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A B S T R A C T   

Technology has been incorporated into the educational systems of many countries as a teaching 
and learning tool. Contemporary discourse has focused on how to prepare teachers to utilise 
technology in their teaching practice. Although most pre-service elementary school teachers in 
the United Arab Emirates are women, studies have not yet investigated their acceptance of or 
preparedness to use technology in the classroom. Therefore, it is necessary to investigate whether 
the training provided to pre-service special education teachers equips them with sufficient skills 
to support students with disabilities. The present study used the technology acceptance model 
(TAM) as a theoretical lens to examine the factors that impact female pre-service special edu-
cation teachers’ intention to incorporate assistive technology (AT) in teaching students with 
disabilities. A survey based on TAM was used to collect data from 138 participants and test four 
study hypotheses. Regarding data analysis, SPSS and AMOS version 28 software were used to 
conduct exploratory factor, confirmatory factor and path analyses. Two of the four hypotheses 
were supported. The results provide support for the four-factor TAM structure, with two pre-
dictors – perceived ease of use and computer self-efficacy – supporting pre-service teachers’ 
intention to use AT to teach students with disabilities in the classroom. Teacher educators and 
policymakers should consider the TAM construct when preparing pre-service teachers to effec-
tively support all students. Specifically, teacher development and stakeholder engagement with 
AT resources are needed to optimise the learning of children with disabilities.   

1. Introduction 

Assistive technology (AT) is central to advancing learning because it accommodates diverse learning styles in the classroom [1–5]. 
Advancements in technology, such as the continual development of new tools, software and online learning management systems, 
have led to discussions on whether teachers are receiving sufficient training in the use of multiple devices in their teaching practice. 
Studies have shown that special and general education teachers have a low capacity to incorporate technology into their day-to-day 
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teaching practice [2,4,6,7]. Although some studies have provided nuances [8–10], a negative intersection exists between technology 
and gender, such that teachers in some societies tend to have less knowledge of technology [11]. 

In the United Arab Emirates (UAE), most pre-service teachers, especially those trained to teach at elementary school (kindergarten 
to sixth grade) levels, are female [12–14]. Limited information is available on the AT-related skills taught to pre-service teachers. In 
UAE, one study highlighted a current emphasis on training a competent local teaching workforce to supplement the skills of expatriate 
teachers who have been trained elsewhere [15]. This finding only probably supports the exploration of factors that may impact the 
adoption of AT by female pre-service teachers who are trained to teach students with disabilities in the UAE. 

The education of student with disabilities has become a topical issue within the contemporary discourse on creating an equitable 
society. In this study, disability was conceptually defined as a limitation of activity caused by sensory, physical or cognitive impair-
ments [16]. Such impairments have adverse impacts on individuals’ daily lives experiences [16–21]. For example, an impairment can 
significantly reduce one’s ability to participate fully in education [16–18], which has repercussions in terms of one’s ability to 
participate in economic activities and live independently [17,21]. Historically, children with disabilities have been sidelined from all 
forms of education, deemed uneducable and raised to be dependent on others [2]. However, advocacy [22] on behalf of such children 
has led to the recognition of the need for education through special schools or inclusion programmes, which have been incorporated 
into the educational systems of most countries, including the UAE [23–25]. Moreover, there is a consensus among scholars that AT use 
in the classroom would enhance the learning of students with disabilities. 

In the present study, AT refers to a hardware- or software-based technological device that has been specifically developed to help 
individuals with disabilities compensate for their difficulties, work around their deficits and/or perform day-to-day activities more 
readily [1–3]. In promoting equitable access to education for all, school systems must make AT accessible to students with disabilities 
[26]. Although AT use has been recognised as a way to enable participation and enhance the learning of students with disabilities [1,2, 
26], the role of special education teachers in optimising its operationalisation in the classroom cannot be overemphasised [2,21]. 
Special education teachers are custodians who promote the learning of children with disabilities in special education and inclusive 
classrooms [27–29]. Without well-prepared, confident special education teachers [10,30,31], it may be difficult for students with 
disabilities to benefit from the use of AT in classroom settings. 

The realisation of the right to education for children with disabilities has affected teacher development and education [1,3,18–20]. 
Globally, universities have introduced courses in special education to better equip teachers with the pedagogical skills they need to 
support all students [32,33]. For example, universities in the UAE have introduced special education programmes to ensure that 
teachers are qualified to teach students with disabilities in their educational settings [24,34]. Special education teachers are expected 
to acquire pedagogical skills, develop an awareness of AT and have a sufficient understanding of the concept of disability to support 
their classroom work. Although some advances have been made in this area [26], gaps remain in practice, as special education teachers 
appear to struggle to meet the learning needs of students with disabilities [23–25,34]. Since technology is instrumental in contem-
porary education delivery [1–5], it is useful to expand the literature to include an examination of the perceived skills of pre-service 
special education teachers in the UAE. 

Pre-service special education teachers’ readiness to adopt technology in their future classrooms has been underexplored in the UAE 
and similar contexts. The COVID-19 pandemic has made the relevance of technology more prominent for future teaching and learning 
[35–37]. In line with contemporary shifts towards educational delivery using technology, the UAE introduced smart technology to 
expedite teaching and learning [38–41]. Smart technology encompasses the use of advanced technology and pedagogy to teach diverse 
students, regardless of the environment [40,41]. While the implementation of smart learning is gaining ground in schools in the UAE 
[42], there has been limited discussion on how special education teachers can implement it for children with disabilities. To provide 
useful guidelines for teacher educators and policymakers in the UAE, the present study assessed the perceived acceptance of AT by 
female pre-service special education teachers. 

