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Abstract—This article aims to contribute to the establishment of a model of
tablets’ situated acceptance in teaching practice in Moroccan primary schools.
To do this, Davis’ TAM has been adopted in the testing of this technology in its
context of use. This research is conducted through a questionnaire administered
in six primary schools in the region of Béni Mellal-Khénifra, one of the twelve
regions of Morocco. An exploratory factorial analysis and another confirma-
tory one using structural equation modelling revealed that the appropriation of
tablets is positively and directly influenced by the perception of its usefulness in
teaching practice; and indirectly by teacher training and conditions that facilitate
teachers’ work.
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1 Introduction

Mobile technology has characteristics of interest to educational researchers. The
tools used are portable, light, connected and support a variety of applications, giving
rise to a variety of states of use (or affordances) [1], which can renovate educational
practice. Several studies have highlighted the positive impact of this technology on
pedagogical and didactic choices for the teacher, and on the learning capacity of the
learner [2] [3] [4][5][6] [7][8]. Thus, a new learning modality is born: Mobile Learning
(or M-learning). According to UNESCO, this kind of learning can “expand and enrich
educational opportunities for learners in a variety of settings” [5]. As a result, Mobile
technology is considered one of the new paradigms of nowadays quality education [9].

Several studies have confirmed that the digital tablet is the most suitable instrument
for this mode of school practice. This tool combines the capacity of a computer with
the lightness, connectivity and smartphone ease of use. Research has shown a positive
effect of this artefact on learning [9] [10] [11] [12][13] [14] [15] [16]. Therefore, most
Organisation for Economic Co-operation and Development countries have integrated it
into their teaching practices [17].
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The adoption and integration of mobile technology in general, and the tablet in
particular, into school practice is a process that depends on several factors [18] [14].
But the human factor remains the most important in the acceptance or rejection of this
kind of practice [9] [19] [20] [21]. A technology that does not attract THE user’s interest
cannot be adopted and used. Several models have tried to predict technology adoption
by describing the factors that can influence it. Davis’ TAM (Technology Acceptance
Model) [22] remains the most widely used. This model accounts for the intention to
use a technology by two variables: perceived usefulness (PU), and perceived ease of
use (PEU) [22] [23]. Other contextual factors influence these two variables. The most
important of these are the technical and pedagogical training (T) of teachers, and the
facilitating conditions (FC) of integration in the classroom context [3] [5]. But to ensure
the appropriation of a technology, several researches suggest to confront the inten-
tions of use with real situations of use [24]. This is to measure the impact of feedback
through actual use on the adoption of a technology and the intention to maintain its use.
Thus, calling it a situated acceptance.

It is in this perspective that this research has the ambition to establish a model of
appropriation of tablets in formal education school practice, while studying the impact
of the two factors (training and facilitating condition) on the TAM variables. The study
was conducted in a primary education context where the tablet was used on an experi-
mental basis for four consecutive years (from 2017 to 2021).

This article is structured as follows: after an introduction that contextualises the
objectives of the research, a theoretical background is developed. Then, we propose
the hypotheses and the research model. Next, we present the methodology used, and
the results obtained. Afterwards, the hypotheses are evaluated and the proposed model
is empirically tested. The paper ends with a discussion of the results, identification of
the limitations of the study and a conclusion.

2 Theoretical background

Since the 1970s, and especially with the advent of computers, research has focused
on studying and modelling technology adoption. Based on the psychosocial theory of
reasoned action [25], Davis designed a technology acceptance model known by the
abbreviation: TAM (Technology Acceptance Model). According to the researchers, this
model predicts the intention to use technology better than other theories; namely, the
Theory of Reasoned Action model [25], and the Planned Behaviour model [26]. It has
become the most dominant model of decision prediction of information and communi-
cation technology (ICT) use [4] [12] [24] [27].

2.1  Technology acceptance model (TAM)

This model predicts ICT adoption behaviour by two variables: perceived ease of use
(PEU), and perceived usefulness (PU). The former is defined by Davis as “The degree
to which the prospective user expects the target system to be free of effort”. And the
second is defined as “The prospective user’s subjective probability that using a specific
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application system will increase his or her job performance within an organizational
context” [22]. These two variables predict the attitude towards a particular technology,
which in turn predicts the intention to use or not to use that technology.

