However, research still lacks the significance of the subjective 
self in predicting the use of technologies in the modern era (Kundu et al., 2022). Several studies have highlighted 
the significance of technology adoption among teachers to enhance the student’s learning outcomes such as high 
grades, satisfaction, enhanced knowledge, etc. (Han & Sa, 2022; Hsu & Peng, 2022; Zhu & Zhang, 2022). However, 
in terms of preschools, limited research is available regarding the significance of teachers' use of digital 
technologies and the resultant children's outcomes such as engagement, participation in different tasks and 
enthusiasm and interest in learning at early stages of their lives (Ahmad & Zabadi, 2022; Kundu et al., 2022).  

Therefore, the current study considered the significance of the personal attributes of the teachers including 
their self-concept, self-efficacy and ICT-related subjective selves. The current study has extended the previous 
findings related to the influence of various personality characteristics of the teachers in determining their 
perceptions regarding ICT usability to the preschool children’s actual learning outcomes. Research shows that 
individuals’ subjective selves reflect their self-belief which originates from an effective self-experience that 
motivates them to excel in various fields of life (Lucas, 2018). Previously, research revealed the significance of the 
self-system enhancing the motivational level to engage in certain behaviors (Tuli & Mantri, 2021). This self-system 
can be further linked effectively with adopting technologies based on teachers' priorities and acceptability towards 
such technologies (Kumari, Hameed, Mazumder, Krishnadas, & Sathyan, 2020).  

At the same time, educational institutions have faced several challenges and changes over the years 
(Arumugham, 2019). The adoption of technologies is not an easy task (Kumari et al., 2020).Hence, it is very 
important for educational institutions to not only focus on enhancing the preschool teachers' self-characteristics in 
the form of self-efficacy, concept and subjective self but also provide them with technical support to adopt the 
technologies to extract their benefits.  

The current study has been conducted in Indonesia. Indonesia has embraced and adopted technology in various 
fields (Hidayat, Lee, Mason, & Khaerudin, 2022). Similar to various organizations and businesses, educational 
institutions have widely started to apply ICT in the classrooms to enhance students' knowledge (Amka & Dalle, 
2022). Moreover, research reports that there are approximately 191 million active internet users in Indonesia 
(Kharisma, 2022) and about 60% of educational institutions are using modern technologies in the classrooms at 
various levels. Similarly, scholars are paying greater attention to the use of ICT in pedagogical education to extract 
the benefits of these technologies (Fochi, 2022). Hence, it is of significant importance to find out the influence of 
various self-characteristics of preschool teachers in determining their perceptions of ICT usability so that this 
usability can be transformed into enhanced preschool children’s learning outcomes. Thus, based on the extended 
version of TAM3+ and the addressed literature gap, the current study aims to: 

• Examine the significance of preschool teachers’ self-concept, self-efficacy and ICT-related subjective selves on 
their perceptions of ICT usability and preschool children’s learning outcomes. 

• Examine the influence of preschool teachers' perceptions regarding ICT usability in enhancing children’s 
learning outcomes.  

• Investigate the mediatory role of preschool teachers' perceptions of ICT usability in transforming their self-
concept, self-efficacy and ICT-related subjective selves in developing and enhancing children’s learning 
outcomes. 

• Investigate the contingent role of technical support in enhancing the significance of preschool teachers' 
perceptions of ICT usability in enhancing children’s learning outcomes.  

 

2. Theoretical Foundation and Hypothesis Development 
Most studies linked with technological adoption used the TAM as the most widely used research model in 

different domains (Sharma & Joshi, 2016). Several scholars have already used and verified it by reflecting on 
individual behaviors towards technology adoption based on their desirability and evaluation of a particular 
technological system (Vaiopoulou, Papadakis, Sifaki, Stamovlasis, & Kalogiannakis, 2021). As an extension to this 
original TAM for developing a consolidated nomological network of ICT adoption, the TAM2 was proposed and 
extended by Venkatesh (2000) as the TAM3 by combining the TAM2 with the six determinants of "Perceived Ease 
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of Use (PEU), computer self-efficacy, perceptions of external control, computer anxiety, computer playfulness, 
perceived enjoyment and objective usability." 

