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Abstract: Mathematics teachers’ perceptions and awareness of different kinds of assessments (e.g.,
diagnostic, formative, and summative assessments) may affect their classroom practices. In this
context, the current study explored mathematics teachers’ perceptions and self-reported practices
teaching mathematics for Trends of International Mathematics and Science Study (TIMSS) in Abu
Dhabi schools in the United Arab Emirates. A teacher perception questionnaire was designed,
then was administered to 522 mathematics teachers in Abu Dhabi schools in the academic year
2020-2021. A One-Sample t-test, Independent Sample ¢-test, and ANOVA tests were performed for
the four-component variables of teacher perceptions, namely, teachers’ perceptions of TIMSS, their
instructional practices in relation to TIMSS, the readiness of students for TIMSS, and the school and
classroom environment for TIMSS. The results showed no statistically significant difference between
male and female teachers in mathematics teaching practices with a focus on TIMSS or their perceptions
of student readiness for TIMSS; however, there were differences in their perceptions of the school
and classroom environment that were statistically significantly. In addition, there was no statistically
significant difference between public and private schools in the practice of mathematics teachers for
TIMSS, while the difference was statistically significant on views regarding student readiness for the
TIMSS as well as on the school and classroom environment. The findings of the present study have both
pedagogical and policy implications, which are discussed at the end of this paper.

Keywords: achievement; international testing; mathematics; teachers’ practices; teachers’ qualifica-
tions; TIMSS

1. Introduction

The quality of mathematical education received by students may depend on the
effectiveness of their teachers. Student achievement in mathematics often depends on the
experience of teachers and their professional development as well as on their empowerment
with knowledge and skills. As such, much emphasis has been placed on improving
teaching quality in order to increase students” academic achievement [1]. The standards for
school mathematics designed and implemented by the Ministry of Education (MoE) in the
United Arab Emirates have begun to meet the local context and comply with international
practices [2]. The standards for mathematics have been established to identify recent trends
in their construction in order to achieve the best global practices while maintaining national
values, heritage, and identity [3]. There are other different curriculum standards in the
UAE in addition to the standards set by the MoE, such as the British, Indian, Australian,
IB, French, German, and Philippine curricula. However, most schools in the UAE schools
adopt one of three types of curricula: the US Common Core, MoE, or British curriculum.
These curricular approaches seem to have similar content and goals in equipping students
with the knowledge and skills to succeed in colleges and in the knowledge economy. In
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fact, the metrics at both the national and global levels point to a high-performance learning
system and identify ways to improve these systems [4].

In order to identify high-performing education systems, international assessments,
particularly Trends in International Mathematics Study (TIMSS), have been used to provide
potential guidance for decision-making [5]. The United Arab Emirates participated in the
TIMSS for the first time in 2007, joining 67 other countries. The TIMSS study was conducted
under the auspices of the International Association for the Assessment of Educational
Achievement (IEA) in order to provide a global comparative assessment; it was designed to
contribute to the process of improving teaching and learning in mathematics for students
through evidence-based results. In addition, the TIMSS aims to inform educational policy
and highlight similarities and differences among countries to allow participating countries
to share experiences regarding the quantity and quality of student learning [6]. In this
context, the UAE seeks economic development such as exists in developed countries, a
transition to a knowledge-based economy, and a citizenry well-educated in mathematics
such as will be necessary for the economic well-being of the nation [7]. Beyond the
classroom, understanding basic mathematical concepts can facilitate a productive personal
life that includes healthy habits and the use of effective problem-solving skills [8]. By
learning about the impact that the study of mathematics might have on the development
of both individuals and the state, the UAE regards focusing on achievement and skills as
national priorities for mathematics literacy, and has included TIMSS on the national agenda
of the United Arab Emirates [9].

TIMSS was first administered in 1995 by the IEA and has continued to be administered
every four years. In 2015, the UAE participated in TIMSS for the third time. Both private
and public schools participated in 2007, 2011, and 2015 TIMSS cycles. The Emirate of
Abu Dhabi began participating as a benchmark in 2011. TIMSS is helpful in assessing
curriculum models together with teaching and the school environment, all of which may
affect student performance. The curriculum is concerned with the precise knowledge, skills
that students learn and achieve, and what they think about learning these materials [6].
Teachers may play a significant role in the student performance in TIMSS. However, the
way mathematics teachers think of and about the TIMSS framework of conceptualizing
teaching practices has not been investigated. How mathematics teachers perceive TIMSS
may influence the classroom activities thy engage in to align their teaching-learning with
the focal areas of mathematics in the TIMSS. Currently, there is limited evidence of studies
on mathematics teachers’ perception of TIMSS-related practices either in general or in the
context of the UAE in particular. In this context, this study aimed to investigate mathematics
teachers’ perceptions of TIMSS-related teaching and learning practices. In particular, this
study intends to find answers to questions about the perceptions of mathematics teachers
regarding TIMSS-related practices and compare those perceptions using the demographic
variables of gender, school type, teaching experience, and educational qualifications.

1.1. Problem Statement

To understand why Grade 8 students in Abu Dhabi performed below the average, the
current study aimed to examine mathematics teachers’” perceptions of TIMSS and related
practices in Abu Dhabi emirate schools.

Teachers’ perceptions are essential because the way in which teachers perceive their
world influences their instructional practice [10]. Perceptions about mathematics as well
as about mathematics teaching and learning might define both how teachers interact
with students in the classroom and how they perceive and develop students” skills [11].
Furthermore, the way teachers approach the content, the methodological choices they
make, and the assessment practices they use may be affected by the choices they make
in the course of their instruction [12]. In other words, the assumption is that “teachers’
perceptions influence how they interact with students in the classroom, thus affecting the
quality of their instruction and, in turn, students’ learning outcomes” [13].
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The teacher plays a crucial role in the educational process. The teacher is the one who
sees and can clearly identify the strengths and weaknesses of each student in mathematics.
For example, teacher perceptions can influence the way students answer questions related
to mathematics, how students respond when presented with a variety of problem-solving
strategies, how students react to challenging tasks, especially for more capable students,
and how the teacher adapts their teaching methods to engage students’ interest and meet
their needs, all of which can help students appreciate the value of learning mathematics.
Therefore, we decided to study mathematics teachers’ perceptions towards TIMSS and
related practices in Abu Dhabi schools.

1.2. Purpose of the Study and Research Questions

The purpose and overall goal of this study was to examine mathematics teachers’
perceptions of trends in international mathematics and science study (TIMSS)-related
practices in Abu Dhabi emirate schools. The following research questions were formulated
in light of the research objectives:

1.  What are mathematics teachers’ perceptions of TIMSS in Abu Dhabi Emirate schools?

2. Is there a statistically significant difference between male and female mathematics
teachers with respect to their perceptions of TIMSS in Abu Dhabi Emirate schools?

3. Isthere a statistically significant difference between public and private school mathe-
matics teachers’ perceptions of TIMSS in Abu Dhabi Emirate schools?

4. Is there a statistically significant difference between mathematics teachers’ perceptions
of TIMSS with respect to their years of experience?

5. Is there a statistically significant difference between mathematics teachers’ perceptions
of TIMSS with respect to differences in their qualifications?

1.3. Significance of the Study

Math teacher perception results in Abu Dhabi could help policymakers better integrate
test content into the curriculum, conduct practice test sessions prior to test administration
dates, and modify the curriculum to incorporate content included in international student
assessments. Sample questions could be added to the curriculum to familiarize students
with the types of questions asked in TIMSS. The present study’s findings may provide
insights and identify areas for training teachers before international tests and provide them
with released items in order to achieve better education results.

School improvement consistently shows the valuable role of international tests and
benchmarking in driving education reform. Such results enable educational authorities
to modify and consider curriculum content changes and to adapt cognitive skill domain
outcomes. In addition, there is a need to systematically evaluate the performance of Abu
Dhabi students in TIMSS assessment over several years, as we have begun to carry out in this
study, which will help educational officials to invest in human and education resources and
improve accountability. Education policymakers in the UAE need to evaluate the national
mathematics curriculum across all grades by bringing it into alignment with international
standards requirements. This can regarded as a step towards developing a new competence-
based curriculum. It is envisaged that the clear presentation of these results will serve as
motivation to improve education in the UAE. Furthermore, it is envisioned that the Abu Dhabi
education authorities and leaders will continue to assess student performance, systematically
analyze and discuss results and related activities, and design and test remedial interventions.
Finally, we hope that this study’s findings will help suggest solutions and proposals to improve
Abu Dhabi students’ performance in mathematics.

2. Review of Related Work

As the country moves towards becoming an international economic leader, the coun-
try’s vision is to ensure that its citizens receive a quality education that will enable them to
effectively participate in the global economy [14]. Recently, the Abu Dhabi Education Coun-
cil (ADEC) has been changed to the Department of Education and Knowledge (ADEK),
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which handles all educational decisions in the Emirate of Abu Dhabi by managing, guiding,
adopting, and implementing the relevant initiatives and strategies related to education.
The council operates in 231 public, 205 private, and 13 charter schools in the Abu Dhabi
Emirate, which have a workforce including both nationals and expatriates [15]. However,
while private schools offer international curricula, public schools use a centralized system
and follow the Abu Dhabi School Model that was introduced in 2010. Even though the
schools teach Arabic and English, TIMSS subjects are mainly taught in English. The teachers
in the schools are expected to provide effective instruction and follow-up services to all
children as they learn new concepts in mathematics and science. The teachers are expected
to support the individual learning needs of their students as they progress through the
grades and use various skills in their classwork [14]. Consequently, there are specialist
teachers for the mathematics and science subjects. These teachers enable students to explore
mathematics concepts in their early years allowing them to gradually apply these concepts
and gain mastery of the subjects [16].

