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Abstract: The objective of the study was the translation and adaptation into Arabic language of
the Questionnaire on Teacher Interaction and the examination of psychometric properties among
students in Tunisia. A set of students (N = 778) were recruited to complete a translated, Arabic
version of the Teacher Interaction Questionnaire (AQTTI). The subjects represented both female and
male with an average age of 15.98 & 2.17 years. The subjects were divided into exploratory (N = 226)
and confirmatory (N = 552) samples. For the exploratory sample, the female sex represented 46.90%
and the male 53.10% (N = 120). Likewise, the confirmatory sample consisted of females (48.01%)
and males (51.99%). The scale designed in Arabic AQTI presented eight components for exploratory
factor analysis. The result was a first factorial solution, which kept these eight components of the
predetermined instrument. The confirmatory factor analysis provided good fit indices. Similar results
for instrument reliability were confirmed for all dimensions, through good Cronbach’s coefficient,
which were superior to 0.80. The Arabic version of AQTI is valid and reliable and can be administered
to assess teacher/student interactions in Tunisia. However, further research needs to examine the
construct validity of the instrument.

Keywords: physical education; teaching behavior; teacher interaction

1. Introduction

Teacher—-student relationships play a significant role in the quality of teaching and
learning at school [1,2], especially when they are facilitated by the natural environment [3].
Indeed, several recent studies confirmed the presence of direct and indirect links between
teacher—student relationships and student performance in several school subjects [4,5],
their emotions [6] and even their social behaviors [7]. Moreover, natural environments
usually seem to be used by schools to increase these factors, because the contact with nature
makes individuals more susceptible to cooperation and creates new awareness [8]. As
an example, in mathematics, in a recent study, Semeraro et al. [9] showed that the quality of
the student-teacher relationship has an indirect influence on student achievement through
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the mediation of anxiety. Iotti et al. [10] showed that, in adolescent, students who are
concerned about having a good relationship with their teachers may be more motivated to
engage in good social relationships with the others. In addition, emotional support in the
classroom is significantly positively associated with the growth of children’s attention and
perseverance in different age groups [11].

In fact, it has been shown that daily interpersonal interactions in the classroom are the
building blocks of teacher-student relationships [12]. Good interaction between teachers
and students creates good relationships in the classroom and contribute to effective learning.
According to Bucholz and Sheffler [13], teachers can transform the classroom into a more
comfortable environment where students feel more relaxed and do their best. Hence, their
learning abilities are improved. In addition, in a recent meta-analysis, Vandenbroucke
et al. [14] established a link between student performance in the executive functions of
the cognitive process and qualitative teacher—child interactions. These authors suggested
that teachers can promote an essential cognitive process for learning by modifying their
behavior and creating an emotionally positive, structured and cognitively stimulating
classroom environment.

2. Literature Review

Successful teachers can feel changes in student behavior and understand their needs
in the classroom [15]. Teacher—student relationships were shown in numerous studies to
be associated with cognitive learning outcomes, student motivation [16] and well-being
in teachers [17]. In fact, several studies reported that good interpersonal relationships
between teachers and students are positively associated with teacher satisfaction with their
profession and the prevention of burnout [18-20].

Green learning, associated with outdoor physical activity experiences, deeply activates
cognitive processes that promote and even strengthen a good interaction between teachers
and students and contribute to effective learning.

Given the importance of this teacher—student interaction, several measurement instru-
ments were developed and validated to assess the concept for the different levels of study.
Indeed, several questionnaires were validated over time to assess students’ perception. As
an example, Fraser [21] reported the Individualized Classroom Environment Question-
naire (ICEQ), the Science Laboratory Environmental Inventory (SLEI), the Constructivist
Learning Environment Survey (CLES) and the Questionnaire on Teacher Interaction (QTI).
Today, the QTI remains the most widely used instrument in the field. Originally, the instru-
ment was in Dutch [22], and then it was submitted to and translated for a wide range of
revisions and adaptations [23-26]. The instrument is based on a model of interpersonal
teacher behavior and was designed to measure the perception of student-teacher rela-
tionships, an important aspect of interpersonal communication in the classroom [27]. The
questionnaire measures the eight possible behaviors of teachers, namely: “Leadership”,
“Helping/Friendly”, “Understanding”, “Student Responsibility /Freedom”, “Uncertain”,
“Dissatisfied”, “Admonishing” and “Strict Behavior”.