However, based on the literature and contextual settings, researchers found a gap in TAM3 with the need to 
focus on individuals' subjective selves in determining their ICT usability behaviors (Kundu et al., 2022). According 
to researchers, suspect subjectivism is a personal primary independent experience and prerequisite for the 
individuals' existence and performance based on their subjective self- awareness (Almutairi & Shraid, 2021). The 
current study also considers the significance of facilitating conditions in the form of wider technical support by 
educational institutions to enhance the learning outcomes of the children based on teachers' perceptions of ICT 
usability, considering it a valuable extension to the TAM3. 

 

2.1. Preschool Teachers' Self Concept, Self-Efficacy, ICT-Related Subjective Self, Perceived ICT Usability and 
Students' Learning Outcome  

People's self-concepts present their reviews of themselves (Arens et al., 2017). Individuals' self-concept lies in 
the belief that they have a hold on their personality and can respond to external stimuli in a specific manner 
(Alevizou, Henninger, Stokoe, & Cheng, 2021). Self-concept plays a very significant role in an individual's 
perceptions regarding a certain system (Arens et al., 2017). When individuals perceive that the use of a certain 
system is beneficial for themselves or the people around them, they are more confident about using those systems 
(Cui, Tong, & Tan, 2022). At the same time, in terms of ICT integration, self-efficacy is very context-specific, 
reflecting the individual's effectiveness in adopting the technological changes as per the environmental changes 
(Hanham, Lee, & Teo, 2021). The use or integration of ICT demands a special type of teachers' efficacy in terms of 

their ability to use technologies (Šabić et al., 2022). It also depends largely upon their willingness to adopt new 
technologies in classroom practices (Zheng, Wang, Doll, Deng, & Williams, 2018). In this context, previous 
researchers asserted that when individuals believe in their capabilities and competence in using a new system, they 

are more confident in adopting that system and spreading awareness about it (Chudhery et al., 2022; Šabić et al., 
2022). The same arguments can be applied to preschool teachers' perceptions regarding the significance of using 
ICT in the classroom to achieve higher benefits.  

 Several researchers asserted the importance of teacher-related cognitive factors like readiness, motivation, 
confidence, intentions, attitudes and beliefs in their affective adoption and integration of communication 
technologies in pedagogy (Dalle et al., 2021; Nikolopoulou, Gialamas, & Lavidas, 2021; Peralta, O’Connor, Cotton, 
& Bennie, 2016; To’raqulovich, 2021). In addition to this self-concept and self-efficacy, the current study has also 
highlighted the significance of the ICT-related subjective selves of individuals in reflecting their perceptions of 
adopting new technologies and their usability. Individuals' subjective selves reflect their egoistic personalities by 
serving certain motives and are solely based on the specific interests of the people (Lucas, 2018). Therefore, it can 
be stated that when egoistically motivated individuals are convinced regarding the significance of technology 
intrusion in the educational sector, they are positive about adopting those technologies in their classroom. They are 
also more inclined that these technologies and classrooms are highly useable. It can be stated that once the 
preschool teachers are self-convinced about the productivity of ICT adoption in classroom practices, they evaluate 
the student outcomes at higher levels and present their classroom activities positively and effectively (Ahmad & 
Zabadi, 2022). Based on the above arguments and the extension of TAM3 into TAM3+ by integrating preschool 
teachers' self-concept and self-efficacy in presenting their positive perceptions of ICT adoption and usage in the 
classrooms, the current study postulates that: 

H1: Preschool teachers’ a) self-concept, b) self-efficacy, and c) ICT-related subjective self have a positive influence on 
children’s learning outcomes. 

H2: Preschool teachers’ a) self-concept, b) self-efficacy, and c) ICT-related subjective self-have a positive influence on their 
perception of ICT usability. 