The United Arab Emirates (UAE) first participated in TIMSS in 2011, enabling ADEK
to gain valuable information about the strengths and weaknesses inherent in the country’s
curriculum. In addition, the assessments provided useful information in reviewing ADEK’s
assessment program, the External Measurement of Student Achievement (EMSA). By
comparing the results of the TIMSS and EMSA in the first year of assessment, ADEK was
able to gauge the strengths and weaknesses of EMSA. Subsequently, the differences in
results have enabled ADEK to modify EMSA using TIMSS as a benchmark. TIMSS is
expected to continue to have a significant impact on educational policies in Abu Dhabi. The
students who participated in TIMSS in 2015 were the first to be taught under the Abu Dhabi
School Model, and a comparison of their results with those of 2011 demonstrated that the
educational reforms undertaken by ADEK were useful in enabling students to perform
better in TIMSS. According to [17], UAE students have improved in mathematics and
science, although they continue to perform below the expected international TIMSS levels.
In 2015, approximately 18,000 eighth-graders from across public and private schools in the
UAE participated in TIMSS assessments. Grade 8 students in cycle two in the UAE schools
performed very well in mathematics and science compared to their GCC neighboring
countries [18]. They scored 465 and 477 in mathematics and science, respectively, which
is an improvement from previous years [19]. This shows that the country has achieved
intermediate scores in its TIMSS performance.

The UAE’s Vision 2021 placed a significant focus on the high performance of students
in TIMSS assessments, as students in both the 4th and 8th grades were expected to place
among the top fifteen countries in the world [9]. The assessment tests have enabled the
UAE government to generate comparisons that it can use to measure student skills in these
two areas as well as a means of identifying the indicators of enhanced student performance.
Consequently, the government has put in place strategies to develop individual goals for
every school that participates in future cycles of TIMSS.

According to Anderson [20], there are major differences in the way teachers are trained
between the UAE and other Gulf Cooperation Council countries. However, these differ-
ences do not affect how the different genders have performed in TIMSS. International
evidence demonstrates that girls perform better than boys in the humanities and liter-
acy [21]. Nevertheless, Cimpian et al. [22] state that gender differences and gaps have been
reduced in science and mathematics, and in certain instances males perform better than
females when they enter secondary school. The increasing improvement in performance
by females in Abu Dhabi and in the other GCC countries might be a result of enhanced
government efforts to create policy reforms that support girls” success in the classroom [18].
In 2007, Dubai participated in TIMSS as a benchmarking community; the assessment results
showed that girls in the region performed slightly better than boys on the 8th-grade TIMSS
assessment, by an average of 12 points [23]. Studies carried out in many nations show
that girls perform better than boys on standardized tests in primary and secondary school,
and that they have better educational experiences than their male counterparts [24]. They
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found that while boys are more likely to drop out of school, they tend to remain in school
for longer periods or at the same level in countries where there are vocational and technical
secondary opportunities. Consequently, even though there is gender parity in the schools
of the Abu Dhabi Emirates and other emirates [25], the global improvement in science
and mathematics as measured by TIMSS assessment has not yet been realized because of
the culture of the region. This means that boys ultimately have better employment and
income opportunities than girls in the long term, regardless of their performance on TIMSS
assessments [24].

Among these issues of boys’ and girls” educational quality and performance, mathe-
matics teachers remain at the core of practice. When teachers are proficient in their subject
matter, there is a stronger possibility of high student performance. This is because such
teachers are able to effectively teach their grade 8 students the necessary mathematics
concepts and theories required for success on TIMSS assessment. A high level of subject
matter knowledge, clear instruction, and ability to teach a high-quality curriculum enable
teachers to impart more knowledge to their students [26]. A study on schools in Abu Dhabi
shows that many teachers lack the requisite skills to effectively teach their curricula. Chu
et al. [26] stress that teacher quality is significant in enhancing student achievement. Less
than 3% of teachers in the country possess a Master’s degree, which would enable them to
provide a high-quality learning experience to their students; 90% have a bachelor’s degree,
while 8% have no degree. Teachers lacking a degree fall below the minimum requirements
needed to provide a high-quality curriculum to students. In addition, only 13% of teachers
are proficient in English, and a mere 29% have a modest knowledge of the language, which
is critical in enabling them to teach their 8th-grade mathematics students and lead them to
success on their assessments [26].

Hanushek [27] thus states that students improve by as much as three times when
they are taught by high-quality teachers. Several studies have additionally attempted to
identify the actual teacher credentials that demonstrate effective teacher quality and its
effect on student achievement [28,29]. Teachers are required to invest more time and effort
into making their subjects more interesting to students; consequently, Bietenbeck [30] states
that active teaching strategies are likely to produce a positive learning effect on students.
In addition, while the manner in which the teacher addresses the subject topics may not
be directly related to student performance, it is related to overall academic performance.
Teachers must therefore properly focus on engaging students and sharing resources and
ideas with other teachers in order to ensure students’ success. On the other hand, the impact
of teachers on student performance has been investigated in relation to variables such as
gender, teaching experience, type of schools (public vs. private), and qualifications. For
example, Kartal [31] suggested that gender might have an influence on student achievement.
Burroughs et al. [32] further suggested that various initiatives should be undertaken to
include female teacher perceptions and how their perceptions might influence student
performance in TIMSS.

Furthermore, other researchers have considered variables related to the schools them-
selves. For example, Cordero [33] pointed out that efforts put into supporting 8th-grade
students in public and private schools should be promoted in order to ensure better per-
formance. Bdeir [34] further supported this by pointing out that more effective measures
should be put in place to support students” performance in public schools, particularly in
mathematics. Students, whether in public or private schools, need to be provided with
the essentials in order to achieve their potential [35]. Other studies, such as Alarabi and
Wardat [36] and Abdelfattah and Lam [37] have shown that a teacher’s experience is likely
to come into play in determining an 8th-grade student’s performance. This is particu-
larly important in those experienced teachers are more likely to use different and effective
teaching strategies to teach mathematics to students. Contrary to Burroughs et al. [32] and
Abdelfattah and Lam [37], Alharbi et al. [38] found that students’ readiness for mathematics
exams is not necessarily affected by their teacher’s experience. Others have argued that
teaching experience is likely to allow teachers to understand their students better [39] which
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can aid in the selection of teaching strategies that are congruent with student learning
strategies [40].

Conceptual Framework

This study was designed to investigate four aspects of mathematics teachers’ percep-
tion and self-reported practices related to TIMSS in Abu Dhabi. These four aspects were
mathematics teachers’ perceptions of TIMSS, mathematics teachers’ practices for TIMSS,
student readiness for TIMSS, and school and classroom environment for TIMSS; the items
associated with these four aspects are presented in a conceptual framework in Figure 1.

Mathematics Teacher Perceptions of TIMSS Mathematics Teacher Practices of TIMSS

The mathematics curriculum for grade 8 in the UAE schools aligns 1 I'have sufficient experience with TIMSS.

with TIMSS. 2. Tassign sample questions that align with TIMSS to
The mathematics curriculum for grade 8 in the UAE schools my students.

follows tea;hirl\g methods aligneddwithhTIMSS. 3. I set the class tests as per the format of TIMSS.
There are challenges to accommodate the UAE mathematics .
curriculizm with TIMSS. 4. I enco'urage my grade 8 students to practice TIMSS
The mathematics curriculum for grade 8 in the UAE schools covers questions.

the standards for the TIMSS. 5. I am interested in TIMSS for the benefit of my

The mathematics curriculum for grade 8 in the UAE schools students.

considers the application of different teaching methods to support 6. I focus on mathematical skills that align with the
TIMSS. skills in TIMSS.

The mathgmatlcs _currlculum aligns ass_essments in grade eight 7 Mathematics tests in schools are compatible with
8 for consistency in the UAE schools with TIMSS.
The UAE mathematics curriculum lacks questions that contain TIMSS.

critical thinking. 8. I follow TIMSS together with standards followed by
The mathematics curriculum for grade 8 in the UAE covers all the school to teach mathematics to grade 8 students.

topics in TIMSS.

Mathematics Teachers’ Perception and Practices of
TIMSS May Affect Student Readiness and School &

Classroom Environment

Student Readiness for TIMSS School and Clssroom Environment for TIMSS

reasoning skills to perform well in TIMSS.

3. Grade 8 students in the UAE schools are often found
unaware of the questions in TIMSS.

4. Grade 8 students in the UAE schools persevere in
learning mathematics for good results in TIMSS.

5. Parents are interested in helping their children to
perform well in TIMSS.

6.  Parents are aware of the importance of urging
students to get good

7. Grade 8 students are motivated to achieve good
results in TIMSS.

8. Grade 8 students are usually evaluated through
pretests to prepare them for TIMSS.

Grade 8 students in the UAE schools practice 1. Schools create a suitable environment to help
problem solving to improve results in TIMSS. students with TIMSS.
2. Grade 8 students in the UAE schools practice 2. Teachers have the required skills to maintain

a classroom environment to help their
students succeed in TIMSS.