1.1. Theoretical framework: technology acceptance model 

A revolution in technology has made it necessary to periodically access the effectiveness of AT. A review of the literature revealed 
that complex variables have been used to determine the ability of teachers to use AT in their teaching practice and the frequency of that 
use [1,43–45]. Regarding information communication technology, multiple variables have been shown to impact technology use 
behaviours in the classroom [43–45]. Furthermore, a variety of models, such as the technology acceptance model (TAM) [46], the 
unified theory of acceptance model and use of technology [47], the theory of planned behaviour (TPB) [48] and the face-to-face 
socialisation model [49], have been employed to study teachers’ perceptions of technology. 

TAM was used in the present study because it was developed to investigate the acceptance or rejection of technology by users [50]. 
Specifically, TAM, which was created in 1985 by Fred Davis [51], was posited as a lens through which to study the level of acceptance 
of a given technology. Since its original conception, TAM has undergone two major evolutions. During the inception stage, Davis [51] 
argued that technology use could be explained by an individual’s motivation and the nature of the device or its capabilities. 

First, Davis made modifications to TAM after realising how close it was to the theory of reasoned action (TRA). According to 
Fishbein and Ajzen [52,53], behaviour is the product of normative and behavioural beliefs. While normative beliefs refer to the in-
fluence or pressure that significant others place on individuals to behave in certain ways, behavioural beliefs refer to an individual’s 
evaluation of a given activity and their preparedness to perform such behaviour [54]. Normative beliefs relate to subjective norms, 
while behavioural beliefs develop into attitudes towards a given behaviour [52]. Davis borrowed the concept of the determinant 
attitude from TRA [55] when developing TAM [56]. Subjective norms were omitted in light of Fishbein and Ajzen’s [56] assertion that 
they were not a strong predictor of intention towards a given behaviour. Davis et al. [46] introduced two core ideas: 1) perceived 
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usefulness, which refers to the perspective that using a particular technological device could enhance one’s performance, and 2) 
perceived ease of use, which refers to one’s perception of the difficulty of operating a given device [50]. The interplay between 
perceived ease of use, perceived usefulness and attitudes can explain the decision to adopt or continue using a device [57,58]. 

The second evolution came about as a result of a study [59] that revealed the minimal effect of attitude on the use of a technological 
device. Davis et al. [46] postulated that the perceived usefulness and ease of use of a device could directly predict behavioural in-
tentions. This finding was supported by later research [60], and it paved the way for the testing of a second version of the model by 
other scholars [57,58,60] and the extension of TAM [58]. For example, Venkatesh and Davis [61] proposed TAM 2, which outlined six 
additional background variables: computer self-efficacy, perception of external control, computer anxiety, computer playfulness, 
perceived enjoyment and objective usability. These variables were all used in the model to predict technological intention. This only 
seems to suggest that scholars could revise TAM and assess its predictive utility for a given population. 

Nam et al. applied modified versions of TAM in a recent study of special education teachers’ ability to use AT to teach students with 
sensory disabilities in the United States [50]. The authors reviewed the literature on the perception of instruction of students with 
sensory impairments and identified variables for inclusion in TAM. They kept perceived usefulness and perceived ease of use and added 
three variables: facilitating condition, demonstrability of results and computer self-efficacy [50]. Facilitating condition refer to 
teachers’ beliefs that the school where they wish to teach has the necessary infrastructure to support AT use in their teaching practice 
[50]. Demonstrability of results refers to the belief that teachers can use AT to enhance the learning of their students, and computer 
self-efficacy refers to teachers’ confidence in their ability to use AT to support student learning [50]. 

These variables were adapted for the present study, which, to the best of our knowledge, is the first study to utilise TAM to un-
derstand teachers’ perceptions regarding using AT to instruct students with disabilities. However, since TAM took inspiration from 
Ajzen [52] in relation to the concept of TPB, the present study proposes a new model for use in the UAE context (see Fig. 1). For 
example, in the present study, we argued that all independent variables would be combined to predict the intention to use AT in the 
classroom (see Fig. 1 and Hypotheses I and II). This could provide the basis for a clear assessment of the variables that may have a direct 
impact on the intentions of female pre-service teachers in the UAE. 

The literature on education and teaching students with disabilities has identified several barriers that appear to be related to the 
components of the revised model [16–21]. The UAE government is searching for best practices that could influence actual teaching 
practices for all children, including those with disabilities [62]. Unfortunately, this has not been the primary focus of previous research 
[12,63], which did not comprehensively validate TAM or propose a useful guide to curriculum development or teaching practices. 
Studies on the validity and reliability of TAM are rare. In the UAE context, TAM has been used to study the perceptions of teachers [12], 

Fig. 1. Proposed technology acceptance model for UAE.Note: Example of items connected to framework: Behavioural Intention [Assuming I have 
access to technology, I intend to use it to teach]; Computer self-efficacy [The results of using the technology are apparent to me]; Perceived ease of 
use [Learning to operate the technology would be easy for me]; Perceived usefulness [I would find the technology easy to use]. 
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including special education teachers [63], on technological competencies in general without narrowing the focus to establish the 
degree to which pre-service special education teachers embrace AT to instruct students with disabilities. Thus, it is necessary to assess 
whether the variables proposed by Nam et al. [50] could be combined with existing components of TAM to predict female pre-service 
special education teachers’ perceptions of using AT. 

