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Abstract  

Assistive technologies are essential in narrowing down the achievement gap 
between students with learning disabilities and able peers. Higher levels of self-
efficacy in teachers have consistently shown to correlate with the use of 
assistive technologies in teaching. This study aimed to review the impact of 
self-efficacy among elementary and secondary school teachers with their use 
of assistive technologies. This review intended to summarise the context of 
self-efficacy in the domain of general inclusive education and explored the 
instrument used, sample selection, validity and reliability as reported in the 
selected studies. The electronic databases Education Source, ERIC 
(Educational Resource Index and Abstracts), EBSCOhost by Elton B. 
Stephens Company, and Scopus were systematically searched. This study 
also reviewed published studies from January 2011 to January 2021 with the 
inclusion criteria selecting studies that focused on self-efficacy and their use of 
assistive technologies with special educational needs students in inclusive 
education. Of the 17 reviewed published studies, teacher self-efficacy reported 
a positive influence and can be used as a predictor for their use of assistive 
technologies in teaching in inclusive education. Recommendations for future 
studies include professional development on facilitating changes in teacher 
self-efficacy to further enhance their use of assistive technologies.  
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Introduction  

Self-Efficacy  

Adaptation and change are the important components in teaching in today’s world, 
which along with the evolution of technology have changed the education landscape. 
Grounded in Bandura’s Social Cognitive Theory, self-efficacy is the belief that teachers hold 
for their capabilities and this power of belief in what they can produce affects their actions 
(Bandura, 2001). Perceived self-efficacy plays a pivotal role in affecting how people adapt 
and change in life. When faced with challenges or changes, perceived self-efficacy 
influences people’s self-hindering or self-enhancing thinking, and thus decides how much 
effort should be put in in order for them to achieve their goals (Bandura, 2001). The decision 
on which challenges to choose, the urge to persevere when faced with challenges, and how 
a person treats challenges, i.e. either as motivation or hindrance, are very much dependent 
on the level of self-efficacy (Bandura, 2001). 
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On the other hand, the self-efficacy theory emphasises that these four factors are 
believed to be the main influences on one’s level of self-efficacy, i.e., mastery experience, 
vicarious experience, verbal persuasion, and somatic and emotional state (Bandura, 1994, 
1997; Pajares, 2002). Of the four factors, mastery experience is believed to have the 
strongest influence on the development of self-efficacy. Before a sense of efficacy can be 
firmly established, failures may weaken it while successes help in building it (Bandura, 1994, 
1997). In other words, if one achieves success easily, it does not help in building a strong 
belief in self-efficacy and therefore, one can easily become demoralised by failures. A sense 
of self-efficacy needs to be built overtime, through the experience of overcoming obstacles, 
perseverance in the face of hardship, and bouncing back from failures. The mastery 
experience that allows people to learn what it takes to succeed and how to bounce back 
from failures help to establish a strong sense of self-efficacy.  
 

Meanwhile, vicarious experience happens by observing social models that are similar 
to oneself, which means seeing them succeed through continuous effort will make the 
observers believe they are also capable in achieving the same goals (Bandura, 1994,1997). 
The perceived similarity to the social models is very influential on observers’ perceived self-
efficacy (Bandura, 1994,1997). Based on the modelling concept, if the persons perceive the 
models to be very similar to themselves, the models’ behaviours, successes, and failures 
have a huge impact on what they believe and hence, also influence how they see their own 
capabilities in accomplishing a particular goal. Verbal persuasion helps to persuade people 
that they have what it takes to succeed (Bandura, 1994, 1997). When people are not 
confident in their personal capabilities and hold on to negative beliefs that focus on their 
flaws, verbal persuasion helps to provide the boost that can lead them to try harder, 
persevere, and develop the sense of self-efficacy in the process of cultivating potentialities. 
Bear in mind that verbal persuasion needs to be realistic and structured. When people are 
placed in structured situations that allow them to see their own self-improvement, they can 
validate their success and focus on the potentialities. Lastly, negative affectivity like stress or 
anxiety also affects persons’ emotional state, which in turn affects their self-efficacy and 
influences their decision-making. A person with a high sense of self-efficacy tends to 
perceive and interpret emotional arousal as something pleasurable that can continue to 
motivate them to behave or persevere. This can have positive interpretations on their 
physical states.  