3. Teachers use interactive sessions to increase
student participation in the class.

4. Teachers manage their classes to encourage
students to perform better in TIMSS.

5. The classroom environment encourages
students to be ready for TIMSS.

6. The school environment promotes healthy
competitions to motivate students to achieve
good results in TIMSS.

Figure 1. Conceptual framework: mathematics teachers’ perceptions and practices for TIMSS may
affect student readiness as well as the school and classroom environment.

The conceptual framework provided in Figure 1 shows the interrelationships between
the four aspects considered in this study. Mathematics teachers’ perceptions of TIMSS
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emphasize the kind of perceptions that Abu Dhabi mathematics teachers have formed
based on their knowledge and experience while teaching mathematics. This construct
included eight items collected from the literature that, while not directly related to TIMSS,
were related to teacher perceptions of the mathematics curriculum, challenges associated
with implementing the mathematics curriculum, mathematics teaching, mathematics learn-
ing, and assessment practices in relation to TIMSS. The second aspect in this study was
associated with mathematics teachers” experiences, practices, interests, skills, alignments,
and teaching and learning standards with respect to items included in TIMSS. The third
aspect in this study was associated with mathematics teachers’ perceptions of student readi-
ness for TIMSS, which includes items associated with students’ problem-solving practice,
mathematical reasoning, awareness of test items, motivation and orientation of learning
mathematics with respect to TIMSS, parents’ interests and awareness of TIMSS, and use
of tests and pretests to prepare students for TIMSS. The fourth aspects in this study was
related to the school and classroom environment for TIMSS, which included variables
associated with efforts create a suitable environment with interactive classroom sessions,
encouragement for students to perform better in TIMSS, and attempts to prepare students
for TIMSS through classroom practice.

3. Materials and Methods
3.1. Study Sample

A quantitative survey approach was employed to collect data for this study in the
Emirate of Abu Dhabi, United Arab Emirates. The population of mathematics teachers
consisted of the total number of the full-time Mathematics teachers teaching mathematics
at the grade 8 level in Abu Dhabi in the academic year 2020-2021. A total sample of
522 mathematics teachers (244 male and 278 female) voluntarily participated in this study
out of 3297 (female 2391 and 906 male) mathematics teachers from about 449 schools in
Abu Dhabi [14,41]. These numbers were estimated from the Ministry of Education data
of mathematics teachers in Abu Dhabi and Government of Abu Dhabi data insights. This
makes the sample proportion of about 15.83 % of the population of mathematics teachers
(although we have no information about how many mathematics teachers might have
received the online questionnaire, as it was distributed through the private emails and social
media groups of mathematics teachers). The demographic information of the sampled
teachers is presented in Table 1.

The demographic information shows that male respondents represented 46.7%, while
females represented 53.3%. Teacher qualifications shows that respondents with a Bachelor’s
degree represented 57.1%, those with a Master’s degree represented 39.8%, and those with
a Ph.D. degree represented 3.1%. Meanwhile, teacher experience shows that respondents
with less than 5 years’ experience represented 7.7%, respondents with between 6 to 10 years’
experience accounted for 7.7%, respondents with between 11 to 15 years’ experience
represented 43.3%, and those with 16 years’ experience and above represented 41.4%.
The school type shows that public school respondents represented 22.3%, while private
school respondents represented 18.7%. The region reveals that respondents in Abu Dhabi
represented 37.9%, respondents in Alain represented 52.7%, and respondents in Al Dhafrah
represented 9.4%.
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Table 1. Distribution of teachers by demographic information, gender, teacher qualifications, teacher
experience, school type, and region.

Demographic Information Frequency Percent
Male 244 46.7%
Gender Female 278 53.3%
Total 522 100%
Bachelor’s degree 298 57.1%
Teacher’s Master’s degree 208 39.8%
qualification Ph.D. degree 16 3.1%
Total 522 100%
Less than 5 years 40 7.7%
Between 6 to 10 years 40 7.7%
Teacher’s experience ~ Between 11 to 15 years 226 43.3%
16 years and above 216 41.4%
Total 522 100%
Public 284 54.4%
School Type Private 238 45.6%
Abu Dhabi 198 37.9%
The region Alain 275 52.7%
& Al Dhafrah 49 9.4%
Total 522 100%

3.2. Study Instrument

A questionnaire was developed by the authors after a thorough review of the existing
literature on teachers’ perceptions of math education in the context of TIMSS. A pilot study
with an exploratory sample of sixteen teachers (none of whom participated in the main
study) was carried out in order to establish the psychometric properties of the survey. To
ensure the survey’s validity, six faculty members specializing in mathematics education
and familiar with the conceptual framework of TIMSS were asked to check the instrument’s
relevance to the study. Further modifications were performed, such as item rewording,
deleting, and reframing. Using Cronbach’s Alpha, the survey’s reliability was found to
be 0.93, indicating high reliability and a high internal consistency level. The final draft
consisted of demographic information about the respondents” gender, years of teaching
experience, level of education (Bachelor’s degree, Master’s degree, or PhD), and whether
the teacher was teaching math in an Abu Dhabi Emirate school. Teachers’ perceptions were
measured using a four-dimensional scale (Dimension 1: Mathematics Teachers Practices
and TIMSS, eight items; Dimension 2: Mathematics and Instruction, eight items; Dimension
3: Readiness of Students for TIMSS, eight items; and Dimension 4: School and Classroom
Environment, six items). The questionnaire was based on a 5 point-Likert scale from
Strongly Disagree (coded as 1), Disagree (coded as 2), Neutral (coded as 3), Agree (coded
as 4), and Strongly Agree (coded as 5) [42].

3.3. Study Procedure

A researcher (the first author) applied for ethical approval from the Research Ethics
Committee of the United Arab Emirates University to conduct the study. Following receipt
of the ethical approval to conduct the study, the questionnaire was converted into an online
survey using Google Forms. The Abu Dhabi mathematics teachers’ network was used to
circulate the questionnaire as there was no possibility of visiting the schools because of
restrictions related to the COVID-19 pandemic. The online questionnaire included a brief
introduction of the study, its purpose, and informed consent notifying the participants of
their rights regarding voluntary participation in the study. The potential respondents were
provided with a reminder after a week requesting they respond to the survey. Within a
two-week period, a total of 522 teachers responded to the online questionnaire.
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3.4. Data Analysis

To answer the research question, data collected via the online survey were analyzed
using descriptive statistics, one-sample t-test, independent sample test, and one-way
ANOVA. The differences in teachers’ perceptions among different groups were analyzed
across gender, teaching experience, and educational background.

4. Results

The means of four domains were calculated to interpret the overall perceptions of
mathematics teachers concerning their practices, instruction, classroom environment, and
student readiness on TIMSS in Abu Dhabi Emirate schools (Table 2).

Table 2. The means and standard deviations of mathematics teachers’ perceptions of their practices,
instruction, classroom environment, and student readiness on TIMSS in Abu Dhabi Emirate schools.

NO. Domain Frequency Mean  Standard Deviation
Dimension 1: Mathematics Teachers’

! Perceptions of TIMSS 522 317 042
Dimension 2: Mathematics Teachers’ Practices

2 of TIMSS 522 2.86 0.58

3 Dimension 3: Readiness of Students for TIMSS 522 2.72 043

4 D1mgnsmn 4: School and Classroom 500 296 0.59
Environment

The teachers; perceptions of TIMSS have the highest mean of 3.17 and the lowest
standard deviation of 0.42, meaning that respondents’ perception about TIMSS were the
strongest and had the least variability. In contrast, teachers’ perceptions about “Readiness of
Students for TIMSS” have the lowest mean of 2.72, with an SD of 0.43. Teachers’ perceptions
about “School and Classroom Environment” have the highest standard deviation of 0.59,
which means that responses had high variability or dispersion from the mean. We can
say that teachers’ perceptions of TIMSS were the most consistent or uniform based on this
item’s highest mean value and lowest standard deviation.

To examine whether mathematics teachers in Abu Dhabi Emirate schools have positive
or negative perceptions of TIMSS, a one-sample f-test was conducted for each dimension
and related items, as illustrated in Tables 3-6. Figures 2-5 show the distribution of average
item scores for each dimension.

A

The mathematics curriculum for grade 8 in the UAE covers all topics in TIMSS.

i

The UAE mathematics curriculum lacks questions that contain critical thinking.

Mathematics curriculum aligns assessments in grade eight 8 for consistency in the W 326
s

UAE schools with TIMSS.

3.23
The mathematics curriculum for grade 8 in the UAE schools considers the

application of different teaching methods to support TIMSS.

TIMSS

Yz

There are challenges to accommodate the UAE mathematics curriculum with
TIMSS.

Items for Dimension 2: Mathematics and Instruction

i

The mathematics curriculum for grade 8 in the UAE schools follows teaching
methods aligned with TIMSS.

i

0.5 1 1.5 2 2.5 3 35 4

The mathematics curriculum for grade 8 in the UAE schools aligns with TIMSS.

o

Figure 2. Average scores of the components of Dimension 2: Mathematics and Instruction.
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Table 3. One-Sample t-test showing mathematics teachers’ perceptions of TIMSS in Abu Dhabi
Emirates schools (N = 522) (Test value = 3).