QTI was originally developed in Dutch [21]; it has been adapted and translated into
several other languages, including American English [28], Australian English [29], Malay [30],
Turkish [31], Greek [32], Italian [33] and Chinese [34]. In addition, Den Brok et al. [35] carried
out a transnational validation in six countries: The Netherlands, the United States, Australia,
Slovakia, Singapore and Brunei.

Although the QTI has been translated and validated in many languages and in various
populations, the instrument has not yet received validation in the Arabic language. In
addition, to our knowledge, no paper has examined the instrument in the specific context
of physical education. Indeed, physical education is a supportive classroom environment
that emphasizes cooperation and openness between teachers and students in the presence
of physical knowledge and practice simultaneously. Therefore, when learning and being
taught, students are allowed to interact with teachers, their classmates and their environ-
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ment, which is not true in other subjects. In addition, recent studies showed links between
student motivations in similar environments such as virtual field trips [36].

The objective of the present study was to adapt an Arabic language version of QTI and
verify the psychometric properties of this instrument in terms of validity and reliability in
the context of physical and sports education.

3. Materials and Methods
3.1. Participants and Ethics

A set of middle and high school students (N = 778) were recruited for the present
study. Students were enrolled in five colleges and four high schools in the greater Tu-
nis region. The age of the subjects varied between 12 and 19 years with an average of
15.98 £ 2.17 years. The subjects were distributed over two exploratory (N = 226) and confir-
matory (N = 552) samples. For the exploratory sample, the female sex represented 46.90%
(N =106) of the population and the male 53.10% (N = 120). Likewise, the confirmatory
sample consisted of females (N = 265; 48.01%) and males (N = 287; 51.99%). Students
represented seven different educational levels and three different socioeconomic levels
(low, medium and high) while the size of the classes varied between 27 and 36 students.

The current investigation’s research protocol was approved by the Higher Institute
of Sport and Physical Education in Ksar Said, Tunisia. All participants in this research
gave their written, informed consent. The current inquiry followed the ethical guidelines
outlined in the 2013 Helsinki Declaration.

3.2. Arabic Questionnaire on Teacher Interaction: AQTI

In the present study, an adapted Arabic version of the QTI (48 items) [34] was used
to collect the data. The QTI was originally designed in Dutch and consists of a set of
77 items [21] to measure pupils’ perceptions of their teachers (and teachers’ self-perception
of level of agency and communication that they pass on to the classroom).

The questionnaire is based on a model which describes the interpersonal behav-
ior of teachers according to two orthogonal dimensions: Influence, which describes the
degree of control over the communication process (Dominance-Submission), and Prox-
imity, which represents the degree of affinity and cooperation felt by communicators
(Opposition—Cooperation).

The two dimensions of the initial version of QTI are divided into eight different facets
of teacher behavior: Leadership, Helping /Friendly, Understanding, Student Responsibil-
ity /Freedom, Uncertain, Dissatisfied, Admonishing and Strict Behavior. These different
facets form the axes of a coordinate system in a circle of eight sectors for the two dimensions
listed below. Questionnaire items are rated on a Likert-type scale of one to five points,
delimited by the responses “Never” and “Always”.

This first version has undergone several cross-cultural adaptations and validations
with stable psychometric properties. As an example, an American version consisting of
64 elements was built in 1988 [25], and another version, designed in Australia, consisting
of 48 elements, followed in 1995 [35]. This Australian-English-language version of the
measurement tool contained 48 items and was used in several studies involving different
classes in Western Australia, Tasmania and other countries [36-38]. These studies confirmed
the psychometric robustness of the instrument in terms of reliability and validity when
used in multiple grade levels.

3.3. Procedures

A committee made up of two English language teachers, an Arabic language teacher
and an academic specializing in human sciences translated the measuring instrument.
A reverse translation procedure was conducted to see the robustness of the adapted version
and to adjust the items if there were any anomalies [39].