 
Teacher self-efficacy is defined as a teacher's judgment of his/her own capabilities in 

bringing success into engagement and learning for all students, including those who are 
difficult or not motivated (Tschannen-Moran & Hoy, 2001). In an inclusive classroom, 
teaching students with learning disabilities together with their able peers can be stressful and 
exhausting due to the effort needed to differentiate, accommodate, and support many 
different areas. Studies on the influence of teacher self-efficacy on inclusion have found that 
it is an important mediator of teachers’ attitude and their acceptance of inclusive education 
(Sokal & Sharma, 2014; Desombre, Lamotte & Jury 2019). As teachers in inclusive 
education experience a high level of negative affectivity, self-efficacy works as a shield to 
protect them from these negative arousals and motivate them to continue believing in their 
capability in supporting and accommodating students with learning disabilities in class. 

 
In addition, it is worth mentioning that teacher self-efficacy can potentially influence 

their instructional behaviour, classroom atmosphere, well-being, classroom engagement, 
work commitment, student self-efficacy and performance, and a wide range of influences 
(Klassen & Chiu, 2011; Klassen & Tze, 2014; Skaalvik & Skaalvik, 2014; Tschannen-Moran 
& Hoy, 2001). These studies prove that self-efficacy is an important element that needs to be 
highlighted and developed because it can greatly affect teachers, students, and the whole 
teaching and learning experience. 
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Use of Assistive Technology (AT) 

Nowadays, with advancements in technology, teachers need to adopt, consolidate, 
and embrace the relevant technology to accommodate changes in inclusive education. AT is 
used in inclusive education to train, rehearse and enable learning (World Health 
Organisation (WHO), 2015; Ahmad, 2015). The use of AT helps to bridge the gap between 
able and disabled students in the same classroom, thus helping all students to learn and 
understand a similar topic or concept in a different way by removing barriers in learning and 
compensating for their lack in certain abilities, and work on their strengths. There is 
increasing evidence that these practical tools connect students' cognitive abilities with their 
learning opportunities and provide accessibility in classroom learning (Nkwoagba, 2011; 
Ahmad, 2015). AT provides alternative ways for students to learn, show their learning, 
complete the work given by their teachers, and increase their own independence.  

 
Interestingly, Shapley et al., (2011) found that teachers who use AT manage their 

classes differently, in which Special Education Needs (SEN) students are found to have 
better interaction and collaboration. This results in better engagement in class, improved 
school attendance and fewer disciplinary issues. Ertmer and Ottenbreit-Leftwich (2013) also 
claimed that the use of technology will help student learning in the classroom. They focused 
on the integration of technology and the pedagogical approach through which technology 
can be used as a cognitive tool to help students in authentic learning and called for a shift 
from technological integration to technology-enabled learning. Access to the appropriate AT 
is useful for SEN students’ education and creates equal opportunity in education, which will 
also serve the purpose of AT in improving SEN students’ life in many areas in education and 
also in their social life (Erdem, 2017). These studies have shown how AT can be used in 
class to help SEN students learn, engage, and collaborate with peers from the students' own 
perspectives, but they did not include the teachers’ perspectives. Teachers' experiences in 
using AT to build or enhance this positive learning environment can enhance the essence of 
AT immersion, which allows the researcher to see the context of AT from a different 
perspective.  

 
Different areas of function need different types of AT to compensate the lack of ability. 

For example, students with difficulties in decoding can use text-to-speech software to help 
with reading, while students with limitations in executive functioning can use a graphic 
organiser or work clock as their organisation tools, and students who struggle with writing 
can use word processors or speech-to-text as AT for spelling (Ahmad, 2015; Park et al., 
2017). With the use of these tools, students with learning needs will be able to accomplish 
tasks that are difficult or seem impossible to them, and this can encourage them to continue 
trying and learning. 