 

2.2. Preschool Teachers’ Perceptions of ICT Usability and Students' Learning Outcome 
The use of ICT and its integration are two unique concepts. In the context of curriculum development and 

delivery, the integration of ICT has more intense implications compared to technical knowledge or ICT literacy 
(Hidayah, Prihatin, & Utanto, 2021). In the pedagogical context, researchers have highlighted the importance of 
ICT integration in terms of students’ learning outcomes in the form of satisfaction with the studies, good grading 
and engagement in classroom activities (Amka & Dalle, 2022; Dahleez, El-Saleh, Al Alawi, & Abdel Fattah, 2021; 
Young, Klemz, & Murphy, 2003). Few studies have examined the significance of ICT adoption technologies in 
preschool classrooms among students (aged 3-7) (Kundu et al., 2022). Hence, it is asserted that when teachers are 
convinced about the positive use of ICT in the form of digital plays, educational robotics, video games, cartoon 
exposers, blackboard technologies, etc., they are in a better position to apply those technologies in the classrooms 
to enhance the children’s learning outcomes in the form of their interest, engagement, participation, etc. Hence, 
based on the above arguments and literature support it is postulated that: 

H3: Preschool teachers’ perception of ICT usability is positively related to children’s learning outcomes. 

  
2.3. Perceptions of ICT Usability as a Mediator 

 Scholars have focused on the individual’s self-concept in developing various positive traits among themselves 
(Zahrai, Veer, Ballantine, & Peter de Vries, 2022). As a result, they depict several positive behaviors. When people 
have a high self-concept, they are more confident in the workplace and their performance increases (Farhadi, 
Bagherzadeh, Moradi, Nemati, & Sadeghmoghadam, 2021). An individual's self-efficacy has been linked to their 
ability to perform various tasks efficiently and effectively (Hanham et al., 2021). Additionally, the teachers' ICT-
related subjective selves have been introduced as a new domain of their self-characteristics of relating themselves 
as a reflection of their classroom activities. Hence, it is postulated that when they consider that the use of modern 
technologies in their teaching practices reflects their updated subjective selves with the requirements of society to 
include technology in different walks of life, they perceive their usage as high in the classrooms based on the 
effectiveness of generating positive outcomes. At the same time, the literature also supports the significance of the 
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instructor's perceptions regarding the use of ICT in the classrooms as a significant predictor of the students’ 
learning outcomes (Dahleez et al., 2021). At the same time, the current study extends previous findings concerning 
the relationship of individuals' ICT usability perceptions and positive outcomes as well as their personality traits as 
predictors of ICT usability. Thus, the current study considers the underlying mechanism of this ICT's usability in 
transforming individual-level variables to bring about group-level outcomes in the form of students’ learning in the 
preschool classrooms. Hence, it is postulated that:  

H4: Preschool teachers’ perceptions of ICT useability mediate the association of their a) self-concept, b) self-efficacy and c) 
ICT-related subjective self with children’s learning outcomes. 

  
2.4. Technical Support as a Moderator 

In addition to the direct and indirect association of preschool teachers' self-concept, self-efficacy and subjective 
self with children’s learning outcomes, the current study has also considered the contingent role of technical 
support from educational institutions to enhance this association. Educational institutions can provide technical 
support to preschool teachers' in multiple ways including the provision of modern information and communication 
technologies in the classrooms with easy  access to those technologies (Dalle et al., 2021). This technical support 
can also enhance teachers' knowledge of using ICT in the classroom (Zheng et al., 2018). Previously conducted 
research reports the significance of training program seminars and workshops and enhancing teachers' capabilities 
and willingness to adopt ICT in the classrooms to attain higher learning outcomes (Hidayah et al., 2021). 
Technical support also refers to the facilitating conditions provided by the educational institutions to the teachers 
in the form of accessible internet and the availability of computer labs etc. (Hu, Yuan, Luo, & Wang, 2021). In 
terms of preschool teachers, if they want to display educational robotics, they should be provided with the material 
simultaneously (Abel, Tondeur, & Sang, 2022). Educational institutions provide digital facilities in poor school 

classrooms but the teachers cannot extract their benefits at full capacity (Tomczyk, Mróz, Potyrała, & Wnęk-
Gozdek, 2022). We hypothesize that: 

H5: The technical support available to preschool teachers acts as a moderator between the association of their perceptions of 
ICT useability and preschool children’s learning outcomes such that the relationship is stronger in the case of a higher level of 
technical support. 
 