In the present study, we developed the following hypotheses. 

Hypothesis I. TAM has structural validity in the UAE context. 

Hypothesis II. Independent variables combine to predict female pre-service special education teachers’ intentions to use AT in the 
UAE. 

1.2. Previous studies on teachers and AT 

Very few studies have assessed pre-service special education teachers’ preparedness to adopt AT in their future classrooms. 
However, studies on general education teachers, AT and the acceptance of technology provide a useful framework to examine this topic 
in the context of pre-service special education teachers. Teachers in many countries have acknowledged the importance of AT in 
promoting the learning of students with disabilities [10,64,65], culminating in discussions on the training and preparation that 
teachers require before they can use AT in the classroom. 

Although progress has been made in the development of teacher training institution courses that prepare teachers to teach diverse 
students [4,65–70], pre- and in-service teachers continue to encounter barriers to the use of AT [43]. In the present study, the 
challenges were broadly categorised as teacher-, school- or governmental policy-level challenges [43,44,71,72]. At the teacher level, 
studies have investigated teachers’ beliefs, knowledge, abilities and perceptions regarding the usefulness of AT [6,43,44,65,66,70, 
73–78]. A large body of literature has reported that teachers have low levels of confidence [70,71,77] and knowledge [6,64,70,74,79, 
80] regarding the application of technology to support students with disabilities. Teachers have reported that their inability to use 
technology in the classroom is due to a lack of professional development [4,74,80,81] or inadequate pre-service training [64,74,76]. 
These findings have implications for teacher development in countries such as the UAE, where teacher educators need to be mindful of 
the quality of the training given to pre-service teachers. 

External factors can impact the ability of teachers to use AT in the classroom [6,43,44,70,72,80]. At the school level, factors such as 
time and the unavailability of AT products could deny teachers the opportunity to implement AT in the classroom [78]. Moreover, 
other developments, such as lack of time [45] and large class sizes, have contributed to a reduction in the amount of time teachers have 
to apply AT in the classroom [73]. In some schools, few experts are available to train or provide technical support to teachers [80]. As 
such, teachers may be constrained and unable to help students with disabilities learn how to use AT. Additionally, teachers are 
sometimes hampered by a lack of supportive policies or the inability of the educational system to supply the required AT to schools [6]. 

Thus, some teachers are open to using technology to teach students with disabilities but face school- and policy-level constraints 
that limit their ability to do so. According to Ajzen [52,53], this development has adverse effects on teachers’ self-efficacy and ability to 
perform their duties. Specifically, poor environmental support can reduce teachers’ use of AT to support the learning of students with 
disabilities. In the UAE context, the development of a more favourable school and policy environment may be necessary to enable 
teachers to use AT in the classroom. Unfortunately, there is limited information on whether pre-service special education teachers are 
prepared to use AT to teach students with disabilities in their future classrooms. 

Ajzen [52] has argued that researchers should pay attention to the antecedents of behaviours by using background variables to gain 
additional insight into a given phenomenon. Some studies on teachers and AT have focused on background variables that may in-
fluence teaching practices [7,10,45,54,66,68–70,74,82]. However, in those studies, the background variables were found to be fluid, 
which could impact pre- and in-service teachers’ perceptions and beliefs regarding the use of AT. While some studies have found that 
AT training impacts teachers’ beliefs, others have reported that it does not [75]. Still other studies have found no relationship between 
teachers’ beliefs and perceived practices [3,54,69,73]. Prestridge [45] noted a relationship between attitudes and teaching practices. 
Also, findings have been reported regarding the differences between teachers in terms of age, confidence and teacher type [45,54,66, 
75]. Amidst the limited literature on special education and AT in the UAE, the fluidity of the findings of previous studies underscores 
the need for further research in the current study context, where the discussion of the importance of AT to teaching is in its embryonic 
stages. 

1.3. Contextualisation 

The UAE has an estimated population of nearly 10 million people and an economy that relies on oil extraction and the service 
sector. The government has placed human development on its agenda and developed a range of policies to advance the lives of its 
citizens [14,62]. Unfortunately, the perception of disabilities in the UAE is driven by notions that are not supported by science [23–25, 
34,83]. These erroneous ideas drive perceptions that have had adverse effects on the lives of people with disabilities, who are referred 
to in the UAE as people with determination [23]. The UAE government is a signatory to the Convention on the Rights of Persons with 
Disabilities, and it has passed laws and policies to advance the lives of people with disabilities. For example, Federal Law No. (29) of 
2006, amended in Federal Law No. (2) of 2014, was a key legal milestone guiding service provisions for people with disabilities [34]. 

Nonetheless, people with disabilities still lag behind those without disabilities on every development index in the UAE [23–25,34]. 
Consequently, the government has included vulnerable groups, such as people with disabilities, at the heart of its development agenda 
for the next 50 years. As part of this effort, engagement between policymakers and academics has increased in terms of the preparation 
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of relevant professionals, such as teachers, to teach students with disabilities. For example, public universities offer degree pro-
grammes in special education to prepare teachers to teach all students. Nevertheless, research has shown that teachers struggle to offer 
appropriate teaching services to students with disabilities in the classroom [23–25,83]. Unfortunately, empirical study of pre-service 
special education teachers’ perceptions of using AT to teach students with disabilities has received little attention in the literature. In 
light of the inadequate training of teachers related to the teaching of students with disabilities [24,34], we proposed the following 
hypothesis. 