Teacher Self-Efficacy and the Use of AT 

The use of AT is necessary to help teachers keep up with the changes and support 
meaningful teaching and learning in inclusive education. Therefore, teacher self-efficacy is 
certainly important to ensure teachers have the intention of integrating AT in their teaching, 
are confident with using AT and their own technology usage in teaching (Krumsvik, 2011; 
Teo, 2014; Azeema et al., 2016). Studies have proven there is a significant positive 
correlation between teacher self-efficacy and their use of AT (Haight, 2011; Hatlevik, 2017; 
Azeema et al., 2016).  
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Teachers with a high level of self-efficacy reported higher levels of confidence in using 
AT and greater usage of AT. They are also often better at finding ways to overcome the 
obstacles of technology integration and have higher levels of self-belief as an efficient 
teacher with technology (Ertmer et al., 2012; Fanni et al., 2013). On the other hand, teachers 
with lower levels of teacher self-efficacy reported to use AT less frequently due to their 
negative attitude in technology acceptance (Hammond et al., 2011; Sabzian & Giakjani, 
2013). These studies on the use of low- to high-level AT have identified several factors that 
influence teachers’ use of AT and self-efficacy is one of the factors that play a crucial role in 
the implementation of technology and their successful use to enhance student learning. 
When teachers do not believe in their self-capability in using AT, they feel incompetent and 
are therefore less willing to persist in technology integration. Many studies have looked into 
the correlation between teacher self-efficacy and their use of AT, but to the researcher’s 
knowledge, a systematic review for these studies is currently not available. Thus, a 
systematic review of the influence of teacher self-efficacy on the use of AT is important to 
identify, evaluate and summarise all the relevant studies, provide an authoritative overview 
of current studies that are related to teacher self-efficacy and AT, and finally, make the 
available evidence more accessible to decision-makers in inclusive education.  

Method 

This study aims to analyse, through systematic review, studies on the influence of 
teacher self-efficacy on the use of AT primarily in inclusive education. Systematic review is 
defined as a scientific tool that can be used to select the relevant studies in all design, then 
summarise, appraise, and communicate the results of these unmanageable studies in 
answering a particular research question (Petticrew & Roberts, 2006). Using this method, 
research-based information is summarised comprehensively and aims to be used and can 
help practitioners and decision-makers in this field (Brettle, 2009). This systematic review is 
guided by Petticrew and Roberts’ systematic method, which involves seven stages, i.e. 
defining the question, determining the types of studies needed to answer the review 
question, carrying out the literature search, screening the references and assessing the 
remaining studies against the inclusion/exclusion criteria, critical appraisal, synthesis of 
primary studies and considering the effects of publication bias and other internal and 
external biases and lastly, writing the report (Petticrew & Roberts, 2006).  

 
The review question that guided this study is, “What is the influence of teacher self-

efficacy on the use of AT?” In accordance with the research objective, relevant studies were 
searched in several electronic databases, including Education Source, ERIC (Educational 
Resource Index and Abstracts), EBSCOhost by Elton B. Stephens Company and Scopus. 
These databases were systematically searched to capture as many relevant citations as 
possible, and lastly, Google Scholar was used as a secondary source. The specific 
descriptors like self-efficacy, teacher, AT, and ICT were entered into the search engines 
mentioned above to identify the relevant studies. Qualitative and quantitative studies that 
collected data on participants’ perception about their self-efficacy and their use of AT have 
also been included in this study to involve a broader range of evidence and reduce the risk 
of biased conclusions (Petticrew & Roberts, 2006). 
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Inclusion and Exclusion Criteria  

The inclusion criteria that were used in the initial search for relevant studies are:  
 

i. The study must be published in English; 

ii. The study must include the specific descriptors mentioned above, published 
between January 2011 and January 2021; 

iii. Participants must be teachers, with no age limit, either from primary or secondary 
schools; 

iv. All genders and any country; and 

v. Teacher self-efficacy and the use of AT must be the key 
measurements/assessments, with evidence.  