3. Research Methodology  
The current study used quantitative research methodology to collect the data from the participants. A survey 

was conducted among preschool teachers in Indonesia. In this region, the literacy rate is quite low (Hasan, Mas’ud, 
& Sundari, 2021)because of the low per capita income and poor living standards of the people. Therefore, it was 
perceived to be more significant in determining the factors that can enhance the teachers' perceptions regarding the 
useability of ICT technology and resultant outcomes. This is also effective for all the children who are studying or 
who are willing to have the opportunity to go to school. For data collection, the authors approached 55 preschools 
to obtain formal consent from the administrative departments. The basic administrative control of the preschool 
teachers in the region is under the North Maluku board of primary and secondary education or the central board of 
primary education.  

Moreover, the administrative departments were briefed in detail regarding the purpose of conducting this 
study. Approximately 48 schools showed their willingness to allow researchers to collect data from teachers. When 
selecting the preschools for data collection purposes, it was preferred by the scholars to only include those having 
ICT labs and computers.  

Out of 48 schools, 43 qualified for this basic criterion. A heterogeneous sampling method was used to collect 
the data. This heterogeneous sampling methodology permits the scholars to use various cases relevant to the study 
context from different angles (Bryan, Tipton, & Yeager, 2021). For that purpose, researchers divided the 
demographic characteristics into different categories including the regions of the district, gender, age, number of 
students in the classrooms etc. This type of research methodology further provides in-depth information regarding 
the study sample.  

In total, researchers communicated with approximately 537 preschool teachers and requested that they to 
participate in the research survey. Of the 537 preschool teachers, 423 agreed to participate in the survey. However, 
after completing the survey, it was found that approximately 37 questionnaires had either missing values or 
unengaged patterns. Therefore, they were not included in further hypotheses. Thus, 386 responses were included 
in the data analysis section generating a final response rate of about 71%.  

The demographic practices of the respondents showed that 5% of the respondents were males and 95% were 
female, 51% of the respondents were married and 49% were unmarried, 95% of the respondents were 
undergraduates and 5% were graduates. In terms of experience, 25% of respondents had an experience of less than 
one year, 31% had an experience of less than one to five years, 32.7% had more than five years of experience and the 
remaining 11.3% had an experience of more than 15 years with the same organization.  

 

3.1. Measures of the Study  
The survey questionnaire for the current study consisted of thirty-five items measuring all study constructs. 

Self-concept was measured by six items (Arens et al., 2017). We adapted 7 items from Šabić et al. (2022) to measure 
the preschool teachers’ self-efficacy. For measuring ICT-related subjective self, we used five items adapted from 
Kundu et al. (2022).  

To measure teachers’ perceptions of ICT usability, we used the System Useability Scale (SUS) which was 
adapted from Brooke (1996). Simultaneously, preschool children’s learning outcomes were measured with five 
items adapted from Powell and Bodur (2019). Finally, technical support was measured with three items by Zheng 
et al. (2018). 
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Table 1. Factor loadings, reliability, and validity. 