Significant
Standard Mean Sig. Positive (SP)
SN.  Items Mean Deviation  Difference t df (2-Tailed) or Negative
Perceptions
The mathematics curriculum for grade 8 in
! the UAE schools aligns with TIMSS. 3.72 0-79 0720 2089 521 0.000 Sp
The mathematics curriculum for grade 8 in
2 the UAE schools follows teaching methods ~ 3.13 1.01 0.128 2.90 521 0.004 SP
aligned with TIMSS.
There are challenges to accommodate the
3 UAE mathematics curriculum with TIMSS. 165 0.75 —1.352 —41.05 521 0-000 SN
The mathematics curriculum for grade 8 in
4 the UAE schools covers the standards for 3.69 0.83 0.693 19.08 521 0.000 SP
the TIMSS
The mathematics curriculum for grade 8 in
5 the UAE schoo'ls considers the application of 323 116 0226 444 501 0.000 sp
different teaching methods to support
TIMSS.
The mathematics curriculum aligns
6 assessments in grade eight 8 for consistency  3.26 1.15 0.257 5.09 521 0.000 SP
in the UAE schools with TIMSS.
7 The UAE mathematics curriculum lacks 295 120 ~0.050 —094 51 0344 NC
questions that contain critical thinking.
The mathematics curriculum for grade 8 in
8 the UAE covers all topics in TIMSS. 3.70 1.02 0.701 15.71 521 0.000 SP
Overall Perceptions of TIMSS 3.165 0.42 0.1654 9.05 521 0.000 SP
Note: Significant Positive [SP], Significant Negative [SN], Neutral [N], Level of Significance 0.05.
Table 4. One-Sample -test showing mathematics practices related to TIMSS in Abu Dhabi Emirates
schools (N = 522) (Test value = 3).
Significant
Standard Mean Sig. Positive or
SN.  Items Mean Deviation  Difference df (2-Tailed) Negative
Perceptions
1 I have sufficient experience with TIMSS. 3.52 1.19 0.525 10.07 521 0.000 spP
I assign sample questions that align with B B
2 TIMSS to my students. 2.99 1.07 0.008 0.16 521 0.870 N
3 I set the class tests as per the format of 175 1.07 1045 2649 501 0.000 SN
TIMSS.
4 I encourage my grade 8 students to practice 3.05 1.05 0.052 113 501 0.259 N
TIMSS questions.
5 I am interested in TIMSS for the benefit of 3.70 079 0.705 2028 501 0.000 Sp
my students.
I focus on mathematical skills that align
6 with the skills in TIMSS. 2.31 1.50 —0.693 —10.58 521 0.000 SN
Mathematics tests in schools are compatible
7 with TIMSS. 291 1.29 —0.090 -1.59 521 0.112 N
I follow TIMSS together with standards
8 followed by the school to teach mathematics  2.61 1.19 —0.395 —7.58 521 0.000 SN
to grade 8 students.
Mathematics Teachers Practices of TIMSS 2.86 0.58 —0.143 —5.69 521 0.000 SN

Note: Significant Positive [SP], Significant Negative [SN], Neutral [N], Level of Significance 0.05.
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Table 5. One-Sample t-test showing mathematics teachers’ perceptions of TIMSS in Abu Dhabi

Emirates schools (N = 522) based on Dimension 3 items (Test value = 3).

Significant
Standard Mean Sig. Positive or
SN.  Items Mean Deviation Difference t df (Z-gl"ailed) Negative
Perceptions
Grade 8 students in the UAE
1 schools practice problem solving ~ 2.11 1.38 —0.887 —14.743 521 0.000 SN
to improve results in TIMSS
Grade 8 students in the UAE
2 schools practice reasoning skills 3.52 0.89 0.515 13.202 521 0.000 SP
to perform well in TIMSS.
Grade 8 students in the UAE
3 schools are often found unaware  3.42 0.88 0.418 10.904 521 0.000 SP
of the questions in TIMSS.
Grade 8 students in the UAE
4 schools persevere in learning 3.04 1.03 0.042 0.936 521 0350 NC
mathematics for good results in
TIMSS.
Parents are interested in helping
5 their children to perform well in 2.23 1.19 —0.774 —14.904 521 0.000 SN
TIMSS.
Parents are aware of the
6 importance of urging students to ~ 2.05 1.20 —0.946 —18.039 521 0.000 SN
get good.
Grade 8 students are motivated to
7 achieve good results in TIMSS. 3.89 0.824 0.893 24.744 521 0.000 SP
Grade 8 students are usually
8 evaluated through pretests to 1.47 0.94 —1.533 —37.348 521 0.000 SN
prepare them for TIMSS.
Mathematics Teachers’
Perceptions of Student Readiness ~ 2.7160  0.43 —0.284 —14.924 521 0.000 SN
for TIMSS.
Note: Significant Positive [SP], Significant Negative [SN], Neutral [N], Level of Significance 0.05.
Table 6. One-Sample f-test showing mathematics teachers” perceptions of school and classroom
environment for TIMSS in Abu Dhabi Emirates schools (N = 522) (Test value = 3).
Significant
Standard Mean Sig. Positive or
NO Items Mean Deviation Difference t df (Zﬁ"ailed) Negative
Perceptions
Schools create a suitable
1 environment to help students 2.20 1.40 —0.799 —13.020 521 0.000 SN
with TIMSS.
Teachers have the required skills
2 to maintain a classroom 399 077 0.987 29.074 51 0.000 sp
environment to help their
students succeed in TIMSS.
Teachers use interactive sessions
3 to increase student participation 3.39 1.15 0.393 7.805 521 0.000 SP
in the class.
Teachers manage their classes to
4 encourage students to perform 3.77 0.71 0.772 24.785 521 0.000 SP
better in TIMSS.
The classroom environment
5 encourages students to be ready 1.71 1.14 —1.293 —25.819 521 0.000 SN
for TIMSS.
The school environment promotes
6 ealthy competitions tomotivate ) 4 5 0280 4785 521 0000 SN
students to achieve good results
in TIMSS.
Dimension 4: School and 2963 059 ~0.0367 ~1.422 521 0.156 SN

Classroom Environment.

Note: Significant Positive [SP], Significant Negative [SN], neutral [N], Level of Significance 0.05.
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Items for Dimension 1: Mathematics Teachers Practices and TIMSS £

TIMSS together with standards followed by the school to teach mathematics to 261
grade 8 students. 2.

T S

0 4

Figure 3. Average scores of the components of Dimension 2: Mathematics Teachers Practices of

TIMSS.

Items for Dimension 3: Readiness of Students for TIMSS

o
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Grade 8 students are usually evaluated through pretests to
prepare them for TIMSS.
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TIMSS.
Parents are aware of the importance of urging students to W 205
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Parents are interested in helping their children to perform \\\\\\\\\\\\\\\\\\N 223
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mathematics for good results in TIMSS.
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solving to improve results in TIMSS
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Figure 4. Average scores of the components in Dimension 3: Readiness of Students for TIMSS.
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[tems of Dimension 4: School and Classroom Environment

The school environment promotes healthy competitions to W 272

motivate students to achieve good results in TIMSS.

The classroom environment encourages students to be ready for

Teachers manage their classes to encourage students to perform /////////////////////////////A 377
Teachers use interactive sessions to increase student participation /////////////////////////A}E 339
Teachers have the required skills to maintain a classroom /////////////M 399

environment to help their students succeed in TIMSS.

Schools create a suitable environment to help students with //////////////Aj 22

\
\
\

1.71

TIMSS.

better in TIMSS.

in the class.

TIMSS.

o
N
N
(o)}

Figure 5. Average scores of the components of Dimension 4: School and Classroom Environment for
TIMSS.

4.1. Mathematics Teachers’ Perceptions of TIMSS

A One-Sample t-test was conducted to examine teachers’ perceptions of TIMSS
(Table 3).

The one-sample t-test above (Table 3) shows that the mathematics curriculum for grade
8 in the UAE schools aligns with TIMSS (Mean = 3.72, SD = 0.788, p < 0.05). This means that
teachers believed that the mathematics curriculum for grade 8 in the UAE positively aligns
with the TIMSS. Similarly, they had a significantly positive perception towards whether
the mathematics curriculum for grade 8 in the UAE school covers the standards for TIMSS
(Mean = 3.69, SD = 0.830, and p < 0.05). This means that the mathematics curriculum
for grade 8 introduces, explains, and implements the TIMSS standards. Additionally,
the mathematics curriculum for grade 8 in the UAE schools positively considers the ap-
plication of different teaching methods to support TIMSS (Mean = 3.23, SD = 1.162 and
p < 0.05). However, the participants expressed negative perceptions on the challenges faced
in accommodating the UAE mathematics curriculum in the TIMSS context (Mean = 1.65,
SD = 0.753, and p < 0.05). Their perceptions were neutral toward the UAE mathematics
curriculum, which is lacking in questions that require critical thinking (p > 0.05). Overall,
teachers had positive perceptions towards TIMSS (Mean = 3.17, SD = 0.42 and p < 0.05)
(Table 3, Figure 2).