Hypothesis III. AT training could have a limited influence on female pre-service teachers’ intentions to use AT to teach students with 
disabilities in their future classrooms. 

It is important to note that the COVID-19 pandemic has impacted the teaching and learning of students with disabilities in schools. 
In the UAE, students with disabilities who are enrolled in special education or inclusive schools continue to receive online education. 
Pre-service teacher education is currently hybrid in nature, consisting of face-to-face and online classes. However, in the AT literature, 
the influence of pre-service special education teachers’ learning preferences on their perceptions of using AT to teach students with 
disabilities has not yet been determined. In the present study, we argued that pre-service teachers with a preference for online learning 
may be open to using AT to teach students with disabilities. Thus, we proposed the following hypothesis. 

Hypothesis IV. Pre-service special education teachers’ online learning preferences impact their motivation and intention to use AT 
to teach students with disabilities. 

To provide baseline information to policymakers, the present study tested the structural validity of TAM in the UAE. The aims of the 
study were to validate the hypotheses and answer the following research questions.  

1. Is the structure of TAM valid in the UAE context?  
2. What are the predictors of female pre-service special education teachers’ intention to adopt AT to teach students with disabilities in 

the UAE? 
3. Do female pre-service special education teachers’ AT training and learning preferences influence the relationship between pre-

dictors and their intention to adopt AT to teach students with disabilities in the UAE? 

2. Methods 

The present study employed a cross-sectional design whose purpose was to capture, at a given time [84], the preparedness of female 
pre-service special education teachers to use AT in the classroom. 

2.1. Study participants 

The study participants were drawn from a cohort of 160 female students enrolled in a special education degree programme at 
United Arab Emirates University in the UAE. The study setting was suitable because the university is nationally recognised as a centre 
of excellence for the training of special education teachers in the UAE. Due to its reputation, students from across the country compete 
to gain admission to this university. Therefore, the student body is heterogeneous and represents the diversity of the country. 

A total of 138 female pre-service special education teachers were recruited for this study. Of these, 43 % were between the ages of 

Table 1 
Summary of association between demographics and 
variables.  

N = 138 Sample (%) 

Age 
18–21 years 59 (43 %) 
22–25 years 50 (36 %) 
At least 26 years 29 (21 %) 
Future environment 
Special school 80 (58 %) 
Inclusive school 58 (42 %) 
Year of study 
First year 16 (12 %) 
Second year 23 (17 %) 
Third year 53 (38 %) 
Fourth year 46 (33 %) 
Training in AT 
Yes 118 (86 %) 
No 20 (14 %) 
Learning preference 
Face-to-face 96 (70 %) 
Online learning 42 (30 %) 

AT = Assistive technology. 
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18 and 21 and 21 % were older than 26; 12 % and 33 % were in their first and final years of study, respectively. Furthermore, 58 % 
stated that they hoped to teach in a special school, while 42 % indicated a preference for teaching in an inclusive school. Although 86 % 
had taken one or more courses in AT, 30 % preferred online learning (see Table 1). 

2.2. Instrument 

A two-part instrument was used to collect the data. The first part gathered information on the demographic profiles of the par-
ticipants, including age, year of study, future teaching environment, AT training and learning preference (see Appendix). 

The second part of the instrument was developed based on Nam et al.’s [50] adaptation F The questionnaire consisted of 27 items 
identifying six factors (facilitating condition, computer self-efficacy, demonstrability of results, perceived usefulness, perceived ease of 
use and behavioural intention) on a 5-point scale, ranging from 1 (strongly disagree) to 5 (strongly agree) (see Appendix). The first 
factor, perceived usefulness, consisted of three items, including ‘The performance of my students with disabilities is improved by using 
the technology’ and ‘Using the technology enhances my effectiveness in my job’. 

The second factor, perceived ease of use, consisted of four items, including ‘Learning to operate the technology would be easy for 
me’ and ‘I would find it easy to get the technology to do what I want it to do’. The third section, facilitating condition, consisted of four 
items, including ‘I have the resources necessary to use the technology’ and ‘I have the knowledge necessary to use the technology’ (see 
Appendix for details). 

The Delphi method, which involves subjecting a questionnaire to an expert review before data collection, was applied to ensure that 
the instrument collected appropriate, relevant information [85]. Two experts in the field of special education commented on the 
appropriateness of the questionnaire for data collection in the UAE. 

2.3. Procedure 

The study was approved by the Social Sciences Ethics Committee at United Arab Emirates University (ERS_2021_8417). The fourth 
and fifth authors sent the information statement to students to collect the data. Since most students were studying remotely due to the 
COVID-19 pandemic, Google Forms was used for data collection. An informational statement about the study was sent to all students 
enrolled in the special education programme. The information statement was sent several times before the final questionnaire link was 
sent to the students. English and Arabic versions of the questionnaire were provided to ensure comprehensibility. Clicking on the link 
was taken as informed consent to participate in the study. The participants were assured that their participation would be anonymous 
and that their identities and any information about their responses would not be disclosed to anyone outside the research team. The 
data were collected between August 2021 and October 2021. On average, it took the students about 20 min to complete the 
questionnaire. 

