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Overview

In addition to measuring trends in students’ mathematics and science achievement, TIMSS
collects important information about contexts for student learning. Educational research,
including previous cycles of TIMSS, has long demonstrated substantive relationships among
student background, learning environments and student achievement. Broadly speaking, greater
opportunities to learn and more supportive learning environments both at home and at school
are consistently associated with higher mathematics and science achievement both across and
within countries.

TIMSS contextual data are an important resource for research on improving mathematics and
science education, and this information is used to support and characterize aspects of the TIMSS
mathematics and science achievement results, as well as enabling investigation of topics related
to educational equity. Some context variables have been collected for many cycles of TIMSS
because of their ongoing relevance, and other indicators are added or removed each cycle to
address changes in research and policy interests over time.

The TIMSS 2027 Contextual Framework describes the different types of contextual information
to be collected in TIMSS 2027. Similar to previous TIMSS cycles, the framework focuses on the
five areas of influence on students’ mathematics and science achievement: home contexts; school
contexts; classroom contexts; student characteristics, attitudes, and behaviors; and national
contexts. Relationships among these sources of influence are discussed at the beginning of the
Contextual Framework, which then continues with an elaboration of specific topics within each
area that are included in the TIMSS 2027 context questionnaires.
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TIMSS 2027 Contextual Data Collection Sources

The contextual information available in TIMSS 2027 consists of quantitative data obtained through
questionnaires, as well as qualitative data collected through participants’ Encyclopedia chapters.
Each of these data sources is described below.

e Student Questionnaire: This questionnaire is completed by fourth- and eighth-grade
students following the mathematics and science assessment. Two versions of this
questionnaire are provided for the eighth grade: one for students who take science
as an integrated subject and one for students enrolled in separate science subjects
(biology, chemistry, physics, and earth science).

¢ Home Questionnaire: This questionnaire is completed by the parents or primary
caregivers of the students participating in TIMSS. Previous cycles of TIMSS
administered the Home Questionnaire only to parents of fourth-grade students; TIMSS
2027 also includes a Home Questionnaire for parents of eighth-grade students.

e School Questionnaire: This questionnaire is completed by the principal of each
participating school.

e Teacher Questionnaire: This questionnaire is completed by students’ mathematics and
science teachers. There is typically one classroom teacher for fourth-grade students
and separate mathematics and science teachers for eighth-grade students.

e Curriculum Questionnaire: This questionnaire is completed by the National Research
Coordinator (NRC) for each participating country with assistance from curriculum
experts as necessary.

e TIMSS 2027 Encyclopedia Chapters: Chapters are written by NRCs or other
representatives of participating countries.

The Student, Home, School, and Teacher Questionnaires cover similar topics for the fourth
and eighth grades, although some items may be unique to the different grade versions based on
appropriateness of certain topics for primary or lower secondary school contexts. The Curriculum
Questionnaire includes general items that are identical across the fourth and eighth grades, as
well as items that are grade- and subject-specific. All countries follow a common outline for the
Encyclopedia chapters, regardless of the grade(s) at which they participate in TIMSS 2027.

Contexts for Student Learning in Mathematics and Science

Students’ academic achievement, attitudes, and behaviors must be evaluated in the context of
their instructional and personal experiences. Students’ experiences are shaped through a complex
interaction of contexts at home, in school, in the community, and in society at large. The contexts
for student learning presented in Exhibit 1 account for the complex interactions between different
factors that shape students’ educational experiences and outcomes, similar to the dynamic model
of educational effectiveness.! The exhibit is not intended to show a deterministic model; rather,
it provides a useful structure for thinking about how student achievement in mathematics and
sciences relates to other aspects of educational experiences and systems.
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Exhibit 1: Contexts for Student Learning
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The upper portion of Exhibit 1 depicts the school at the center, which is shaped by inputs
from the home, classroom, and broader national and community contexts. The lower portion
depicts the relationship between students’ achievement in mathematics and science and their
corresponding behaviors and attitudes regarding these subjects. The bidirectional arrow between
the boxes indicates a reciprocal relationship, meaning these areas are hypothesized to influence
each other. Much research has supported this assertion, although the exact nature of this
influence (including the predominant direction of causality) is unknown and may vary across
national or cultural contexts.?3

Data on student achievement, behaviors, and attitudes are all observed through the lens
of assessments and self reports. To contextualize these, it is important to also collect data on
instruction students experience in school, as well as their life experiences both in and outside
of school. Mathematics and science instruction is intended to foster students’ understanding
of these subjects, but may also interact with and shape their thoughts and feelings about the
subjects. Students’ personal experiences outside of direct instruction may also play a role in the
development of achievement, behaviors and attitudes.