Responses to the questionnaires were collected over a period of one month following
agreements made by school principals and teachers of physical education and sports.
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We allocated approximately 30 min to each volunteer participant to answer the instru-
ment items after the physical education sessions and in the absence of the teacher.

3.4. Statistical Analysis

All statistical analyses were conducted on IBM SPSS version 26.0 software and IBM
SPSS Amos software version 25.0.

The significance level was set at 0.05 for all statistical tests performed, and all de-
scriptive statistics were represented by means and standard deviations for the different
dimensions of the measurement scale.

Preliminary analysis of numerical data on both exploratory and confirmatory samples
was performed to examine the quality of the data collected and inspect for any anomalies
or missing boxes. Missing data were excluded from the analysis. Subsequently, tests for
univariate (Skewness and Kurtosis) and multivariate normality by Mardia’s coefficient were
performed, and descriptive statistics for each variable were completed for both samples.

For the present study, we treated for the cross-cultural validation of the tool:
exploratory factor analysis, the stability of the instrument to confirmatory factor anal-
ysis and the internal consistency of the designed version.

The exploratory factor analysis was performed by the principal component analysis
extraction method with eigenvalues greater than 1 and a vari-max rotation with Kaiser’s
normalization. The factors were retained after analysis for the Kaiser-Mayer—Oklins index
(KMO) >0.80 and a significant chi-square value [40].

Internal consistency of the constructs of the tool was checked by Cronbach’s alpha
coefficient. Tabachnick and Fidell [41] suggested a value of 0.70 to accept the model in
the humanities. The questionnaire structure for the entire population was achieved by
confirmatory factor analysis (CFA). Several indices of the CFA were retained to examine
the model: (a) the x2; (b) x2/DF; (c) the comparative fit index (CFI); (d) the Tucker-Lewis
index (TLI); and (e) the approximation mean squared error (RMSEA).

The recommendations of Hu and Bentler (1999) [42] suggested values greater than
0.95 for CFI and TLI and, for RMSEA, values <0.08 for reasonable fits.

4. Results
4.1. Descriptive Statistics for the Exploratory Sample

Table 1 shows the means, standard deviations (SD), Skewness and Kurtosis normality
indices for the 48 TIQA items. The items did not present any abnormality at the Skewness
and Kurtosis level (between —1 and 1); therefore, the normality of the data was ensured.

Table 1. Descriptive statistics for the exploratory sample (N = 226).

Items Mean SD Skewness SE Kurtosis SE
nn 2.62 1.03 —0.51 0.16 —0.53 0.32
12 2.54 1.01 —0.24 0.16 —0.74 0.32
I3 2.60 1.07 —0.35 0.16 —0.88 0.32
14 2.53 1.06 —-0.23 0.16 —0.84 0.32
15 2.59 0.99 —0.18 0.16 —0.86 0.32
16 2.51 1.03 —-0.17 0.16 —0.83 0.32
17 248 1.04 -0.17 0.16 —0.80 0.32
18 2.43 0.98 0.00 0.16 —0.89 0.32
9 2.35 1.07 —0.05 0.16 —1.03 0.32