Perceived
Usefulness

Attitude toward
Computer Use

Intention
to Use

Perceived Ease
of Use

Fig. 1. Technology acceptance model (Davis et al., 1989)

The correlation between PU and technology use was confirmed in several research
[4][23] [28], But the one between PEU and acceptability of use was subject to several
controversies [12] [27] [29]. And despite the contradictory results presented by some
studies, the TAM model “has proven its usefulness in contributing to the understanding
and explanation of the intention to use in technology implementations” [12].

The TAM model was developed by taking into consideration the contextual vari-
ables that could influence the two predictor variables PEU and PU. In this version, the
researchers tried to make explicit the multiple external and moderating factors acting
indirectly on the intention to use. “The most common ones are computer self-efficacy,
subjective norms and facilitating conditions” [5]. (Yousafzai et al.) [30] classified them
into 4 categories, which relate to organisational, ICT, personal, and other characteristics.

Fig. 2. Technology acceptance model (TAM) with external variables

2.2 Criticism on the TAM model

Despite the wide use of this model and its “adaptation for studies on many forms
of technology and on the acceptance of learning systems using technology” [31] cited
by [5], this model has been subject to some criticism [12] [24]. The TAM is inspired
from behavioural theories; and these theories consider that reason and will are the driv-
ers of behaviour. Action in these models is controlled by individuals. And intention is
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conceived as a form of commitment by the individual in relation to future behaviours
in terms of intention of use or maintenance of use. As a result, the TAM gives little
weight to the influence of the outcomes of the practice of using a technology on the
decision to adopt it. Whereas the feedback from the actual use of a technology in a real
situation has a considerable impact on the behaviour towards the technology used. In
other words, the situation of use of a technology influences the degree of its acceptance.

Therefore, researchers recommend that a model for each ICT should be designed
taking into account the context of use. Thus, the models of ICT acceptance must be
“situated”. And this acceptance should be defined as “the testing of the technology in
its context of use, allowing to concretely evaluate its contributions and limits, and to
define its interest in relation to the activity and projects of the individual” [24]. In this
perspective, two variables seem to have a strong impact on the dimensions of the TAM
model: the training of users of a technology, and the conditions facilitating its use.
Several studies have revealed the high interest of teachers in these two factors [2] [3]
[32] [33].

3 Hypothesis and research model

Following the above recommendations, the present research aims to evaluate the
influence of feedback related to the use of tablets in classroom practice in Moroccan
primary schools on the acceptance of this technology and the maintenance of its use.
This was achieved by studying the influence of two factors: teacher training in the tech-
nical and pedagogical use of tablets (T) and facilitating conditions (FC). To do this, the
research was conducted in 6 schools that experimented tablets for 4 consecutive years,
(from 2017-2018 school year to 2020-2021). This period was deemed sufficient for
teachers to have a clear perception of the decision towards the appropriation of these
artefacts and their use in school practice.

This study seeks to test the following research hypotheses:

HI: teacher training in the technical and pedagogical use of tablets has a positive
influence on their perception of the usefulness of this tool in classroom practice.

H2: the conditions that facilitate teachers’ work positively influence their percep-
tions of the ease of use of tablets in classroom practice.

H3: the perceived ease of use of tablets has a positive influence on the perceived
usefulness of this tool in classroom practice.

H4: the training of teachers has a positive influence on their use of tablets.

HS5: facilitating conditions positively influence the appropriation of tablets by
teachers.

H6: the perceived ease of use of tablets has a positive influence on the appropriation
of this tool by teachers.

H?7: the perception of the usefulness of tablets in classroom practice has a positive
influence on the appropriation of this tool by teachers.
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The model for this study is presented in Figure 3 below:

Facilitating
conditions

Perceived ease
of use

Fig. 3. Study model

4 Methodology

4.1  Target population

The research was conducted in the Beni Méllal-Khénifra region, one of the
12 regions of Morocco. The Regional Academy of Education and Training (RAET),
which is the administration in charge of managing the educational affair in this region
has given 13 of its primary schools a donation of tablets according to an agreement
between the Ministry of National Education and the Samsung company. These schools
were provided with 11 to 16 tablets each during the 2017-2018 and 2018-2019 school
years.