Constructs 
Factor loadings 

AVE CR CA 
1 2 3 4 5 6 

Teachers’ self-concept       0.632 0.923 0.867 

TSC1 0.831         

TSC2 0.784         
TSC3 0.779         
TSC4 0.808         
TSC5 0.846         
TSC6 0.760         
TSC7 0.751         
Teachers’ self-efficacy          
TSE1  0.773     0.591 0.897 0.833 
TSE2  0.776        
TSE3  0.721        
TSE4  0.789        
TSE5  0.762        
TSE6  0.790        
Teachers’ ICT related 
subjective self 

      
0.634 0.896 0.847 

TIRSS1   0.793       
TIRSS2   0.827       
TIRSS3   0.809       
TIRSS4   0.821       
TIRSS5   0.726       
Perceived ICT usability        0.555 0.926 0.871 

PIU1    0.724      
PIU2    0.784      
PIU3    0.763      
PIU4    0.723      
PIU5    0.766      
PIU6    0.731      
PIU7    0.730      
PIU8    0.737      
PIU9    0.758      
PIU10    0.730      
Preschool children’s learning 
outcomes 

      
0.543 0.856 0.811 

CLO1     0.797     
CLO2     0.735     

CLO3     0.707     
CLO4     0.738     
CLO5     0.704     
Technical support       0.523 0.766 0.756 
TS1      0.705    
TS2      0.744    
TS3      0.719    

Note:  CR= Composite reliability; AVE= Average variance extracted; CA= Cronbach’s α. 

 

4. Data Analysis and Results 
The authors of the current study used SmartPLS version 4.0 to conduct the study analysis by performing 

Partial Least Square Equation Modeling (PLS_SEM). The authors conducted an independent test as per the 
guidelines provided by Armstrong and Overton (1977) before performing their confirmatory factor analysis and 
hypothesis testing.  

This t-test is performed to avoid potential non-response bias issues by examining the probability of differences 
among the respondent's means collected at different times. The t-test results revealed that there are no significant 
differences between the means of the data collected at different times indicating no potential nonresponse biases. In 
the next step, the influence of participants’ demographic characteristics on the dependent variables was assessed. 
The influence of participants' experiences was found to positively impact preschool children’s learning outcomes. 
Hence, it was controlled before proceeding with the regression analysis. 

 Researchers used the values of “Cronbach’s α (CA)” and “composite reliability (CR)” to examine the measures' 
reliability and validity (Henseler, Ringle, & Sarstedt, 2015; Noor, Mansoor, & Shamim, 2022). The results in Table 
1 show that all the values of the CR and CA were within the recommended range, i.e., above 0.70 depicting the 
well-established validity and reliability of the study measures. “Average Variance Extracted (AVE)” was found to 
be above the recommended value of 0.50 based on the factor loadings of the study variables above 0.70 (Mansoor, 
Awan, & Paracha, 2022). Thus, the results also confirmed the “convergent validity” of the research constructs 
(Hair, Black, Babin, & Anderson, 2010). 

Additionally, scholars recommended assessing the Heterotrait-Monotrait (HTMT) ratio as a measure of 
constructs' discriminant validity (Henseler et al., 2015). The findings suggested that the HTMT ratio values are 
below 0.85 (see Table 2).  

Hence, no issues of multicollinearity were revealed among the study variables (Mansoor, Awan, & Paracha, 
2021; Sarstedt, Ringle, & Hair, 2017). 
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Table 2. Heterotrait-monotrait ratio (HTMT). 

Constructs Mean STD 1 2 3 4 5 6 

Teachers’ self-concept 4.01 1.02 0.794      
Teachers’ self-efficacy 4.32 0.92 0.487 0.768     
Teachers’ ICT-related subjective self 3.88 1.06 0.589 0.644 0.796    
Perceived ICT usability 3.94 1.10 0.633 0.578 0.581 0.744   
Preschool children’s learning outcomes 4.10 0.99 0.505 0.540 0.502 0.577 0.736  
Technical support  3.83 1.13 0.576 0.499 0.487 0.456 0.630 0.723 
Note: The square roots of the AVEs of the constructs are shown in bold in a diagonal. 
 TSC= Teachers’ self-concept; TSE= Teachers’ self-efficacy; IRTSS= Teachers’ ICT related subjective self; PIU= Perceived ICT usability; 

CLO= Children's learning outcomes; TS= Technical support. 