4.2. Mathematics Teachers’” Self-Reported Practices Related to TIMSS

A One-Sample t-test was conducted to examine teachers’ self-reported practices related
to TIMSS (Table 4).

The one-sample ¢-test results above (Table 4) show that teachers have positive per-
ceptions towards having sufficient experience with TIMSS (Mean = 3.52, SD = 1.190,
p < 0.05). This means that teachers believe they have sufficient experience with TIMSS.
Similarly, they had significantly positive perceptions of the benefits of TIMSS for students
(Mean = 3.70, SD = 0.794, and p < 0.05). However, they expressed negative perceptions
on the items related to the class tests using the format of TIMSS (Mean = 1.75, SD = 1.074, and
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p < 0.05), the focus on mathematical skills that align with the skills in TIMSS
(Mean =2.31, SD = 1.50, and p < 0.05), and following TIMSS together with the standards fol-
lowed by the school to teach mathematics to grade 8 students (Mean =2.61, SD =1.189, and
p < 0.05). Their perceptions were neutral toward assigning sample questions that align with
TIMSS to their students, encouraging grade 8 students to practice TIMSS questions, and
compatibility between mathematics tests in schools and TIMSS (p > 0.05). Overall, teachers
had a negative perception toward Dimension 1: Mathematics Teachers’ Practices for TIMSS
(Mean = 2.86, SD = 0.58 and p < 0.05) (Table 4, Figure 3).

4.3. Mathematics Teachers” Perceptions of Student Readiness for TIMSS

A One-Sample t-test was conducted in order to examine teachers’ perceptions on
Dimension 3: Readiness of Students for TIMSS. These items had five-point Likert-scale
responses from strongly disagree (coded 1) to strongly agree (coded 5), and the neutral
value of 3 was used as a test value.

Figure 3 shows the distribution of average item scores for the readiness of students
for TIMSS from the teachers’ viewpoint. The one-sample -test above (Table 5) shows that
teachers’ perception of student readiness for TIMSS is significantly negative due to the
output realized (mean = 2.11, SD = 1.38, p > 0.05); the value of this test item was less than
3.0. However, certain items highlighted by Table 3 above, such as students’ motivation
to attain better results (mean = 3.89, SD = 0.82, p > 0.05) and practicing reasoning skills
to achieve better results (mean = 3.52, SD = 0.82, p > 0.05) had test values higher than
3.0. Among the negative items indicating poor readiness student readiness concern grade
8 students in UAE schools practicing problem solving to improve results in the TIMSS
(mean = 2.11, SD = 1.38, p > 0.05) and parents’ interest in helping their children to perform
well in TIMSS (mean = 2.23, SD = 1.19, p > 0.05); additionally, Table 3 shows statistically
significant negative perceptions regarding parents’ awareness of the importance of urging
students towards high achievement (mean = 2.05, SD = 1.20, p > 0.05) and awareness
that grade 8 students are usually evaluated through pretests to prepare them for TIMSS
(mean =1.47, SD = 0.938, p > 0.05). This clearly shows negative perceptions regarding the
readiness of students for TIMSS. Nonetheless, grade 8 students in UAE schools who practice
reasoning skills positively perform well in TIMSS (mean = 3.52, SD = 0.89, p < 0.05), and
grade 8 students in UAE schools were found to often be unaware of the TIMSS questions
(mean =3.42 SD = 0.88, p < 0.05) (Table 5, Figure 4).

4.4. Mathematics Teachers’ Perceptions of the School and Classroom Environment for TIMSS

A One-Sample t-test was conducted in order to examine teachers’ perceptions on items
related to Dimension 4: School and Classroom Environment. These items had five-point
Likert-scale responses from strongly disagree (coded 1) to strongly agree (coded 5), and the
neutral value of 3 was used as a test value.

Figure 5 shows the distribution of average item scores for school and classroom
environment for TIMSS from the teachers’ perspective. The one-sample ¢-test above (Table 6)
shows that the teachers had negative perceptions on Dimension 4: School and Classroom
Environment. School and classroom environment was statistically significantly negative
because it attained an overall mean less than 3.0. The test expressed negative perceptions
as to whether the classroom environment encourages students to be ready for TIMSS
(Mean =1.71, SD = 1.14, and p < 0.05), emphasis on schools creating a suitable environment
to help students with TIMSS (Mean = 2.20, SD = 1.40, and p < 0.05), and whether the school
environment promotes healthy competition to motivate students achieve good results in
TIMSS (Mean = 2.72, SD = 1.34, and p < 0.05). Nevertheless, the test shows that the teachers
have the required skills to maintain a classroom environment to help their students succeed
in TIMSS (Mean = 3.99, SD = 0.77, p < 0.05). Equally, teachers use interactive sessions to
increase students’ participation in their class (Mean = 3.39, SD = 1.15, and p < 0.05), and
teachers positively manage their classes to encourage students to perform better in TIMSS
(Mean = 3.77, SD = 0.71 and p < 0.05) (Table 6, Figure 5).
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4.5. Differences between Males and Females with Respect to Mathematics Teachers” Perceptions of
TIMSS

To examine whether there is any difference between male and female teachers’ percep-
tions of TIMSS in Abu Dhabi Emirate schools, an independent samples -test was utilized.
The mean (M) and standard deviation (SD) of each group are illustrated in Table 7.

Table 7. Mathematics teachers’ perceptions of TIMSS in Abu Dhabi Emirate schools based on gender
(assuming variance is equal).

. . Mean Std. Sig.
Dimension Gender N Mean Difference Deviation (2-Tailed)
, . Male 244 2.98 0.31 0.000
Math teachers’ overall perception Female 278 587 0.11 0.28
. , . Male 244 3.20 0.45 0.109
Mathematics Teachers’” Perceptions of TIMSS Female 278 314 0.06 0.39
. ., Male 244 2.88 0.64 0.465
Mathematics Teachers Practices” of TIMSS Female 278 284 0.04 052
Mathematics Teachers’ Perceptions of Student Male 244 2.75 0.06 0.45 0.134
Readiness for TIMSS Female 278 2.69 ) 0.42
Mathematics Teachers’ Perceptions of School and ~ Male 244 3.14 033 0.56 0.000
Classroom Environment for TIMSS Female 278 2.81 ’ 0.58

An independent samples t-test for mathematics teachers” perceptions of TIMSS in
Abu Dhabi Emirate schools based on gender showed that there was a statistically signifi-
cant difference between male and female teachers in overall perception of TIMSS (Male:
Mean = 2.98, SD = 0.31; Female: Mean = 2.87, SD = 0.28, and p-value = 0.000 < 0.01). In
addition, an independent samples {-test showed no was statistically significant differences
between male and female teachers in Dimension 1: Mathematics Teachers” Practices with
TIMSS (Male: Mean = 2.88, SD = 0.64; Female: Mean = 2.84, SD = 0.52, and p-value = 0.47
> 0.01). Male and female teachers have different perceptions concerning “Mathematics
Teachers’ Practices and TIMSS”. Similarly, an independent f-test indicated that there was
no statistically significantly difference between male and female teachers in Dimension
2: Mathematics and Instruction (Male: Mean = 3.20, SD = 0.45; Female: Mean = 3.14,
SD = 0.39, and p-value = 0.109 > 0.01), meaning that male and female have similar opinions
towards Dimension 2: Mathematics and Instruction. The independent ¢-test indicated
that there was no statistically significantly difference between male and female teachers in
Dimension 3: Readiness of Students for the TIMSS (Male: Mean = 2.75, SD = 0.44; Female:
Mean = 2.69, SD = 0.42, and p-value = 0.134 > 0.01), meaning that male and female teachers
have a similar opinion towards Dimension 3: Readiness of Students for TIMSS. In the same
vein, an independent ¢-test indicated that there was a statistically significantly difference
between male and female teachers in Dimension 4: School and Classroom Environment
(Male: Mean = 3.14, SD = 0.56; Female: Mean = 2.81, SD = 0.58, and p-value = 0.000 <
0.01), meaning that male and female teachers have different opinions towards Dimension 4:
School and Classroom Environment.

4.6. Differences between Public and Private Schools with Respect to Mathematics Teachers’
Perceptions of TIMSS

To examine whether there is any difference between public and private school teachers’
perceptions of the TIMSS in Abu Dhabi Emirate schools, an independent samples ¢-test
was utilized. The mean (M) and standard deviation (SD) of each group are illustrated in
(Table 8).
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Table 8. Mathematics teachers’ perceptions of TIMSS in Abu Dhabi Emirate schools based on School
Type (assuming variance is equal).