The study involved all teachers working under the supervision of 6 schools out of the
13 mentioned above. The total number of the target audience was 132 (47% female and
53% male). Given the travel restrictions dictated by the Covid 19 pandemic, the schools
chosen were those closest to the centre of the region.
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4.2  Procedures and means of investigation

An anonymous questionnaire of 25 items was administered to participants in paper
form via the principal of each school. We believed that this procurement method would
guarantee us a greater number of returns than the online mode. Indeed, the number
of collected responses was 102 out of 132 respondents (52% female and 48% male).
Their ages range from 25 to 61. The subjects taught are: languages (Arabic, French and
Amazigh), science awareness and mathematics. These demographic characteristics and
the descriptive statistics (Table 1), demonstrate that the data collection process is not
biased.

In addition to demographic data, the questionnaire includes 18 items based on a
5-point Likert scale (1 for “strongly disagree”, 5 for “strongly agree”). The question-
naire includes measures validated by previous research studies; it is an adaptation of
the Davis scale to tablet use for the three constructs: perceived usefulness (3 items),
perceived ease of use (3 items) and appropriation (2 items). The study added 5 items
for the measurement of the dimension (training) and 4 items for the dimension (facili-
tating conditions).

To validate the content of the questionnaire, three experts in the field of informa-
tion and communication technology (ICT) reviewed all items and made the necessary
corrections. Also, a pre-study of 10 teachers was conducted one week prior to the study
to ensure the clarity of the questions asked.

Table 1. Descriptive statistics of the constructs

Construct Mean Standard Deviation Skewness Kurtosis
Training (F) 4,290 0,860 -1,202 1,387
Facilitating conditions (FC) 4,310 0,885 -1,239 1,134
Perceived ease of use (PEU) 3,263 1,359 -0,140 -1,312
Perceived usefulness (PU) 4,293 0,799 —-0,969 0,629
Appropriation (App) 4,21 0,865 0,781 -0,299

The purpose of this research is exploratory and confirmatory. For this reason, the
techniques of exploratory factor analysis (EFA) and confirmatory factor analysis (CFA)
have been used to analyse the obtained results. The software used is SPSS 22 and its
module AMOS 22. We opted for the principal axis factorization method as an extraction
method, given its relevance in social science research and its low sensitivity to the
normality of variables [34], as cited in [35]. The rotation used is the oblique rotation.
This type of rotation was used because it better reflects the reality of the social sciences
[36], as cited in [37], in the sense that it does not have the restriction of forcing the fac-
tors to be uncorrelated [37]. The delta coefficient is set to 0 (default value) indicating
that the factors are fairly correlated [38].

The reliability of the items was measured by Cronbach’s Alpha. This estimator
remains more stable even if the factor loadings are low [39]. Next, the causal model
based on structural equation analysis (SEA) was analysed through the SPSS module
Amos 22 in two steps: the first step consisted of checking the measurement models
for the latent variables via confirmatory factor analysis, whereas the second consisted
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of checking the relationships between the latent variables via structural analysis. In
this step, unweighted least squares extraction was used with “Oblimin” rotation for
the same reasons mentioned above. The bootstrapping technique was added to get the
significance of the relationships between the variables. In addition, we used the most
commonly used fit indices in this kind of research gathering absolute measure indices,
incremental indices and others of parsimony.

5 Results

5.1 Reliability of dimensions

The internal reliability of the dimensions is calculated by the Cronbach’s alpha
coefficient. The overall scale has an alpha value of 0.899. The result for each group of
items is satisfactory. All coefficients are greater than or equal to 0.7, a value commonly
accepted by researchers [40], [41], cited in [42]. Nevertheless, by removing one item
from the “Training” dimension, the alpha coefficient increases to 0.8. The following
table explains these results:

Table 2. Reliability of dimensions measured by Cronbach’s alpha

Dimension Number of Items Cronbach’s Alpha
Training (T) 5 0.80
Perceived ease of use (PEU) 3 0.88
Perception of usefulness (PU) 3 0.78
Facilitating conditions (FC) 4 0.70
Appropriation (App) 2 0.87

5.2 Exploratory factor analysis

In this step, we opted for an exploratory factor analysis, using principal axis factoriza-
tion as an extraction method, with oblique rotation, such as “Direct Oblimin”. Accord-
ing to the model defined earlier in this article, the number of factors to be extracted is
fixed at 5. Setting the number of factors a priori is acceptable if we have a conceptual
foundation [43]. The Cattell’s scree test that shows the number of factors visually on
the eigenvalue scree plot supports this choice.
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Fig. 4. Eigenvalue scree plot