110 2.35 1.14 0.10 0.16 —-1.30 0.32
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Items Mean SD Skewness SE Kurtosis SE
111 2.34 1.05 0.02 0.16 —-0.91 0.32
112 2.35 1.05 0.05 0.16 —0.96 0.32
113 2.88 0.92 —0.85 0.16 0.50 0.32
114 2.92 0.95 —1.04 0.16 0.97 0.32
115 292 0.95 —-1.07 0.16 1.17 0.32
116 2.95 0.96 —-0.97 0.16 0.68 0.32
117 2.96 0.95 —1.05 0.16 0.90 0.32
118 2.99 0.95 —-1.09 0.16 1.14 0.32
119 2.93 0.95 —0.96 0.16 0.66 0.32
120 2.90 0.93 —1.05 0.16 1.12 0.32
121 2.83 0.93 —0.96 0.16 0.71 0.32
122 2.77 0.98 —0.61 0.16 —-0.22 0.32
123 2.75 1.01 —0.47 0.16 —0.62 0.32
124 2.68 0.97 —0.52 0.16 -0.19 0.32
125 2.81 0.98 —0.56 0.16 —0.64 0.32
126 2.78 091 —0.43 0.16 —-0.37 0.32
127 2.71 0.99 —0.41 0.16 —-0.73 0.32
128 2.75 0.88 —0.41 0.16 —0.44 0.32
129 2.75 0.94 —0.43 0.16 —0.50 0.32
130 2.58 1.04 —-0.12 0.16 —1.16 0.32
131 2.38 1.07 —0.26 0.16 —-0.82 0.32
132 244 1.14 —-0.37 0.16 —-0.73 0.32
133 2.37 1.16 —0.24 0.16 —-0.87 0.32
134 2.46 1.15 —0.38 0.16 —0.84 0.32
135 2.56 1.10 —0.40 0.16 —-0.73 0.32
136 2.53 1.08 —0.42 0.16 —0.64 0.32
137 2.23 1.10 -0.27 0.16 —-0.73 0.32
138 2.20 1.04 —-0.19 0.16 —0.60 0.32
139 2.18 1.03 0.03 0.16 —0.82 0.32
140 2.14 1.10 -0.19 0.16 —0.66 0.32
141 221 1.04 —0.07 0.16 -0.77 0.32
142 2.14 1.08 —0.16 0.16 —0.87 0.32
143 2.07 1.17 -0.11 0.16 —0.89 0.32
144 2.03 1.19 —0.21 0.16 —-0.92 0.32
145 2.00 1.16 —-0.12 0.16 —0.85 0.32
146 2.08 1.17 —0.30 0.16 -0.77 0.32
147 2.06 1.10 0.03 0.16 —0.73 0.32
148 1.96 1.07 0.09 0.16 —0.76 0.32

4.2. Exploratory Factor Analysis

The 48 items of the AQTI were exposed to exploratory factor analysis by the principal
component analysis method with a vari-max rotation. The adequacy of the sampling was
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supported by the index KMO = 0.86 (Kaiser-Meyer—Olkin), which measured the quality
of sampling and the quality of the correlation matrices by the significant Bartlett test
(x? = 842,312.87, p < 0.001).

The component statistics, the Kaiser-Meyer-Olkin (KMO) Measure of Sampling Ad-
equacy and Bartlett’s test of Sphericity, are presented in Table 2. One the eight extracted
factors accounted for 73.12% of the total variance.

Table 2. Component statistics, Bartlett’s test of sphericity, Kaiser-Meyer-Olkin measure of the factor
analysis for considered variables.

Variables Factors
1 2 3 4 5 6 7 8
Eigenvalues
Real data eigenvalue 7.96 5.63 524 4.96 4.10 2.90 271 1.85
% of variance 16.03 11.73 1090 1037 8.54 6.021 5.66 3.87
Cumulative % 16.03 2780 38,67 49.04 5758 6359 6926 7312
Bartlett’s Test of Sphericity
x> 8423.872
p 0.000
Overall KMO 0.863
% of variance 16.03 11.73 1090 1037 8.54 6.021 5.66 3.87
Cumulative % 16.03 2780 38.67 49.04 5758 6359 6926 7312
Bartlett’s Test of Sphericity
x> 8423.872
P 0.000
Overall KMO 0.863

The first component extracted explained 16.3% of the variance for an eigenvalue = 7.69,
while the last component explained 3.86% of the total variance for an eigenvalue = 1.85.
All eight factors explained 73.12% of the total variance. An examination of the scree plot
was performed to determine the number of factors to retain to explain the more than 70%
cumulative variance. A scree plot displays the eigenvalues in a downward curve, ordering
the eigenvalues from largest to smallest. The importance of each component extracted
is given by the percent of variance explained (by each component), and our scree plot
confirmed the presence of eight factors (Figure 1).

Scree Plot

Eigenvalue

13 5 7 9 1113 1517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

Component Number

Figure 1. Scree plot of the components (AQTI).
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4.3. The Correlation Matrix

The correlation matrix between the eight components showed a strong positive corre-
lation between the four components of the first dimension, while moderate correlations
were demonstrated between the four components of the second dimension. In addition,
the orthogonality between the two dimensions was presented by the values of the Pearson
correlation coefficients (Table 3).