2.4. Data analysis 

The collected data were transferred to Microsoft Excel for cleaning and analysed using Statistical Package for Social Science and 
AMOS version 28 software. Missing data were assessed using Little’s missing completely at random test. Since less than 5 % of the data 
was missing, we used the expectation–maximisation algorithm to input the missing data [86]. The normality of the data was assessed 
to ensure that it met the basic standards for the parametric test. The histograms showed that most of the scores for the continuous 
variables were in the middle ranges, suggesting that the data were reasonably normally distributed [86]. 

Research questions 1 and 2 were assessed using exploratory factor analysis (EFA) and structural equation modelling. For research 
question 1, confirmatory factor analysis (CFA) was also used. This approach was in line with Worthington and Whittaker’s argument 
that EFA and CFA are both appropriate for validating a given tool [86]. SPSS software was used to conduct the EFA. The validity of the 
tool was checked using the Kaiser-Meyer-Olkin test, which had a cut-off value of 0.6, as well as Bartlett’s test of sphericity. The Harman 
single-factor test showed a score of 48 %, suggesting no common method bias. The acceptable loadings for the items were set at 0.30 
[86]. 

After EFA, the data were transferred to AMOS version 28 software to address the research questions. CFA was conducted to assess 
the structural validity of TAM in the UAE context. Latent variables were observed for the predictors, and outcome variables were also 
observed. Regression weighting of 0.50, correlation and covariance were also computed. The correlations between the sub-scales were 
checked and interpreted for research question 1 as follows: small was below 0.30, medium was between 0.30 and 0.49 and large was at 
least 0.50 [86]. The goodness of fit of the model was assessed using the following thresholds: chi-squared <5, Tucker–Lewis index 
(TLI) ≥ 0.09, comparative fit index (CFI) ≥ 0.90, root mean square error of approximation (RMSEA) ≤ 0.08 and standardised root 
means square residual (SRMR) ≤ 0.08 [87,88]. In the event that three thresholds were met, the model was considered satisfactory. 

To determine the reliability of the data, convergent and discriminant validity tests were conducted. The following thresholds were 
used for convergent validity: a standardised regression weight of at least 0.50, composite reliability of at least 0.7 and average variance 
extracted of at least 0.50. The indicators, including the square roots of average variance, the average variance extracted and the 
estimated correlation coefficient between the latent variables, were compared to examine discriminant validity. 

To answer research question 2 and understand the predictors of intention, a path analysis was performed. The aforementioned fit 
indices were used to assess the validity of the model that emerged from the path analysis. 

To address research question 3, a direct path analysis was conducted. Demographic variables (learning preferences and AT 
training) were used as moderators [86] to understand their influence on the relationship between the independent and dependent 
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variables (intention). 

3. Results 

3.1. Scale reliability and validity 

EFA was conducted to assess the validity of the 27-item TAM scale developed by Nam et al. [50]. Initial inspection showed that 
most of the inter-item correlation coefficients were at least 0.30. The Kaiser-Meyer-Olkin test result was 0.89, and Bartlett’s test of 
sphericity indicated significance (p = .001; see Table 2). 

The initial results showed that six items had eigenvalues of at least 1. However, an inspection of the screen plot revealed four clear 
breaks. Thus, another EFA was run with the factor structure fixed at 4. The results showed eigenvalues of 12 %, 2 %, 1 % and 1 % and 
all contributed 65 % of the variance. The Oblimin rotation showed that all 27 items were loaded on the following four factors: Factor I 
(behavioural intention = 6 items), Factor II (perceived ease of use = 4 items), Factor III (computer self-efficacy = 10 items) and Factor 
IV (perceived usefulness = 7 items). 

A three-model CFA was computed to determine the structural validity of the scale (see Table 3). In the first model, two items had 
factor loadings of less than 0.50; they were deleted to improve the fit indices. A second model was run in which only one item had a 
factor loading below 0.50. 

The third model showed an acceptable fit index, and the remaining 24 items had the following near the thresholds: chi-squared =
3.38, CFI = 0.93, TLI = 0.90, RMSEA = 0.09 and SRSMR = 0.06 (see Fig. 2). The items were distributed as follows: Factor I 
(behavioural intention = six items), Factor II (perceived ease of use = four items), Factor III (computer self-efficacy = nine items) and 
Factor IV (perceived usefulness = five items). 

Next, the reliability of the model was assessed using convergent and discriminant tests of validity. Factor loadings were measured 
using regression weights, composite reliability and average variance extracted. All items were measured using regression weight and 
had factor loadings above 0.50. The average variance extracted was above 0.50, and the composite reliability was above 0.70 (see 
Table 4). 

To evaluate discriminant reliability, the correlation coefficients and the square roots of the average variance extracted were 
compared (see Table 4). It was expected that the square roots of the average variance extracted would be higher than the correlation 
coefficients. The results showed that most of the square roots of the average variance extracted were higher than the correlation 
coefficients of the scale. 

A reliability test conducted using Cronbach’s alpha yielded the following scores: usefulness = 0.80, ease of use = 0.80, efficacy =
0.90 and intention = 0.95. The overall model yielded a reliability score of 0.95. 

Table 2 
Summary of exploratory factor analysis.   