Dimension School N Mean Std. Sig. Mean
Type Deviation (2-Tailed) Difference
, . Public 284 2.95 0.30 0.018 0.06
Math teachers’s overall perception Private 238 589 0.30
. , . Public 284 3.15 0.45 0.512 —0.02
Mathematics Teaches’ Perceptions of TIMSS Private 238 318 037
. . Public 284 2.87 0.59 0.524 0.03
Mathematics Teachers Practices of TIMSS Private 238 284 0.56
Mathematics Teachers’ Perceptiosn of Student Public 284 2.66 0.49 0.000 —0.13
Readiness for TIMSS Private 238 2.79 0.34
Mathematics Teachers’ Perceptiosn of School and ~ Public 284 3.18 0.58 0.000 0.48
Classroom Environment for TIMSS Private 238 2.70 0.49

An independent samples t-test for mathematics teachers’ perceptions of TIMSS in
Abu Dhabi Emirate schools based on school type showed that there was no statistically
significant difference between public and private schools in overall teachers’ perception
of TIMSS (public: Mean = 2.95, SD = 0.30; private: Mean = 2.89, SD = 0.30, and p-value =
0.018 > 0.01). In addition, an independent samples t- test showed no statistically significant
difference between public and private schools in teacher perceptions of Dimension 1:
Mathematics Teachers Practices for the TIMSS (public: Mean = 2.87, SD = 0.59; private:
Mean = 2.84, SD = 0.56, and p-value = 0.524 > 0.01). Similarly, an independent t-test
indicated that there was no statistically significantly difference between public and private
schools in terms of teachers’” perceptions in Dimension 2: Mathematics and Instruction
(public: Mean = 3.15, SD = 0.45; private: Mean = 3.18, SD = 0.37, and p-value = 0.512 > 0.01).
An independent ¢-test indicated a statistically significantly difference between public and
private schools in teachers’ perceptions of Dimension 3: Readiness of Students for TIMSS
(public: Mean = 2.66, SD = 0.49; private: Mean = 2.78, SD = 0.34, and p-value = 0.000 < 0.01).
In the same vein, an independent t-test indicated a statistically significantly difference
between public and private schools in teachers’ perceptions of Dimension 4: School and
Classroom Environment (public: Mean = 3.18, SD = 0.58; private: Mean = 2.70, SD = 0.49,
and p-value = 0.000 < 0.01).

4.7. Differences in Teachers’ Perceptions of TIMSS in Abu Dhabi Emirate Schools Based on Math
Teaching Experience

To examine whether there is any difference in teachers” perceptions of TIMSS in Abu
Dhabi Emirate Schools based on teachers’ level of math teaching experience, a one-way
ANOVA and post hoc comparisons were utilized.

In order to determine whether the differences in the mathematics teachers’ perceptions
of TIMSS in Abu Dhabi Emirates schools were statistically significant with experience (at
significance level x< 0.05), one-way ANOVA was used, as shown in Table 9.

A one-way ANOVA test was conducted to determine whether there were differences
in overall teachers’ perceptions of TIMSS on Dimension 1: Mathematics Teachers percep-
tions of TIMSS, Dimension 2: Mathematics teachers’ practices of TIMSS, Dimension 3:
Mathematics teachers’ perceptions of student readiness for the TIMSS, and Dimension 4:
Mathematics teachers’ perceptions of school and classroom environment for TIMSS based
on teachers’ level of experience (Table 9). Participants were classified into four groups,
namely, less than 5 years (n = 40), between 6 and 10 years (n = 40), between 11 and 15 years
(n =226), and 16 years and above (n = 216). There were no outliers, as assessed by box-
plot, and data were normally distributed for each group, as assessed by Shapiro-Wilk test
(p > 0.05). All variances were homogeneous, as assessed by Levine’s test of homogeneity of
variances (p = 0.053 > 0.01). Data are presented as means, and the standard deviations of
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math teachers’ overall perception scores showed statistically significant differences between
groups with different levels of experience: F (3, 518) = 4.12, p < 0.01. Teachers’ perceptions
of TIMSS increased from the group with 11 to 15 years’ experience (M = 2.88, SD = 0.26) to
the group with 16 years’ experience and above (M = 2.96, SD = 0.30), in that order. Tukey’s
post hoc analysis revealed that the increase from the group with 11 to 15 years’ experience
to the group with 16 years’ experience or more was statistically significant 0.05, but not at
0.01 level (p = 0.016). However, no other group differences were statistically significant
(Table 10).

Table 9. One-Way ANOVA test of mathematics teachers’ perceptions of TIMSS in Abu Dhabi Emirates
schools based on teaching experience.

Sum of Mean .
Squares df Square F Sig.
Between Groups 1.09 3 0.36 4.12 0.007
Math teachers’ overall perceptions ~ Within Groups 45.54 518 0.09
Total 46.63 521
X X Between Groups 4.44 3 1.48 4.54 0.004
Fl}/;;/t[}s\gmatlcs Teachers Practices of ey e "~ ups 168.63 518 0.33
Total 173.07 521
Between Groups 1.47 3 0.49 2.84 0.037
Mathematics Perceptions of TIMSS ~ Within Groups 89.44 518  0.17
Total 90.91 521
. , . Between Groups 1.068 3 0.356 1.89 0.130
N;asthe?atms TZ?Che“f Percepsté"ns Within Groups 97422 518 0188
of Student Readiness for TIM Total 98.490 521
Mathematics Teachers’ Perceptions Between Groups 28.343 3 9.448 31.99 0.000
of School and Classroom Within Groups 152.981 518 0.295
Environment for TIMSS Total 181.324 521

In the same vein, the following data are presented as means and standard devia-
tion. The Dimension 1: Mathematics Teachers” Practices for TIMSS showed statistically
significantly differences between different experience groups: F (3, 518) = 4.54, p < 0.05.
Dimension 1: Mathematics Teachers’ Practices for TIMSS showed a change from the group
with less than 5 years’ experience (M = 3.15, SD = 0.34) to the group with between 11
and 15 years’ experience (M = 2.79, SD = 0.44), and the group with 16 years and above
(M =2.87,SD = 0.66). Tukey’s post hoc analysis revealed that the changes from the former
group to the latter groups were statistically significant (p < 0.01). The data revealed that
Dimension 2: Mathematics teachers’ perceptions of TIMSS showed no statistically signif-
icantly differences between groups with different levels of experience: F (3, 518) = 2.84,
p > 0.01. Similarly, the one-way ANOVA results indicated that Dimension 3: Teachers’ per-
ception about student readiness for TIMSS was not statistically significant among groups
with different levels of teaching experience: F (3, 518) = 1.89, p > 0.01.

However, the Dimension 4: Teachers’ perceptions of School and Classroom Environ-
ment for TIMSS showed statistically significantly differences among groups with different
levels of teaching experience: F (3, 518) = 31.99, p < 0.01 (Table 9). Scores on mathematics
teachers’ perceptions of School and Classroom Environment for TIMSS score changed
from the group with less than 5 years’ experience (M = 3.10, SD = 0.54) to the group with
between 11 and 15 years” experience (M = 2.72, SD = 0.51) and then to the group of 16 years
and above (M = 3.22, SD = 0.60), in that order. Tukey’s post hoc analysis revealed that
the increase from the former group to the latter were statistically significant (p < 0.01).
Furthermore, there was an increase from the group with between 6 and 10 years’ expe-
rience (M = 2.82, SD = 0.51) to the group with 16 years’ experience and above (M = 3.22,
SD = 0.60). The increased scores in the groups with more teaching experience was indicated
by Tukey’s post hoc analysis, which revealed that the increase from the group with between
6 and 10 years’ experience to the group with 16 years’ experience or more was statistically
significant (p < 0.01).
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Table 10. Post hoc multiple comparisons across teaching experience levels.

Tukey HSD 95% Confidence Interval
(I) 2. Teacher’s (J) 2. Teacher’s Mean
Dependent . . . . Lower Upper
. Professional Professional Difference Std. Error Sig.
Variable . . Bound Bound
Experience Experience I-)
Between 6 to 10 years 0.10 0.07 0.441 —-0.0717 0.2701
Less than 5 years Between 11 to 15 years 0.13 0.0 0.052 —0.0008 0.2614
16 years and above 0.05 0.05 0.803 —0.0854 0.1777
Less than 5 years -0.10 0.07 0.441 —0.2701 0.0717
Math Teachers”  Between 6 to 10 years Between 11 to 15 years 0.03 0.05 0.928 —0.0999 0.1622
Overall 16 years and above —0.05 0.05 0.726 —0.1846 0.0785
Perceptions Less than 5 years ~0.13 0.05 0.052 —0.2614 0.0008
Between 11 to 15 years Between 6 to 10 years —0.03 0.05 0.928 —0.1622 0.0999
16 years and above —0.08 * 0.02 0.016 —0.1569 —0.0115
Less than 5 years —0.05 0.05 0.803 —0.1777 0.0854
16 years and above Between 6 to 10 years 0.05 0.05 0.726 —0.0785 0.1846
Between 11 to 15 years 0.08 * 0.02 0.016 0.0115 0.1569
Between 6 to 10 years 0.27 0.12 0.145 —0.0570 0.6007
Less than 5 years Between 11 to 15 years 0.36 ** 0.09 0.002 0.1063 0.6108
16 years and above 0.28* 0.09 0.021 0.0311 0.5374
Math . Less than 5 years -0.27 0.13 0.145 —0.6007 0.0570
;t ehma“,cs Between 6 to 10 years  Between 11 to 15 years 0.09 0.10 0.813 —0.1656 0.3389
cachers 16 years and above 0.01 0.10 0.999 —0.2407 0.2655
Practices of
TIMSS Less than 5 years —0.32 ** 0.10 0.002 —0.6108 —0.1063
Between 11 to 15 years Between 6 to 10 years —0.09 0.10 0.813 —0.3389 0.1656
16 years and above -0.07 0.05 0.520 —0.2142 0.0657
Less than 5 years —0.28* 0.10 0.021 —0.5374 —0.0311
16 years and above Between 6 to 10 years —0.01 0.10 0.999 —0.2655 0.2407
Between 11 to 15 years 0.07 0.05 0.520 —0.0657 0.2142
Between 6 to 10 years 0.27 0.12 00.117 —0.0424 0.5840
Less than 5 years Between 11 to 15 years 0.38 ** 0.09 00.000 0.1378 0.6183
. 16 years and above —-0.12 0.09 0.607 —0.3564 0.1258
Mathematics
Teachers’ Less than 5 years —0.27 0.12 0.117 —0.5840 0.0424
Perceptiosn of Between 6 to 10 years Between 11 to 15 years 0.11 0.09 0.659 —0.1331 0.3475
School and 16 years and above —0.39 ** 0.09 0.000 —0.6272 —0.1450
ECI‘?SSfO"m Less than 5 years —0.38 % 0.09 0.000 —06183 01378
ff‘VerOIfl‘v[“;esnt Between 11 to 15 years ~ Between 6 to 10 years —0.11 0.09 0.659 —0.3475 0.1331
or 16 years and above —0.49 * 0.05 0.000 —0.6266 —0.3600
Less than 5 years 0.12 0.09 0.607 —0.1258 0.3564
16 years and above Between 6 to 10 years 0.39 ** 0.09 0.000 0.1450 0.6272
Between 11 to 15 years 0.49 ** 0.05 0.000 0.3600 0.6266