Table 3. Correlation matrix of the eight components.

Factors 1 2 3 4 5 6 7 8

Leadership -
Helping /Friendly 0.56 ** -
Understanding 0.62 ** 0.47 ** -

Responsibility 0.56 ** 0.43 ** 0.67 ** -
Uncertain —-0.13*  —0.17* —0.06 —0.03 -
Dissatisfied —0.12*  —0.18** —0.08 —0.018  0.57 ** -
Admonishing —-0.11** —-0.16** —0.03 —0.04 0.52* 045** -
Strict Behavior —-0.17* —-0.14* —0.08 —0.16* 042* 0.39* 041* -
**p<0.01.

4.4. Reliability of Scale

The reliability of the scale was tested by checking its internal consistency using Cron-
bach’s alpha for each factor. All indices were good to excellent. The smallest alpha value
was for Uncertain (0.82), while the largest value was for Strict Behavior, which was 0.94
(Table 4).

Table 4. Internal consistency of the AQTL

Factors Mean SD Cronbach’s «
Leadership 293 0.67 0.86
Helping/Friendly 2.75 0.76 0.89
Understanding 2.94 0.64 0.82
Student Responsibility 2.95 0.70 0.87
Uncertain 2.63 091 0.93
Dissatisfied 2.52 0.91 0.93
Admonishing 2.35 0.93 0.92
Strict Behavior 224 0.95 0.94

4.5. Confirmatory Factor Analysis

In this part of the study, we tested the stability of the instrument by first and second
order factor analysis. Before performing the factor analysis for first and second order
factor models, we examined the normality of the data distributions for each item and the
multivariate normality. The analysis revealed that the univariate normality was adequate
with Skewness values close to 1. In addition, the Kurtosis coefficients did not exceed 2 with
a superior value of 1.73 for item 24, while the Mardia’s coefficient of multivariate normality
was 31.17 with a Cr of 5.33. We then performed a first order confirmatory factor analysis
(CFA) using the robust maximum likelihood estimation method.

Figure 2 describes the different relationships of the model, as well as the adjustment
measures of the constructs in the AQTI questionnaire. The fit of the model was tested using
several fit indices. By using models of structural equations for testing, the null hypothesis
was established so that a precedent expects the null value not to be rejected.
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Figure 2. First order confirmatory factor analysis of the AQTI scale. All parameters are standardized
and significant at p < 0.01.

The adequacy of an item in factorial modelling is given by a high factor loading.
Comrey and Lee (2013) [43] suggested that a factor weight greater than 0.71 is considered
excellent, superior to 0.63 is considered very good, greater than 0.55 is considered acceptable
and less than 0.45 is considered poor. All the factor weights of the 48 AQTI items varied
between acceptable and excellent.

The first order model converged with chi? value = 1441, 38 (ddl = 1049). The value
of chi?/DF = 1.37, the GFI index was 0.90 and the AGFI index value was 0.89. However,
the CFI was 0.98 and TLI was 0.97, which are values that exceed the recommended threshold
of 0.95. In addition, the two indexes, RMR and RMSEA, were, respectively, 0.030 and 0.026.

The adjustment indices revealed a satisfactory chi?/df index with a value of
1.42 (chi2 = 1512.51; df = 1069), while the GFI, AGFI, CFI and TLI indices were of val-
ues 0.90, 0.89, 0.98 and 0.97, respectively, which are values that match the recommended
threshold. The two indices relating to RMR and RMSEA errors were, respectively, 0.046 and

0.027 (Figure 3).
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Figure 3. Second order confirmatory factor analysis of the AQTI scale. All parameters are standard-
ized and significant at p < 0.01.