 
On the other hand, three exclusion criteria were established. These were studies that 

have been published in other types of publications (books, books chapter, conference 
papers and dissertations), studies that do not include the use of AT as a teaching tool, and 
studies that are not empirical. Using both inclusive and exclusive criteria, the researcher 
successfully yielded 21 relevant studies. Next, an additional inclusion criterion was included, 
i.e., the influence/relationship between teacher self-efficacy and use of AT. Through this 
approach, 17 studies were chosen for an in-depth review.  

Critical Appraisals 

After identifying the relevant studies, data were extracted based on the review 
question. The relevant information included the year of publication, number of participants, 
sample population, research method, sampling method, reliability and validity, and finally, 
the influence of teacher self-efficacy on the use of AT were extracted and analysed to 
determine whether or not the studies are adequate in answering the review question. This is 
shown in Table 1 below.  

 
Table 1 
 
General Characteristics of the Studies 
 

Authors YOP Country Method NOP SM SP Findings 

Nam et al. 

 

2013 USA Quantitative  136 Non 

Random 

PST 

SST 

TSE +ve use 
of AT 

Yamamoto & 
Yamaguchi 

 

2016 

 

Mongolia Mixed 
Method 

838 Random PST TSE +ve use 
of AT 

RTI 
International  

2017 

 

Ethiopia Mixed 
Method 

109 Non 

Random 

PST TSE +ve use 
of AT 

 

Azeema et al. 

 

2016 

 

Maldives Quantitative 

 

119 Random 

 

SST TSE +ve use 
of AT 
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Authors YOP Country Method NOP SM SP Findings 

Thurm & Barzel 2020 Germany  Quantitative 

 

39 Random 

 

 SST TSE +ve use 
of AT 

 

Letwinsky 2017 

 

USA Quantitative 

 

90 Random 

 

SST No 
correlation  

 

Hatlevik 2017 Norway  Quantitative 

 

312 Random 

 

SST TSE +ve use 
of AT 

 

 im!ek & 
Sarsar 

2019 Turkey Quantitative 

 

387 Random 

 

SST TSE +ve use 
of AT 

Bakar et al. 2020 

 

Malaysia Quantitative 

 

66 Random 

 

PST 
SST 

TSE +ve use 
of AT 

 

Kwon et al. 

 

2019 USA Quantitative 

 

57 Non 

Random 

 

PST 
SST 

TSE +ve use 
of AT 

 

Kazan & 
ELDaou 

2016 

 

Lebanon Mixed 
Method 

 

11 Non 

Random 

 

SST TSE +ve use 
of AT 

 

Tilton & Hartnett 2016 

 

Germany  Qualitative 

 

5 Non 

Random 

 

PST 
SST 

TSE +ve use 
of AT 

 

Elstad & 
Christophersen 

2017 

 

Norway Quantitative 

 

156 Non 

Random 

 

SST TSE +ve use 
of AT 

 

Coban & Atasoy 2019 Turkey Quantitative 

 

136 Random 

 

PST 
SST 

TSE +ve use 
of AT 

 

Wei 2021 Taiwan  Quantitative 

 

32, 

989 

Random 

 

PST TSE -ve use 
of AT 

 

Coleman et al. 

 

2015 USA Quantitative 

 

392 Random 

 

PST 
SST 

TSE +ve use 
of AT 

 

Sangkawetai et 
al. 

2020 Thailand Quantitative 

 

77 Random 

 

PST 
SST 

TSE +ve use 
of AT 

 

 
Note: YOP = Year of Publication; SP = Sample Population; SM = Sampling Method; NOP = Number of 
Participants; PST = Primary School Teachers; SST = Secondary School Teachers; TSE = Teacher  
Self-efficacy; AT = Assistive Technology; +ve = positively influenced; -ve = negatively influenced  
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The quality of the relevant selected studies was then analysed using the EPPI-Centre 
Weight of Evidence (WoE) tool by Gough (2007). WoE allows the researcher to separate 
judgement on separate generic elements, such as coherence and integrity of the studies 
(WoE A), appropriateness of that form of evidence (WoE B) and the relevance of the focus 
of the evidence for answering the review question (WoE C) and finally, these three separate 
judgements will be used to form an overall assessment (WoE D) of the extent of the studies 
in answering the review question (Gough, 2007). The synthesis table below show the 
analysis of studies based on several aspects mentioned above as the extracted data from 
the studies.  