To justify the presence of a statistically acceptable factorial solution, the
Kaiser-Meyer-Olkin KMO index, which is an adequacy index of the factorial solu-
tion, must be greater than 0.6 [37]. In our study, this index is 0.843, which is quite
meritorious. The determinant of the correlation matrix is equal to 2.65 .10, This is an
indicator of the absence of multi-collinearity between the data [34], and proves that the
correlation matrix is positively defined. The Barlett’s test of sphericity is significant at
the 5% level.

Table 2 below shows the quality of the representation. This allowed us to judge the
relevance of keeping a variable in the factorial solution or not. Researchers advise to
keep only values above 0.3 or ideally above 0.4 [44]. In this study, almost all values
exceeded 0.46, except for one which was equal to 0.31, but was still within the norm.
This assured us of the validity of the one-dimensionality of each construct. All these
results are very satisfactory. This model explains 73.48% of the total variance. Thus,
the explanation of the construct “impulsivity” by the 17 selected items is also very
satisfactory [44].
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Table 3. Result of the exploratory analysis. Extraction method: Principal axis factorisation

Factors

1 2 3 4 5
T Iteml 0.596
T Item2 0.653
T Item3 0.562
T Item4 0.641
T _Item5 0.603
FC_Iteml 0,465
FC_Item2 0,316
FC_Item3 0,470
FC_Item4 0,594
PEU_Iteml 0.693
PEU_Item2 0.706
PEU_Item3 0.663
PU Iteml 0.557
PU_Item2 0.487
PU_Item3 0.754
App_Iteml 0.758
App_Item2 0.705
KMO = 0.847, Significance of Barlett = 0.000, Percentage of variance explained = 73,48%

5.3  Confirmatory factor analysis

To test the reliability and validity of the constructs, we subjected the results of the
exploratory phase to a confirmatory analysis, in which we opted for the unweighted
least squares method. This method is less sensitive to the normality condition. It is
more recommended when it comes to research using Likert scales [38], as is the case
in our research.

Before testing the causal model, we tested each of its component measurement
models [45]. The goodness of fit is checked by the following indices: the standardized
chi two (y2/df), the GFI (Goodness of Fit Index), the AGFI (Adjusted Goodness of Fit
Index), the RFI (Relative Fit Index), the NFI (Normed Fit Index), the RMR (Root Mean
Square Residual) and the SRMR (Standardized RMR).

Initially, we obtained a satisfactory fit of the “training” measurement model. But by
adding correlations between the measurement errors el and e2, we were able to reduce
the value of chi two. This resulted in a more considerable fit with the empirical data.
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5.4 The measurement models and the results of their contributions
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The following Table 4 shows the results of the fit indices of the measurement models:

Table 4. Measurement models fit indices

Measurement Model | NPAR | CMIN | y%df | GFI | AGFI | NFI | RFI | RMR | SRMR
T 11 1.67 042 | 099 | 097 | 098 | 096 | 0.03 0.05
FC 8 0.40 020 | 099 | 098 | 0.99 | 097 0.02 0.03
PEU 4 4.60 230 | 099 | 098 | 0.99 | 0.98 0.08 0.04
PU 4 0.48 024 | 099 | 098 | 098 | 0.98 0.03 0.04
App Model just identified (df = 0, GFI = 1, SRMR = 0)

Cut-off values | | <3 [209]>09]>09]=09]<008] <010

While the cut-off value for GFI, AGFI, NFI and RFI is 0.9 (ideally above 0.95) [46],
that of RMR is 0.08 (ideally below 0.6), and that of SRMR is 0.10 (ideally below 0.08)
[47]. For the standardised chi-square the preferred threshold is 3 (usually less than 5).
The results obtained (Table 3) show a very good fit of all measurement models.