 

 
Figure 1.  Full measurement model. 

 Note: TSC= Teachers’ self-concept; TSE= Teachers’ self-efficacy; IRTSS= Teachers’ ICT related subjective self; PIU= 
Perceived ICT usability; CLO= Children's learning outcomes; TS= Technical support. 

 

4.1. Hypothesis Testing  
 Authors determine the “Coefficient of Determination (R2)” for hypothesis testing. As Figure 1 illustrates, the 

values of R2 for preschool teachers’ perceptions of ICT usability were 0.637 whereas for preschool children’s 
learning outcomes, they were 0.701. Thus, reflecting a variance of about 63.7% and 70.1% in both variables based 
on the preschool teachers’ self-concept, self-efficacy, ICT-related subjective self and the technical support available 
to preschool teachers. 

  
4.2. Direct Hypotheses 

Results shown in Table 3 depict that preschool teachers’ self-concept (ß = 0.226**, t = 4.102), self-efficacy (ß = 
0.303**, t = 5.314) and ICT-related subjective self (ß = 0.289**, t = 5.190) have a significant and positive 
relationship with children’s learning outcomes. Similarly, teachers’ self-concept (ß = 0.361***, t = 6.721), self-
efficacy (ß = 0.407***, t = 8.412) and ICT-related subjective self (ß = 0.353***, t = 7.951) have a significant 
positive relationship with their perceptions of ICT usability. In addition, preschool teachers’ perceptions of ICT 
usability had a positive influence on children’s learning outcomes (ß = 0.422***, t = 8.567). These results reflect 
that all direct hypotheses, i.e., H1a, b, and c, H2a, b, and c, and H3 are analytically supported. 

 
4.3. Mediating Hypotheses 

In addition to the direct hypothesis, teachers’ self-concept (ß = 0.249**, t = 4.597), self-efficacy (ß = 0.313**, t 
= 5.440) and ICT-related subjective self (ß = 0.341***, t = 5.927) have a significant and positive relationship with 
children’s learning outcomes through an underlying mechanism of teachers’ perceptions of ICT usability. These 
results indicate the acceptance of mediation hypotheses H4a, b, and c (see Table 3).  
  

4.4. Moderating Hypotheses 
For calculating the contingent influence of the technical support available for teachers to significantly adopt 

ICT in the classrooms and enhance the effect of preschool teachers’ perceptions of ICT usability on children’s 
learning outcomes, an interaction was developed by applying a product indicator approach in SmartPLS version 
4.0 (Mansoor, 2021). Results proved the moderating role of technical support. The findings also revealed that TS 

and PIU have a significant interaction to improve children’s learning outcomes (β =0.151**, t-value = 2.945, p < 
.01). Additionally, the R2 for the main influence of preschool teachers’ perceptions of ICT usability on children’s 
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learning outcomes was 0.570. In contrast, after adding the interaction term TS*PIU the R2 value reached 0.701. 
This change in R2 value which reflects enhanced explanatory power of children’s learning outcomes by 13.1%. 
 

 
Figure 2. Interaction plot for moderating the effects of technical support. 

 Note:   PIU= Perceived ICT usability; CLO= Children's learning outcomes; TS= Technical support. 

 
It is evident from Figure 2 that the line labeled for the higher values of available technical support to the 

preschool teachers for the adoption of the learning technologies in the classrooms had a steeper gradient compared 
to the lower values of technical support for the association of the preschool teachers’ perception of ICT usability 
with children’s learning outcomes. This further reveals that when preschool teachers feel comfortable using ICT in 
the classrooms to train and teach the students, their learning outcomes automatically improve. These results also 
support hypothesis 5 of this research.  

 
Table 3. Hypothesis testing results. 