 
As the analysis shows in Table 2, 10 studies were rated as high-quality research 

because one of their primary focus points involved looking at the influence of self-efficacy on 
the use of AT, the design of the studies and the process of recruiting participants were 
clearly explained, limitations of the studies were cited, and the measurements were reliable, 
i.e. there were high levels of coherency and integrity of the evidence in their own term (Nam, 
et al., 2013; Yamamoto & Yamaguchi, 2016; Letwinsky, 2017; Hatlevik, 2017;  im!ek & 
Sarsar, 2019; Bakar et al., 2020; Kwon et al., 2019; Tilton & Hartnett, 2016; Wei, 2021; 
Sangkawetai et al., 2020). Furthermore, the form of evidence collected in these ten studies 
were found to be appropriate in answering the review question as the evidence was taken 
from the appropriate context, which can be generalised to answer the review question.  

 
On the other hand, two of the studies were rated as medium/high quality because the 

influence of self-efficacy on teachers’ use of AT was not their main focus (Thurm & Barzel, 
2020) and they did not have the type of evidence gathering and analysis. The two studies 
also found that teacher self-efficacy perception on ICT was negatively correlated with ICT 
usage but teachers’ self-efficacy in ICT use was the significant predictor of ICT usage 
(Coban & Atasoy, 2019). Despite the coherency and integrity of the evidence found in the 
studies, five of the studies were rated as medium-quality studies. These studies had sample 
size limitation by the fact that classroom observation had a very small cell size and 
confidence intervals were large (RTI International, 2017), small sample sizes (Kazan & 
ELDaou, 2016), did not mention study limitations (Azeema et al., 2016), the type of sample 
only focused on sixth year teachers (Elstad & Christophersen, 2017), and the response rate 
was not calculated (Coleman et al., 2015). These affected the fitness for the purpose of that 
form of evidence, ethics of research and generalisability of the results to answer the review 
question.  

 
Table 2  
 
Analysis of the Quality of the Studies using Weight of evidence (WoE) Framework 
 

Authors WoE A WoE B WoE C WoE D 

Nam et al. High High High High 

Yamamoto & Yamaguchi High High High High 

RTI International  High Medium Medium Medium 

Azeema et al. High Medium Medium Medium 

Thurm & Barzel High High Medium Medium/High 

Letwinsky High High High High 

Hatlevik High High High High 

 im!ek & Sarsar High High High High 
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Authors WoE A WoE B WoE C WoE D 

Bakar et al. High High High High 

Kwon et al. High High High High 

Kazan & ELDaou Medium Medium Medium Medium 

Tilton & Hartnett High High High High 

Elstad & Christophersen High Medium Medium Medium 

Coban & Atasoy High High Medium Medium/High 

Wei High High High High 

Coleman et al. High Medium Medium Medium 

Sangkawetai et al. High High High High 

Discussion  

The overall review and synthesis of the studies have revealed a positive correlation 
between teacher self-efficacy and their use of AT, and as for additional insight, teachers 
were found to have high self-efficacy in many of the studies. It was found that in most of the 
studies (n = 15), teacher self-efficacy has a positive influence on their use of AT (Nam et al., 
2013; Yamamoto & Yamaguchi, 2016; RTI International, 2017; Azeema et al.,2016; Thurm & 
Brazel, 2020; Letwinsky; 2017; Hatlevik, 2017;  im!ek & Sarsar, 2019; Bakar et al., 2020; 
Kwon et al., 2019; Kazan & ELDaou; 2016; Tilton & Hartnett, 2016; Elstad & Christophersen, 
2017; Coban & Atasoy, 2019; Coleman et al., 2015; Sangkawetai et al., 2020). However, 
through this critical review, the results have also indicated an insignificant result and 
negative correlation between teacher self-efficacy and the use of AT. This was explained as 
teachers’ high level of self-efficacy does affect their attitude towards technology but may not 
indicate their actual use of AT in teaching. There may be other factors that work hand-in-
hand with teacher self-efficacy, such as technological knowledge or training in AT that can 
enhance its implementation in teaching. Moreover, professional development opportunities 
on facilitating changes in teacher self-efficacy can be emphasised to further enhance their 
use of AT. 