All the fit indices among the first and second order factor analysis were close to the
values recommended in the literature [41,44]. Therefore, the results of the indices from
the AFC showed a factor structure consistent with the theoretical model tested for the
developed version of the measurement scale.
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5. Discussion

The Tunisian context of the QTI scale: the initial scale designed in Arabic AQTI,
which presents the eight-dimensional factors, was evaluated using a population of both
male and female students in college and high school, aged around 16 years. For the
exploratory sample, the female sex represented 46.90% and the male 53.10%. Likewise,
the confirmatory sample consisted of females (48.01%) and males (51.99%). The stability
of the instrument was initially established by exploratory factor analysis, which resulted
in an initial factor solution which kept the eight factors. Then, the adapted model of the
TIQA in Arabic was estimated by confirmatory factor analysis; the GFI/AGFI indices
were adequate (above 0.90) as an acceptance threshold. Likewise, the two CFI and TLI
indices were above the recommended value of 0.95, and the two error thresholds, RMR and
RMSEA, were below 0.08. These results proved the robustness of the factor structure of
the instrument on both exploratory and confirmatory levels. The consistency values for all
eight dimensions were all adequate and greater than 0.80, which established the reliability
of the instrument. In addition, the results showed that, when the individual ratings of the
observable variables were used, two independent dimensions, Proximity, and Influence,
explained the eight scales. Our results agreed with those of a recent Spanish study, which
is among the few studies to have confirmed the reliability and structural validity of the
adapted version in Spanish for upper elementary, cycle two (QTI-P) students through the
factor analysis of confirmation. In another study, which involved a very large sample which
contained 44,415 pupils and 1913 teachers in 207 schools, Den et al. [35] performed a one-
dimensional and multidimensional confirmatory factor analysis on instrument components
with a specification of the template and with a free template.

The best-fit indices were obtained for the free, two-dimensional model (Chi2 =1290.9,
TLI = 0.99, CFI = 0.96, RMSEA = 0.05). However, the QTI-P retained 31 of the original
48 items, distributed across the eight scales [45]. In line with our results, Sivan et al. [45]
confirmed the 48-item Chinese version of the Teacher Interaction Questionnaire (C-QTI)
with two samples of primary school students in Hong Kong. Exploratory and confirmatory
factorial results supported the eight-factor, 48-item structure. Likewise, the 48-item measure
had acceptable internal consistency reliability; however, the authors found low reliability
coefficients for four scales. The results of the factor analyses were also consistent with
several previous research works carried out with high school students in several countries
through exploratory, confirmatory factor analyses and the study of the matrix of structures,
in addition to reliability: for example, Australia, Singapore, Brunei [35], Korea [46] and
China [47], as well as among primary school pupils in Cyprus [32].

In contrast, in a similar study in Greece, Kokkinos et al. [32] reported confirmatory
factor analysis results that did not seem to adequately support the construct validity
of the 48-item scale adapted for a population of a primary school students in Greece;
confirmatory factor analysis, guided by the theory of structural equation modelling, led to
a 27-item instrument that presented more robust reliability and validity indices in terms of
instrument psychometry.

For instrument reliability, Sivan et al. [45] failed to confirm consistency for four com-
ponents of the scale. Likewise, Passini et al. [33] demonstrated for reliability (through the
coefficients of internal consistency of individual student scores) that, for the eight com-
ponents, seven out of eight were acceptable. This can be explained by the fact that the
QTI items for elementary school students are formulated in simple language to minimize
comprehension difficulties [27]; its application for middle and high school students could
give more results that are relevant.

For the correlation between the components of the scale, Scott and Fisher [30],
in Malaysia, reported similar results with strong positive correlations for the first fac-
tor and moderate correlations for the second factor. Likewise, Telli et al. [31] proved that the
correlation between the two dimensions was statistically insignificant with a low coefficient
of association. Thus, based on what was discussed, educational institutions must acknowl-
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edge the importance of evaluating the relationship between teachers and students [48,49]
to promote and facilitate learning and encourage the child to be physically active [50].

Limitations of the Study

This study had certain limitations that must be taken into account. First, we carried
out the study only on a Tunisian population; future research should target other students in
other Arab countries. Second, we treated neither the convergent validity nor the concurrent
validity of the instrument with other similar measures. In addition, the sensitivity of the
instrument was not verified in this study.

6. Conclusions

In conclusion, the eight extracted components explained 73.12% of the variance and
had an overall KMO index equal to 0.863. These findings confirm that the adapted version,
AQTI, can be used to assess interactions between teachers and students in middle and high
school. However, more work is needed to test the version in other Arab populations and
for other school subjects.
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