Hypothesized relationships Std. beta T-value P-value Supported 

H1a TSC→ CLO 0.226 4.102 0.003 Yes 

H1b TSE→ CLO 0.303 5.314 0.001 Yes 

H1c TIRSS→CLO 0.289 5.190 0.001 Yes 

H2a TSC→ PIU 0.361 6.721 0.000 Yes 

H2b TSE→ PIU 0.407 8.412 0.000 Yes 

H2c TIRSS→ PIU 0.353 7.951 0.005 Yes 

H3 PIU → CLO 0.422 8.567 0.000 Yes 

H4a TSC→ PIU→ CLO 0.249 4.597 0.003 Yes 

H4b TSE→ PIU→ CLO 0.313 5.440 0.001 Yes 

H4c TIRSS→ PIU→ CLO 0.341 5.927 0.000 Yes 

H5 TC*PIU→ CLO 0.151 2.945 0.011 Yes 

Note: TSC= Teachers’ self-concept; TSE= Teachers’ self-efficacy; IRTSS= Teachers’ ICT related subjective self; 
PIU= Perceived ICT usability; CLO= Children's learning outcomes; TS= Technical support. 

 

5. Discussion and Conclusion 
5.1. Study Findings  

The results of the current study revealed the significant impact of all teachers' self-related variables on their 
perceptions regarding children’s learning outcomes. The significant influence of the self-concept of preschool 
teachers on the children’s learning outcomes reveals that when teachers are confident about their abilities to adopt 
ICT in classrooms, they are more convinced about their students' performance. These results can be further related 
to the previous studies that asserted the significance of using digital technologies in classrooms and learning 
activities to enhance students' performance and achievement levels (Arens et al., 2017; Farhadi et al., 2021). Thus, 
when preschool teachers are confident in applying modern technologies including digital play, educational robotics, 
etc. during teaching, they perceive their effectiveness in enhancing preschool children’s learning outcomes. 

 Self-efficient teachers adopt modern technologies in the classrooms to enhance preschool children’s learning 
outcomes. These findings are consistent with the previous studies that have asserted the significance of teachers' 

self-efficacy in adapting modern technologies to apply them in the classrooms (Šabić et al., 2022; Zheng et al., 
2018). The results revealed that teachers' ICT-related subjective selves have a significant positive influence on 
enhancing preschool children’s learning outcomes. This further reflects the significance of teachers' subjective 
selves relating themselves to modern technologies by acknowledging the significance of those technologies in their 
teaching practices. 

Results reflect that teachers' self-concept and self-efficacy enhance their perceived ease of ICT use. When they 
perceive that it is easy to use modern technologies in the classroom, they are more intent on using them and 
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perceive their high usability based on their positive perceptions regarding such technologies (Kundu et al., 2022; 
Omar, Zahar, & Rashid, 2020). At the same time, the significance of teachers' subjective self in determining their 
perceived ICT usability is worth mentioning as a valuable addition to the existing body of literature.  

Moreover, findings also suggest the underlying mechanism of teachers' perception of ICT usability that 
transmits the effect of their self-concept, self-efficacy and ICT-related subjective selves to enhance preschool 
children’s learning outcomes. It also show that teachers have a higher self-concept of implementing ICT 
technologies (Hamdan et al., 2021). This cognitive dimension of the subjective self is more apt to perceive the ease 
of using technologies. This perceived ease of usefulness and usability made them more satisfied with their teaching 
methodologies and enhanced their perceptions regarding preschool children’s learning outcomes (Hanham et al., 
2021). These results can be further linked with the previous studies which asserted the significance of system 
useability as an underlying mechanism to transmit the effect of individual factors and attitudes in extracting 
positive behaviors (Hidayah et al., 2021). Hence, it can be stated that it is very important for preschool teachers to 
effectively use ICT in the classroom based on their confidence in extracting positive outcomes in the form of 
student learning.  

Finally, the current study also adds to the existing body of literature by suggesting that technical support is 
important in transmitting the significance of teachers' perceptions regarding ICT usability in enhancing student 
outcomes. The positive results reveal that when teachers are provided with the facilitating conditions and technical 
support, they effectively use different technologies in the classrooms for students' benefit and enhance their 
learning outcomes in the form of satisfaction, grading, engagement in the classrooms and self-grooming.  
  