* Significant at 0.05 Level, ** Signifcant at 0.01 Level.

4.8. Differences in Teachers’ Perceptions of TIMSS in Abu Dhabi Emirates Schools Based on Math
Teachers” Qualifications

To examine whether there are any difference in teachers’ perceptions of TIMSS in Abu
Dhabi Emirates schools based on math teachers’ qualifications, a one-way ANOVA test and
post hoc comparisons were utilized. The mean (M) and standard deviation (SD) of each
group are illustrated in Table 11, while the post hoc comparisons are shown in Table 12.
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Table 11. One-Way ANOVA test of mathematics teachers’ perceptions of TIMSS on Abu Dhabi
Emirates schools based on teachers” qualifications.

Sum of Mean .
Squares df Square F Sig:
Between Groups 0.390 2 0.195 2.191 0.113
Math Teachers’ Overall Perception ~ Within Groups 46.240 519 0.089
Total 46.630 521
. , . Between Groups 0.855 2 0.428 2.465 0.086
I\/Eatherg;tlcs Teachers’ Perceptions  yyzup o Groups 90.055 519 0.174
of TIM Total 90911 521
. , . Between Groups 0.655 2 0.327 0.986 0.374
%ﬁ}s‘gmancs Teachers’ Practices of  yyithin Groups 172413 519 0332
Total 173.068 521
. , . Between Groups 1.335 2 0.668 3.566 0.029
I\gasthe;““C;Teffhers g CrOepions  Within Groups 97155 519  0.187
of Student Readiness for Total 98.490 521
Mathematics Teachers’ Perceptions ~ Between Groups 8.368 2 4.184 12.556  0.000
of School and Classroom Within Groups 172.956 519 0.333
Environment for TIMSS Total 181.324 521

Table 12. Post hoc multiple comparisons of teachers” qualifications.

(D) 3. Teacher’s (J) 3. Teacher’s

Mean

Dependent Variable Academic Academic . Sig.
Qualification Qualification Difference (I-])
Bachelor’s Master’s degree 0.01 0.989
degree Ph.D. degree —0.29* 0.025
Mathematics Teachers’ ,
Perceptions of Student  Master’s degree B;Chelc?r s degree —0.01 . 0.989
Readiness for TIMSS Ph.D. degree —0.30 0.023
Bachelor’s degree 0.30 % 0.025
Ph.D. degree Master’s degree 0.30 * 0.023
Bachelor’s Master’s degree —0.30 ** 0.000
Mathematics Teachers’ degree Ph.D. degree —0.16 0.544
Perceptions of School Master’s degree Bachelor’s degree 0.30 ** 0.000
and Classroom & Ph.D. degree 0.10 0.763
Environment for TIMSS Ph.D. deoree Bachelor’s degree 0.16 0.544
- des Master’s degree —0.10 0.763

* Significant at 0.05 Level, ** Signifcant at 0.01 Level.

A one-way ANOVA test was conducted to determine whether there are differences
in overall teachers’ perception of TIMSS on Dimension 1: Mathematics Teachers Practices
for the TIMSS, Dimension 2: Mathematics and Instruction, Dimension 3: Readiness of
Students for the TIMSS, and Dimension 4: School and Classroom Environment on the
basis of math teachers” qualifications (Table 11). The participants were classified into three
groups: Bachelor’s degree (n = 298), Master’s degree (n = 208), and PhD (n = 16). There
were no outliers, as assessed by boxplot; data were normally distributed for each group, as
assessed by the Shapiro-Wilk test (p > 0.05). Variances were homogeneous, as assessed by
Levine’s test of homogeneity of variances (p = 0.053). For math teachers’ overall perception
scores, the one-way ANOVA results indicated no statistically significant differences among
groups with different levels of qualifications: F (2, 519) = 2.191, p > 0.05.

For Dimension 1: Mathematics Teachers’ Practices for TIMSS scores, the one-way
ANOVA results indicated no statistically significant differences among teachers with dif-
ferent qualifications: F (2, 519) = 0.986, p > 0.05. In the same vein, the one-way ANOVA
results indicated that scores on Mathematics Teachers’ Perceptions of TIMSS were not statis-
tically significantly different across the groups with different educational qualifications at
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0.05 level of significance. However, the Dimension 3: Mathematics Teachers’ Perceptions of
Student Readiness for TIMSS showed statistically significant differences by teachers’ qualifi-
cations: F (2, 519) = 3.566, p < 0.05. Mathematics Teachers’ Perceptions of Student Readiness
for the TIMSS showed an increase from teachers with a Bachelor’s degree (M = 2.71,
SD = 0.40) to those with a PhD (M = 3.00, SD = 0.34), also Master’s degree (M = 2.70,
SD = 0.49) to a PhD (M = 3.00, SD = 0.34). Tukey’s post hoc analysis revealed that the
increase from the Bachelor’s degree group to the PhD group was statistically significant
(p = 0.025 < 0.05); and the increase from the Master’s degree group to the PhD group
was statistically significant (p = 0.023 < 0.05). However, no other group differences were
statistically significant.

The one-way ANOVA results indicated that scores on Dimension 4: Mathematics
Teachers’ Perceptions of School and Classroom Environment for TIMSS were statistically
significant among the groups with different qualifications: F (2, 519) = 12.556, p < 0.01.
Scores on Mathematics Teachers’ Perceptions on School and Classroom Environment for
TIMSS increased from the Bachelor’s degree group (M = 2.85, SD = 0.58) to the Master’s
degree group (M = 3.28, SD = 0.57). Tukey’s post hoc analysis revealed that the increase
from the Bachelor’s degree group to the Master’s degree group was statistically significant
(p < 0.01), and none of the other pairs were statistically significant different at 0.01 levelo of
significance.

5. Discussion

A one-Sample t-test was conducted to examine the perceptions of teachers on items
related to mathematics teachers’ practices for TIMSS. The results of the One-Sample ¢-test
indicated that teachers had negative views towards practices for TIMSS (Mean = 2.86,
SD = 0.58 and p < 0.05), indicating that their perception of classroom practices were not
aligned with TIMSS. A One-Sample t-test was conducted to examine teachers’ perceptions
of items related to mathematics teachers’ perceptions of TIMSS. The results of the One-
Sample t-test indicated that teachers had a positive perception toward TIMSS (Mean = 3.17,
SD =0.41 and p < 0.05). In addition, a One-Sample t-test was conducted to examine the
teachers’ perceptions of student readiness for TIMSS. The One-Sample t-test clearly shows a
negative assessment of the readiness of the students for TIMSS (Mean = 2.71, SD = 0.43 and
p < 0.05). Similarly, a One-Sample f-test was conducted to examine the mathematics
teachers’ perceptions of the school and classroom environment for TIMSS. The results of
the One-Sample t-test indicated that teachers had negative perceptions as to whether the
classroom environment encourages students to be ready for TIMSS (Mean =1.71, SD = 1.14,
and p < 0.05).