Factor I Factor II Factor III Factor IV 

A1    .33 
B2  .66   
C3    .43 
D4  .75   
E5  .69   
F6  .78   
G7    .31 
H8   .44  
I9    .36 
J10    .49 
K11   .62  
L12    .32 
M13   .54  
N14   .42  
O15    .79 
P16   .74  
Q17   .62  
R18   .66  
S19   .47  
T20   .55  
U21   .39  
V22 .81    
W23 .82    
X24 .83    
Y25 .79    
Z26 .86    
AA27 .78    

Factor I = Behaviour intention; Factor II = Perceived ease of use; Factor III = Computer self-efficacy; Factor IV = Perceived usefulness. 

M.P. Opoku et al.                                                                                                                                                                                                      



Heliyon 9 (2023) e22736

8

Table 3 
Summary of model fit indices.   

df χ2 CFI TLI RMSEA RSMR 

Model 1 318 3.25 .74 .70 .13 .63 
Model 2 269 3.31 .77 .72 .13 .71 
Model 3 246 3.38 .93 .90 .09 .06 
Model 4 269 3.96 .90 .88 .08 .07 
Model 5 269 4.00 .90 .87 .08 .07 

df = degree of freedom; χ2 = chi-square; Comparative fit index (CFI), Tucker–Lewis index (TLI), root mean square error of approximation (RMSEA), 
standard root means square residual (SRMR). 

Fig. 2. Summary of the CFA results.Ease = perceived ease of use; usefulness = perceived usefulness; efficacy = computer self-efficacy; intention =
behavioural intention. 
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3.2. Relationship between the tenets of TAM 

There was a high correlation between the sub-scales, as evident in the results for behaviour intention and perceived usefulness (r =
.78), behaviour intention and perceived ease of use (r = 0.67), behaviour intention and computer self-efficacy (r = 0.81), perceived 
usefulness and perceived ease of use (r = 1.04), perceived usefulness and computer self-efficacy (r = 0.77) and computer self-efficacy 

Table 4 
Summary of convergence and discriminant validity tests.  

Codes Factor loadings CR AVE Usefulness Ease Efficacy Intention 

A1 .73 .80 .67 .82##    
C3 .63       
G7 .68       
19 .69       
L12 .61       
B2 .71 .91 .71 1.04# .84##   
D4 .72       
E5 .60       
F6 .81       
H8 .57 .81 .71 .77# .61# .84##  
M13 .71       
N14 .66       
P16 .66       
Q17 .83       
R18 .82       
S19 .79       
T20 .73       
U21 .66       
V22 .79 .95 .87 .78# .67# .81# .93## 
W23 .85       
X24 .89       
Y25 .91       
Z26 .92       
AA27 .85       

CR = Composite reliability; AVE = Average variance extracted; # = Correlation coefficient; ## = Square roots of average variance; Ease = perceived 
ease of use; usefulness = perceived usefulness; efficacy = computer self-efficacy; intention = behavioural intention. 

Table 5 
Summary of mean scores.  

Code Item M (SD)  

Perceived usefulness 4.15 (.60) 
A1 The performance of my students with disabilities is (would) improve by using the technology. 4.04 (.98) 
C3 Using the technology would enhance my effectiveness in my job 4.36 (.67) 
G7 I would find the technology easy to use. 4.26 (.89) 
I9 I have the knowledge necessary to use the technology 4.04 (.80) 
L12 I would have no difficulty telling others about the results of using the technology 4.05 (.87)  

Perceived ease of use 4.11 (.64) 
B2 The productivity of my students with disabilities is (would) improve by using the technology. 4.07 (.83) 
D4 Learning to operate the technology would be easy for me. 4.19 (.85) 
E5 I would find it easy to get the technology to do what I want it to do. 4.01 (.80) 
F6 It would be easy for me to become skillful at using the technology 4.16 (.74)  

Computer self-efficacy 4.06 (.58) 
H8 I would have the resources necessary to use the technology 3.99 (.77) 
M13 I believe I could communicate to others the consequences of using the technology. 4.01 (.84) 
N14 The results of using the technology are apparent to me 4.00 (.76) 
P16 I could complete a task using a computer if I had seen someone else using it before trying it myself. 3.92 (.76) 
Q17 I could complete a task using a computer if I could call someone for help if I got stuck 4.15 (.65) 
R18 I could complete a task using a computer if someone else had helped me get started. 4.05 (.79) 
S19 I could complete a task using a computer if I had a lot of time to complete the task. 4.13 (.78) 
T20 I could complete a task using a computer if someone showed me how to do it first. 4.09 (.85) 
U21 I could complete a task using a computer if I had used a similar software before to do the same job. 4.20 (.75)  

Behavioral intention 4.17 (.74) 
V22 Assuming I have access to technology, I intend to use it to teach. 4.15 (.85) 
W23 Assuming I have technology in class, I intend to use it support the learning of all students 4.06 (.89) 
X24 Assuming I have access to technology, I intend to use to enhance the class participation of student with disabilities 4.17 (.75) 
Y25 Assuming I have access to technology, I intend to use to help students demonstrate their learning 4.22 (.80) 
Z26 Assuming I have access to technology, I intend to encourage other teachers to use it 4.24 (.82) 
AA27 Assuming I have access to technology, I intend to encourage parents to use it at home to support students’ learning 4.15 (.89) 

M = Mean; SD = Standard deviation. 
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and perceived ease of use (r = 0.61). 