5.2. Study Implications  
The current study contributes to the literature linked with the preschool teachers' perceptions of their self-

concept, self-efficacy and subjective selves to predict the significance of ICT usability and the resultant student 
learning outcomes and it has considered the subjective self in addition to self-concept and self-efficacy to extend the 
TAM3 modal to TAM3+ by demonstrating the significance of the subjective self in enhancing teachers' 
perceptions. At the same time, preschool teachers' perspectives of themselves have been applied to the pedagogical 
use of ICT to perform certain classroom tasks. Nowadays, education is not only confined to delivering lectures and 
enhancing the existing concepts of the students but is extended to simulation with ICT and problem-based 
learning for enhancing the students' knowledge and extracting their best capabilities. Therefore, the attainment of 
positive behaviors is of utmost significance and can only be achieved once the instructors are self-confident with 
higher levels of positive self-concept, efficacy and subjective self to apply modern technological tools along with 
their skills to enhance students learning. In this context, educational institutions should focus on several measures 
to improve the perceptions of self-concept, self-efficacy and subjective self among preschool teachers. For this 
purpose, training programs including counseling frameworks should be continuously introduced and implemented 
as the benefits of modern technologies in the classroom can only be extracted once teachers are convinced about 
the significance of applying these technologies to their teaching practices. 

Moreover, self-concept and self-efficacy can be seen in all individuals, irrespective of their working fields 
(Alevizou et al., 2021; Arens et al., 2017; Farhadi et al., 2021). However, there is a continuous need to enhance these 
cognitive traits to improve their efficiency and effectiveness. It can also be related to the fact that in the 
technological world, every individual is using ICT in their lives (Mansoor, 2021). It is important to find out the 
productive uses of ICT. Hence, to make ICT productive, organizations should invest in polishing their latent 
abilities into practical ones to extract positive outcomes. Additionally, the current study extended the previous 
findings from the perception of ICT usage to actual outcomes in the form of students' learning. This adds value by 
demonstrating the ICT usability and ease of use as well as the positive impact on individual behaviors in the 
educational sector. Finally, based on the empirical finding of a valuable extension of TAM3 to TAM3+, it is 
suggested by the authors to add the valuable cognitive state of individuals in the form of subjective self when 
effectively contributing to the perceived usability of modern technologies. Additionally, by enhancing the 
explanatory power of ICT usability, the cognitive trait is valuable for the researchers in extending the existing 
technology acceptance model in different domains. 

 

6. Limitations and Future Research Directions  
The current study has a few limitations that need to be addressed by future researchers. For instance, the 

current study has only been conducted in the preschool teachers' public and private education institutions in one 
province of Indonesia. However, there are several conflicts in the human brain's psychological structure, hence, 
teachers' perceptions regarding self-concept and the adoption of digital technologies in different areas may differ. 
Therefore, scholars should conduct similar kinds of studies in different regions. After collecting data, a comparative 
analysis should be performed to better understand teachers' perceptions based on their personalities and self-
perceptions regarding ICT usability and potential behavioral outcomes. The current study only relied upon the 
teachers' perceptions regarding their self-concept, self-efficacy and subjective self to evaluate the significance of 
ICT usage in depicting children’s learning outcomes in preschools. In contrast, other organizational-based 
predictors like the school culture and facilitating an environment in the form of training, seminars, workshops, the 
best ICT facilities and other assistance should also be considered as predictors of teachers' perceptions regarding 
ICT usability in enhancing preschool children’s learning outcomes. Finally, the current study has only considered 
the contingent impact of technical support. In contrast, future researchers can explore other potential moderators 
such as teachers' personality traits, religious beliefs, gender, carrier orientation etc. to enhance the benefits of their 
perceptions of ICT usability in improving and achieving children’s learning outcomes. 
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