Quite a few research studies have been conducted concerning mathematics teaching
practices and TIMSS. This study concludes that creating a suitable environment for stu-
dents, conducting interactive academic sessions, encouraging classroom environments,
and promoting healthy and competitive school settings all play a significant role in student
performance in mathematics, and lead to remarkable results in TIMSS. According to Giiven
and Akgay [43], teachers should have sufficient experience and knowledge to deliver
lessons to students efficiently. Alharbi et al. [38] highlight teacher quality as among the
critical determinants of the student learning process. A similar study by Berger et al. [44]
concluded that this attribute plays an essential role in mathematics performance. Several
studies have been performed in relation to mathematics and instruction. In these stud-
ies, the efforts of Clavel, Mendez, and Crespo [45] are comprehensive and lucid. These
studies have led their study to conclude that activities such as a suitable environment for
students, active involvement of skilled teaching staff, collaborative academic sessions, a
motivational attitude of teachers, and ideal distribution of resources and time were helpful
in improving students’ performance in mathematics in TIMMS in 2015. Incikabi et al. [46]
clearly show that teachers need to use simplified instruction when teaching mathematics.
Mathematics teaching and learning can be simplified by achieving higher student engage-
ment using flipped classes [47]. This is most applicable when introducing new topics
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that students might not be conversant in. Another study carried out by Cuenca-Carlino
et al. [48] concluded that mathematics and instructions were pivotal in determining mathe-
matics performance in TIMSS. The results of the present study suggest the same, especially
considering that mathematics and instruction are at the center of mathematics teaching in
alignment with TIMSS.

Davis et al. [39] performed different studies on students’ readiness for TIMSS in order
to understand the environmental impact on learning. The results led their research to
confirm that an exceptional school environment, proficient instructors, communicative
class sittings, better classroom management, overall classroom ambiance f, and competing
milieu in schools all considerably affected mathematics performance in 2015. Furthermore,
Ersan and Rodriguez [49] revealed that most students employed different tactics to study
for mathematics examinations. Teachers may see this preparation as inadequate, and as a
result can guide students on what to do and what to avoid [49]. Another similar study by
Provasnik et al. [50] showed that students’ readiness for TIMSS is an integral part of their
performance. The findings of this study support this view, and helping to recognize that
the readiness of students for TIMSS is among the primary determinants of performance in
TIMSS. The school and classroom environment have been explored extensively by Eriksson
et al. [51] in their studies. Their results explain that well-prepared teaching staff and their
cordial efforts to customize the school environment and classroom setup played a pivotal
part in determining how 2015 TIMMS students performed in mathematics. An ingenious
study by Kartianom and Retnawati [52] showed that schools are ideal places for students to
learn, as they contain all of the necessary amenities. The teachers are well trained to handle
even those students who have challenges in understanding certain concepts [53].

Despite the independent ¢-test showing no statistically significant differences between
male and female teachers in their opinions on teacher perceptions and practices regarding
TIMSS, mathematics instruction, and readiness of students for TIMSS, Dimension 4 revealed
a critical issue in teacher perceptions towards the school and classroom environment.
Kartal [31] highlighted that despite the initiatives taken globally to ensure equality in
performance and participation, the TIMMS performance in mathematics for 8th-grade
females was very low in 2015. Another study by Burroughs et al. [32] indicated that various
initiatives should be undertaken to address female teacher perceptions and classroom
environment to ensure equity of outcome performance, not only equity in terms of accessing
educational opportunities in mathematics. These studies show that the results of the present
study are concrete and legitimate. In addition, teachers and critical players in the classroom
and school environment should make efforts to counter gender stereotypes.

Even though the independent ¢-tests showed no statistically significant differences
between private and public schools in teachers’ perceptions of practices for TIMSS, math-
ematics, and instruction or of the readiness of their students for TIMSS, Dimension 4 in-
troduces an essential issue regarding teachers’ perceptions towards school and the class
environment. Cordero [33] elaborate on this by explaining efforts towards ensuring 8th-
grade students in public schools perform better. Despite this, their performance in TIMSS
2015 was significantly low. A different though related study by Bdeir [34] further supports
this, pointing out that more effective measures should be put in place to support students’
performance in public schools, particularly in mathematics. Students in public schools
need to be provided with all the essentials, including being taught using the most updated
syllabi used in private schools [35]. These studies support the findings of the current study.
Furthermore, the disparities between private schools and public schools should be dealt
with by all stakeholders, including teachers and principals.

Our One-way ANOVA analysis indicated statistically significant differences in mathe-
matics teaching experience regarding mathematics teaching practices for TIMSS, mathemat-
ics, instruction, and school and class environment. On the other hand, readiness for TIMSS
did not significantly differ when considering teaching experience. This result is consistent
with Burroughs et al. [32], who showed that a teacher’s experience has a role in determin-
ing an 8th-grade student’s understanding. A more experienced teacher is more likely to
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use different and friendlier teaching strategies to teach mathematics to students. These
findings are similar to another study by Alharbi et al. [38] which confirmed that students’
readiness for mathematics exams is not necessarily affected by their teacher’s experience.
Even teachers who have fewer than five years’ experience can affect the performance
of 8th-grade students in TIMSS mathematics [37]. Teachers who used modern teaching
methods proved that experience only plays a role in allowing teachers to understand their
students better [39], which offers further confirmation that the results of the present study
are viable and provide a real picture of how experience can affect performance without
depending on school and class environment.

Our ANOVA results showed no statistically significant disparities in teacher quali-
fications based on teachers’ perceptions of the school and class environment or students’
readiness for TIMSS. Our results showed that mathematics teaching practices and instruc-
tion for TIMSS mathematics were inconsistent with the other dimensions and did not
significantly affect performance when looked at from the perspective of teachers” qualifica-
tions. The results showed that qualifications ranged from a Bachelor’s degree to a Masters’
Degree or PhD. The main difference in perceptions occurred between those teachers with a
Master’s degree and those with a PhD, with the other groups having minimal significance.
These findings are similar to those of Stele et al. [54] on this topic; they showed that teachers’
qualifications affected 8th-grade students” performances in TIMSS 2015. These findings
are consistent with another related study by Ambussaidi and Yang [55], in which they
showed that it takes much more than a good school and class environment to understand
mathematics effectively.

According to this study, one requirement for student success is that mathematics teach-
ers should be adequately qualified, where qualifications include being well trained when
engaging in teaching and learning activities. Even without the school and class environ-
ment, a qualified teacher is likely to teach 8th-grade students to understand mathematics
without struggling [49]. These previous findings provide support for the present study; the
issue of qualifications among teachers has been demonstrated as a critical component in
performing well in mathematics. Qualifications can be resolved in different ways, although
not necessarily through considering school and class environments. While PhD-holding
teachers were not necessarily more useful in teaching young 8th-grade students, their
qualifications placed them in a position to understand the primary components affecting
their students” TIMSS performance in mathematics.

6. Conclusions

The purpose of this study was to explore mathematics teachers’ perceptions of TIMSS
and related practices in Abu Dhabi schools in the United Arab Emirates. A teacher percep-
tion questionnaire was designed and administered to mathematics teachers in Abu Dhabi
schools in the academic year 2020-2021. A One-Sample t-test, Independent Sample ¢-test
and ANOVA tests were performed for each component variable of the teachers’ perceptions.
The results of the One-Sample t-test showed that Abu Dhabi mathematics teachers had a
positive overall view of TIMSS as a tool to assess students’ performance at an international
level. They believed that the mathematics curriculum for grade 8 in UAE schools aligns
with TIMSS. They did not seem to believe that there are challenges in accommodating the
UAE mathematics curriculum with TIMSS. The results revealed that mathematics teach-
ers in Abu Dhabi did not believe their practices to be aligned with TIMSS. They seemed
interested in TIMSS for the benefit of their students; however, they disagreed that they
could focus on mathematical skills that align with the skills in TIMSS. This mismatch
between interest and self-reported practices should be a matter of further study in order
to determine what prevents teachers from implementing TIMSS-related activities in the
classroom. Teachers did not believe that mathematics students in Abu Dhabi are ready for
practices related to TIMSS. This can be another area of further study, as problems may lie
with students’ lack of readiness to participate in TIMSS and perform well. The independent
t-test showed no statistically significant differences between male and female teachers in
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mathematics teaching practices related to TIMSS or their perception of student readiness
for TIMSS; however, they had statistically significant differences in their perceptions of
the school and classroom environment. In addition, there were no statistically significant
differences between public and private schools in terms of the practice of mathematics
teachers for TIMSS. However, a statistically significant difference was found with regard to
teachers’ views about students’ readiness for TIMSS, as well with regard to the school and
classroom environment.

7. Implications and Limitation

The aim of this study was to explore mathematics teachers’ perceptions of TIMSS in
schools in the emirate of Abu Dhabi in the United Arab Emirates. The main significant
implication of our results is that they allow policymakers at the government or school
level to identify most observable components of teacher quality and the ways in which
their perceptions might affect the actual implementation of TIMSS together with classroom
teaching and learning of mathematics. Relevant and immediate concerns might include
providing additional attention to teachers’ training and professional development. For
example, more attention should be given to teacher recruiting processes, desired teacher
characteristics, types of professional development offered, and teacher qualifications.

This study’s sample was limited to mathematics teachers teaching in Abu Dhabi’s
public and private schools. The findings from this study thus may not be suitable for
generalization to the entire UAE school system, and should interpret within this context.
Nonetheless, the findings of this study indicate several key areas where attention needs to
be paid to teacher readiness and teacher practices for TIMSS in order to improve students’
performance on such international tests. Suggestions for further study include using a
larger sample size to include all UAE schools. Issues with how teachers’ perceptions affect
their classroom practices, which in turn might influence students’ performance in TIMSS,
should be explored as well. Future research studies might consider such different variables
as teacher professional development, job satisfaction, personality and teaching style, and
awareness of the nature of TIMMS as well as the subsequent impact on classroom practices
and student performance in TIMSS.
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