3.3. Level of perceived acceptance 

The computation of the mean indicated the level of perceived acceptance regarding perceived usefulness (M = 4.15; SD = 0.60), 
ease (M = 4.11; SD = 0.64), efficacy (M = 4.06; SD = 0.58) and intention (M = 4.17; SD = 0.74) (see Table 5). 

3.4. Path analysis 

A path analysis was conducted to identify whether the contribution of the independent variables was significant for the variance in 
intention. The model yielded appropriate fit indices (as in Model 4). The overall contribution of the independent variables to the 
variance in intention was 13 % (p = .001). However, individually, only computer self-efficacy made a significant contribution to the 
variance in intention (b = 0.62, p = .001). Thus, neither perceived usefulness (b = 0.07, p = .25) nor perceived ease of use (b = 0.23, p 
= .36) made any significant contribution to the variance in intention. The results revealed covariance and a high correlation between 
the independent variables (see Fig. 3). 

3.5. Learning preference and its impact on intention 

The learning preference of the participants was used as a moderator to identify the influence of preference on the independent 
variables (perceived usefulness, computer self-efficacy and perceived ease of use) and the outcome variable (intention). Please see the 
Model 4 results in Table 3 for the fit indices. 

Fig. 3. Summary of the path analysis.Ease = perceived ease of use; usefulness = perceived usefulness; efficacy = computer self-efficacy; intention =
behavioural intention. 
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Perceived ease of use (b = 0.05, p = .02) and computer self-efficacy (b = 0.56, p = .001) each had a direct influence on intention, 
while perceived usefulness (b = − 0.21, p = .63) did not. After adding the pre-service female teachers’ learning preference to the model, 
the indirect influence was not significant for perceived usefulness (b = − 0.02, p = .60), perceived ease of use (b = − 0.04, p = .50) or 
computer self-efficacy (b = − 0.05, p = .61). It is important to note that learning preference only had a direct influence on computer 
self-efficacy (b = 0.05, p = .05). 

The influence of AT training on the relationship between the independent variables and intention was also assessed (see the Model 
5 results in Table 3 for the fit indices). Once again, while computer self-efficacy (b = 0.55, p = .001) and perceived ease of use (b = 0.07, 
p = .02) each had a direct influence on intention, the addition of AT training did not have a significant influence on computer self- 
efficacy (b = − 0.05, p = .32) or perceived ease of use (b = − 0.08, p = .37). However, AT training had a direct influence on 
perceived ease of use (b = − 0.55, p = .05). 

4. Discussion 

The validity and reliability of TAM were tested to identify its structural validity in the UAE context. For the version of TAM adopted 
in this study, five independent variables were combined to predict female pre-service teachers’ intention to use AT to teach. Hypothesis 
I was supported by the EFA and CFA results, which showed that three independent variables (perceived usefulness, computer self- 
efficacy and perceived ease of use) could be combined to predict pre-service teachers’ intentions in the UAE context. This conclu-
sion is partially in agreement with previous research on the structural validity of TAM in the study of teachers’ acceptance of tech-
nology [50,60]. 

It is important to note that special education teachers in the UAE and similar contexts struggle to teach students with disabilities in 
the classroom [23–25,34]. Thus, to promote the use of AT to enhance the learning of students with disabilities, pre-service teachers 
need to understand the usefulness of AT devices, recognise their ease of use and build their confidence in applying them in the 
classroom. In the UAE, many teachers who specialise in elementary education, including the participants in this study, are very 
reserved and may seek to work independently without depending on others; this is especially likely among those who are more 
comfortable using technology. Once teacher training institutions prioritises or develop more courses in the usage of AT for teaching, 
teachers will regard technology more positively and be more willing to use it in the classroom. Anecdotal evidence suggests that the 
UAE has sufficient financial and teaching resources to support schools; the missing link appears to be an inability to demonstrate the 
relevance of AT and its application in the classroom. 

Although the structure of TAM was found to be valid and reliable in the UAE context, only two predictors—perceived ease of use 
and computer self-efficacy—made significant contributions to the variance in behavioural intention. Hypothesis II was supported by 
study findings that revealed that there is widespread apprehension in society regarding the instruction of students with disabilities and 
that most schools and special education teachers struggle to support the learning of such students [25,34]. Certainly, the introduction 
of AT into the education of children with disabilities can enable teachers to use such devices to ease or facilitate teaching activities in 
the classroom [1,60]. In the UAE context, policymakers could consider purchasing AT devices that are easy for teachers to use in the 
classroom, since some complicated devices might be difficult to adopt. Meanwhile, the findings underscored the need to pay greater 
attention to developing teachers’ self-confidence in training. Training courses that instruct teachers on the use of AT to teach children 
with disabilities should include elements that explain AT approaches and operations as well as build the teachers’ confidence. To 
adequately prepare pre-service teachers and enhance their education, teacher training institutions could consider providing hands-on 
training on usage of AT to pre-service teachers. Such real classroom experiences could impact teachers’ self-efficacy in utilising AT 
devices for teaching. 

Meanwhile, the high positive correlation found between the predictors strongly reinforces the proposition that a combination of 
teacher, school and governmental policy-related initiatives may be needed to support teachers’ use AT to teach students. The findings 
of this study are in partial agreement with those of previous studies that indicated a need to create a multifaceted environment before 
enabling teachers to use AT to teach all students in the classroom [1,43–45]. 