5.5 Reporting the results of the causal model and validating the research
hypotheses

The fit of the causal model is verified by the same fit indices used above. Moreover,
the research hypotheses are tested by structural equation modelling (SEM). The p-value
is less than 0.05, but the model cannot be rejected for this reason alone as long as the
y2/df value is less than 3 [48]. The following table shows the results which turn out to
be very satisfactory:
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Table 5. Causal model fit indices

NPAR CMIN xdf GFI AGFI NFI RFI RMR SRMR
42 51.949 0.47 0.98 0.97 0.97 0.96 0.058 0.07

Figure 10 shows the final structural model.
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Fig. 10. The final structural model

To validate the research hypotheses, a test of the significance of the standardised
B regression coefficients was required. Given the non-parametric nature of the model-
ling used, we resorted to Efron’s resampling technique: the bootstrap [49] by setting the
confidence interval at 90%. The Table 6 shows the results obtained:

Table 6. Hypothesis validation

Causal Link B Significance Hypothesis Validation

H:T—PU 0,24 0,047* H1 validated

H,: FC — PEU 0,52 0,002%** H2 validated

H,: PEU — PU 0,64 0,002** H3 validated

H,: T — App -0,20 0,363 H4 not validated

H,: FC — App 0,15 0,663 H5 not validated

H,: PEU — App 0,18 0,619 H6 not validated

H,: PU— App 0,78 0,002%* H7 validated

Significance (sig) sig¥: p<0.05 sig**: p<0.01
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Hypothesis H1 is validated (B = 0.24 and p = 0.047): Teachers’ training in the use of
tablets positively influences their perceptions of the usefulness of this tool in classroom
practice.

— Hypothesis H2 is also validated (f = 0.52 and p = 0.002): the facilitating conditions
for integrating tablets in the teaching context has a positive effect on the perception
of the ease of use.

— Hypothesis H3 is also validated (p = 0.64 and p = 0.002): the perception of the case
of use of tablets positively influences the perception of the usefulness of this tool in
classroom practice.

— Hypothesis H4 is rejected: the standardised regression coefficient is negative, and
the link is not significant (p = 0.36). Teacher training in the use of tablets does not
directly influence the appropriation of this tool in classroom practice.

— Hypothesis H5 is also rejected; the relationship is not significant (p = 0.66): the
conditions facilitating the integration of tablets in teaching practices do not directly
influence the appropriation of this tool.

— Hypothesis H6 is also rejected; the relationship is not significant (p = 0.61): the
perception of the ease of use of tablets does not directly affect the appropriation of
these artefacts in teaching.

In contrast, hypothesis H7 is validated (B = 0.78 and p = 0.002): the perception of
the usefulness of tablets in teaching practice has a positive and direct effect on the
appropriation of this technology by the teaching staff.

Additionally, we tested the significance of the following indirect links:

Training — Appropriation: Values found: f =0.19, p = 0.048

Facilitating conditions — appropriation: Values found: § = 0.26, p = 0.002
— Perceived ease of use — appropriation: Values found: § = 0.5, p = 0.002

— CF — PU: Values found: f =0.33, p=0.002

These results show that the perception of the usefulness of using tablets in the class-
room is a mediating variable in the relationship between teacher’s training, facilitating
conditions, and the perception of the ease of use, on the one hand, and the appropriation
of tablets on the other. It is also a mediating variable in these relationships: facilitating
conditions and perceived usefulness.

6 Discussion

Part of the results of this study is in line with the research that has argued that the
perceived usefulness of an information and communication technology has a positive
and direct effect on the acceptability of that technology [4] [12] [14] [18] [28]. the
teachers who believe that the use of tablets in teaching adds value to their teaching
practice are willing and able to take ownership and use them. This supports the notion
that “experience with a particular technology is a key determinant of future adoption of
that technology” [4].

But the direct effect of the perceived ease of use on the intention to use an ICT
(evidenced by the TAM), is not confirmed in this research. In this case, this research
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supports the results of several studies such as, [4] and [29], which have come to the
same conclusion. Nevertheless, this variable (PEU), positively and indirectly influ-
ences the appropriation of the ICT used. The same result is obtained by another study
[4] in other contexts of mobile technology use. The perception of the ease of use has a
positive effect on the perception of usefulness, which in turn positively influences the
appropriation of the ICT in question. This proves that teachers can only accept an ICT
in school practice if they perceive some utility related to its use. More importantly, the
ease of use of the ICT is only one factor that reinforces the perception of usefulness. For
teachers, a technology that does not offer added value to classroom practice, however
easy it may be, cannot be adopted.