 
In relation to this, it was found that of the 17 articles reviewed, four were conducted in 

the United States of America (Nam et al., 2013; Letwinsky, 2017; Kwon et al., 2019; 
Coleman et al., 2015), two in Norway (Hatlevik, 2017; Elstad & Christophersen, 2017), two in 
Germany (Tilton & Hartnett, 2016; Thurm & Barzel, 2020), and two in Turkey ( im!ek & 
Sarsar, 2019; Coban & Atasoy, 2019). These have the second highest number of articles 
published relating to the influence of teacher self-efficacy on their use of AT, and it is worth 
mentioning that the United States, Norway, Germany, and Turkey are developed countries 
where AT is easily available. 

 
In relation to the methodologies employed by the studies reviewed, it was found that 

most of the researchers employed a quantitative method (n = 13), while a few employed 
mixed method approaches (n = 3), and one study employed a qualitative method. A 
qualitative measure involved in a mixed method, or a solely qualitative study aimed to gain 
more insight around issues related to teacher self-efficacy. For instance, the semi-structured 
interviews attempted to obtain deeper insights into issues around teacher self-efficacy, 
exploring teachers’ perception on successful teacher self-efficacy (Yamamoto & Yamaguchi,  
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2016), experiences of technology implementation (Tilton & Hartnett, 2016), classroom  
observation to further explore teacher self-efficacy and student participation (Kazan & 
ELDaou, 2016), and teachers’ knowledge of the prevalence of disability among their 
students (RTI International, 2017). 

 
Looking at the year of publication, there has been an increment in the number of 

publications across different countries from 2016 onwards, i.e., 2016 (n = 4), 2017 (n = 4), 
2019 (n = 3), 2020 (n = 3) and 2021 (n = 1). As the theoretical framework for the studies, 
Bandura’s self-efficacy theory was the most used, followed by Tschannen-Moran & Hoy’s 
Teacher Self-Efficacy Model. For AT, the most popular models were the Technological 
Pedagogical Content Knowledge (TPACK) Model by Mishra & Koehler (2006) and Davis’ 
Technology Acceptance Model (TAM) (1989). Surveys/online surveys were found to be 
commonly used in collecting data for quantitative studies and semi-structured interviews 
were included in the research design for mixed-method and qualitative studies. Moreover, 
this review found that the studies employed a large number of participants, i.e., between 100 
and 300 teachers from either primary or secondary schools, or both. This shows that the 
quantitative measure is more popular among researchers in collecting evidence on teacher 
self-efficacy and their use of AT. Only one research opted for a qualitative measure, which 
proposes that more qualitative studies are needed in this particular aspect. Findings also 
showed that secondary school teachers were selected in the majority of the studies (n = 7) 
and only several studies involved primary school teachers (n = 3). Therefore, as a 
recommendation, a greater number of studies could involve primary school teachers as the 
sample population, considering the primary school context that could potentially yield 
interesting findings.  

Conclusion  

The present systematic review of 17 studies on teacher self-efficacy and the use of AT 
has revealed that there are areas around the issues of teacher self-efficacy and use of AT 
that need to be researched. First among these are ways to further strengthen teacher self-
efficacy as it is known to positively influence use of AT. Secondly, training or professional 
development in the area of AT can be further explored as this was also an area of emphasis 
in several studies (Yamamoto & Yamaguchi, 2016; RTI International, 2017;  im!ek & 
Sarsar, 2019; Kazan & ELDaou, 2016; Tilton & Hartnett, 2016). There are several limitations 
in this study included in the relevant studies, such as the variability of the measures used for 
teacher self-efficacy and their use of AT, which might result in differences in the reliability of 
data collected. Searches of studies, screening of references, and quality ratings were 
performed by one researcher, which might result in reporting bias. In conclusion, this review 
has presented findings and recommendations to assist researchers in the overall 
understanding of the current literature on teacher self-efficacy and AT. This review has also 
suggested a few recommendations for future studies.  
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