In the UAE context, women have the primary responsibility for raising children and taking care of the home as well as their job 
responsibilities. This situation underscores the need for supplemental support for female pre-service special education teachers to 
enable them to effectively implement AT in the classroom. In the current environment, it is important to enhance the learning of 
students with disabilities in classroom settings. For example, teachers need additional skills and a supportive school and policy 
environment before they can facilitate the learning of students with disabilities [43,44]. Interdependence between these variables is 
needed before teachers can adopt AT to assist them. For instance, teachers need to be educated about the usefulness of the available AT 
and its ease of use and encouraged to develop their self-efficacy before they can implement this technology in the classroom. This 
suggests that students with disabilities might not be provided with the support they need if a certain condition is unmet. This finding 
provides evidence of the need for teacher educators and policymakers in the UAE to consider teacher training as well as the creation of 
an environment that supports the use of AT to teach students with disabilities in the classroom. 

While most of the predictors were interdependent, perceived usefulness had no impact on the intention of pre-service teachers to 
use AT to teach children with disabilities. Due to their extensive responsibilities, female teachers may attempt to engage in activities 
that they find relevant and appropriate. The study findings suggest that female pre-service teachers may be unaware of or sceptical 
about whether appropriate measures have been implemented to facilitate the integration of AT into their teaching practice. This 
finding is surprising, as many studies have reported the complete inability of teachers to use AT to teach [6,64,70,74,79,80]. To ensure 
that the appropriate measures are in place, policymakers must make sure that the resources and robust supportive measures required to 
complement teachers’ efforts are available in schools. Based on the results, it is apparent that pre-service teachers receive some form of 
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AT training; however, policies should be updated to ensure that teachers receive the services they need. Stakeholders such as teachers, 
policymakers and teacher educators must deliberate on the context-specific technological environment required in schools. 

The study findings did not support Hypothesis III or Hypothesis IV. The participants’ learning preferences and AT training did not 
influence their intention to use AT to teach students with disabilities. It is important to note that the learning preferences of female pre- 
service special education teachers may not ultimately affect their teaching practice. However, the quality of the training provided to 
them may matter. Some studies have argued in favour of AT courses that prepare pre-service teachers to embrace the use of AT in their 
future teaching practice [6,74]. The present study may reinforce the belief that the learning preferences of teachers do not matter. 
Moreover, the lack of influence of AT training on the relationship between independent variables and intention revealed some issues 
regarding the quality of the training being provided to female teachers in the UAE. As previously mentioned, many studies have noted 
that teacher training has not sufficiently prepared teachers to apply AT in the classroom [64,74,76]. The present study underscores the 
need to pay attention to the quality of training provided to pre-service teachers in the UAE. 

4.1. Study limitations 

The results of this study cannot be generalised widely due to several study limitations. First, the study relied on the self-reporting of 
female pre-service special education teachers and did not include in-service teachers, which would have provided a broader view of the 
topic. Nonetheless, this study is the first of its kind in the UAE context, and it provides a useful basis for future studies. Second, the 
study only gathered data on the predictors of female pre-service special education teachers’ intentions; it did not delve into actual 
teaching behaviours. While Ajzen [52,53] hypothesised the existence of a relationship between intention and actual teaching be-
haviours, future studies should explore this relationship in the UAE context. Third, the study utilised quantitative methods that did not 
give the participants the opportunity to provide the reasoning underpinning the reported findings. It is recommended that future 
studies use a mixed-methods design to develop deeper insights into the perceptions and actual teaching practices of in-service special 
education teachers regarding the use of AT to teach children with disabilities. Nevertheless, this study assessed the utility of a model 
tested in Western societies for a non-Western context (the UAE), where the education of children with disabilities is in development. 

5. Conclusion and implications 

The present study investigated female pre-service special education teachers’ perceptions of using AT to teach students with 
disabilities in the UAE. This study is the first to attempt to understand female pre-service teachers’ perceptions of using AT to teach 
students with disabilities. TAM [51,46], which was developed and is widely used in Western societies to study the acceptance of 
technology, was used as the study lens. Two of the four hypotheses were supported by the findings. The study can serve as a resource 
for a four-component TAM structure, and the results showed that two of the components of TAM could influence or explain pre-service 
teachers’ intentions regarding using AT to teach students with disabilities. Moreover, a link was found between the predictors, sug-
gesting their relevance in the UAE context. Unfortunately, neither AT training nor future teachers’ learning preferences were found to 
influence pre-service teachers’ intention to use AT to teach students with disabilities. 

The discussion of the use of AT is in its early stages in the UAE, and the findings of this study could provide policymakers with useful 
policy guidelines. It also provides recommendations to policymakers and teacher educators regarding what needs to be done in the 
UAE to promote the use of AT to teach children with disabilities. The results regarding computer self-efficacy and perceived ease of use 
underscore the need for teacher educators and policymakers to pay attention to these factors. This could be achieved by providing 
training on various AT devices and exploring ways to increase pre-service teachers’ confidence and expose them to more hands-on 
training in the operation of AT devices. Moreover, stakeholder engagement could be increased among teachers, teacher educators 
and policymakers in terms of the technology and environment needed to integrate AT into the teaching process. Discussions on these 
topics could contribute to the design of an acceptable framework for teacher training and support the adoption of AT in teaching 
practice. Additional scholarly research on AT is necessary to explore and develop a UAE model for teacher training that places 
emphasis on the importance of using AT in the classroom, which could guarantee that all students with disabilities obtain meaningful 
access to quality education. 
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