In addition, the results showed that the usefulness of the tablet in teaching-learning
can be highlighted for teachers, by training them to make good use of it on two levels:
technical and didactic. The first will ensure mastery of the tool’s operation, and the
second will show how teachers can benefit from this technology in teaching practice.
Previous studies [2] [3] [5] [33], have shown that teachers with strong ICT skills are
more likely to adopt the technology in teaching practice than those with less ICT skills.
Thus, teacher training in the use of tablets is an inducing factor to the acceptance of
the use of this artefact. This effect is mediated by the perceived usefulness of this tool,
which is the key factor in its appropriation.

On their part, the conditions facilitating the integration of tablets in education have
an indirect impact on the acceptance of the use of this technology. These conditions will
ensure a favourable ecosystem for the use of this technology without obstacles and will
encourage teachers to adopt it.

This finding confirms other research that has emphasised the important role of con-
ditions that facilitate the integration of ICT into classroom practice. In an exploratory
study on the integration of tablets in teaching and learning [3], teachers stressed the
importance and influence of this factor on its appropriation and use. In another study on
the management of digital learning [2], the researchers reported that the main cause of
rejection was the lack of equipment followed by the lack of teachers training.

Thus, to ensure effective and efficient integration of the tablet in Moroccan primary
education, it is necessary, on the one hand, to encourage teachers to be convinced that
this integration will bring an added value to their classroom practices and improve
their teaching practices. The results presented above show that this factor has a direct
impact on the appropriation of this technology and therefore it is decisive regarding the
intention to use it and to persist using it. This can be achieved through specific training
that targets teachers’ needs and improve their mastery the use of this technology. On
the other hand, it is strongly recommended to create a favourable environment for such
use by removing obstacles that could hinder or disrupt the use of this artefact. These
obstacles, if they exist, would make the teacher’s work more difficult [3]. As a result,
the use of the tablet would, in this case, have more disadvantages than advantages.

The following diagram summarises the above relationships and explains the model
for integrating tablets into classroom practice in formal education. It is a T-model like
“Tablet”.
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Fig. 11. Model for the integration of tablets in formal education (T-model)

7 Limitations and future research

This study used rigorous research procedures involving robust inferential statistics.
The respondents were from different disciplines, of different ages and covering both
sexes. Nevertheless, there are some limitations. The sample size is rather small (102
respondents), and covers a limited number of schools. the interpretation of the results
should be done with caution. Future research can expand the study to cover other regions
of the country with larger samples, and using different data collection tools. This trian-
gulation will help to compensate for the biases specific to each instrument [50].

8 Conclusion

The aim of this research has been to establish a model of situated acceptance of tab-
lets in the Moroccan primary education context based on Davis’ TAM model. It equally
sought to study the effect of two external factors on the TAM variables: perceived use-
fulness (PU) and perceived ease of use (PEU). These two factors are: teacher training
(T) in the use of tablets, and the facilitating conditions (FC) for the integration of this
technology in teaching practice. To do this, we opted for exploratory research followed
by a confirmatory study using a questionnaire whose results were analysed using SPSS
and Amos software. The results of our research showed a direct positive influence of
the perceived usefulness of the tablet in classroom practice on the appropriation of
this technology as predicted by the TAM model. But contrarily to what this model
predicts, the perception of the ease of use of this artefact does not have a direct effect
on the acceptance of use. But it does have an indirect positive impact. Such an impact
is mediated by the perceived usefulness of the technological tool. In addition, the study
showed that the two TAM variables (PEU and PU) are influenced by two external
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factors. The PEU is influenced by facilitating conditions. These conditions help to cre-
ate a favourable environment for the use of tablets in school practice without barriers,
and facilitate the handling and management of such technology. PU, on the other hand,
is influenced by teacher training. This training will ensure the belief that the use of
tablets in a school context will bring an added value to the teaching-learning process.
Thus, these two factors act directly or indirectly on the perception of the usefulness of
the tablet, which turns out to be the main factor that directly influences the acceptance
of the integration of digital tablets in teaching practices and mediates the influence of
external factors on this acceptance.

This study contributes to elucidating the factors that influence teachers’ decisions
to adopt or not to use tablets in classroom practice. Nevertheless, other actors in the
teaching-learning process are not affected by this study, such as learners. Research
devoted to these actors will help better define the conditions for the integration of this
technology in classroom practice in Moroccan primary schools.
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