Students’ engagement with instruction and life experiences takes place in a combination
of the home, school, and classroom spaces in which students spend their time. Each of these
spaces draws from characteristics of those who occupy them (for example, parents, teachers, or
principals), as well as broader national and community contexts.

The TIMSS 2027 Contextual Framework distills this network of relationships into five broad
hierarchical areas. These areas are reflected in the questionnaires that are administered as part of
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TIMSS 2027. Note that some components that are specified individually in Exhibit 1 are combined
for the purposes of this discussion. The five areas are:

e National Contexts

e Home Contexts

School Contexts

Classroom Contexts

Student Characteristics, Attitudes, and Behaviors

The remainder of the framework provides details about the topics related to each area
that are covered in the TIMSS 2027 Context Questionnaires. Information about how TIMSS
2027 conceptualizes mathematics and science achievement can be found in the TIMSS 2027
Mathematics Framework and TIMSS 2027 Science Framework.

Home Contexts

Students’ home contexts are part of their informal learning experiences and also interact with
school contexts to shape their formal learning experiences. Information about students’ home
contexts is collected through the Student and Home Questionnaires for both fourth and eighth
grade. The topics included in these questionnaires are summarized in Exhibit 2.

Exhibit 2: Summary of Home Contexts Topics and Sub-Topics

Topic | Sub-Topic | Grade(s)
Socioeconomic Status and Home Resources Grade 4 & Grade 8
Language(s) Spoken at Home Grade 4 & Grade 8
Home Environment - - - -
Family Involvement in Children’s Education* Grade 4 & Grade 8
Children’s Use of Digital Devices at Home* Grade 4
Early Literacy and Numeracy Activities Grade 4
Early Learning Experiences Early Literacy and Numeracy Skills at School
Entry Grade 4

* Indicates a new topic introduced in TIMSS 2027. Topics that are not new may have different items than in
previous TIMSS cycles.

Home Environment

Socioeconomic Status and Home Resources

Socioeconomic status (SES) was found to exhibit a consistent relationship with students’
academic achievement.#56 SES and resources available at home consistently display some
of the strongest relationships with mathematics and science achievement in previous TIMSS
cycles.”8 This pattern holds across a wide range of countries participating in IEA studies, and
socioeconomic academic achievement gaps have grown within the past few decades.®'0 SES is
often measured through proxy variables, including parental level of education and occupation.
Although there are challenges when measuring SES across cultures, parental education and
occupation have been successfully used as SES indicators in a large number of surveys.' TIMSS
2027 complements these indicators with information about various resources for learning that
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are available in the home, such as the number of books, a quiet place to do schoolwork, and
access to the internet and various digital devices. TIMSS 2027 collects information about home
resources in the Student and Home Questionnaires.

Language(s) Spoken at Home

There are many reasons why children might not speak their school’s language of instruction at
home, and these reasons vary across different country contexts. For example, countries may
have numerous national languages or large immigrant populations that speak a language different
from the language of instruction in schools. Learning mathematics or science in a language other
than the one that is primarily spoken at home can pose difficulties for students because they are
learning both curricular concepts and a less familiar or unfamiliar language.'?'3 Results from
previous cycles of TIMSS suggest that having at least some familiarity with the language of the
assessment is associated with higher achievement, although always speaking the language of the
assessment at home is not necessarily associated with the highest achievement.™ TIMSS 2027
collects information about the language(s) students speak at home in the Student and Home
Questionnaires.

Family Involvement in Children’s Education

There are many ways in which parents and families can contribute to children’s education, ranging
from casual (for example, asking about the school day) to more involved (for example, assisting
with schoolwork). Parent/family engagement with the school itself also exists along a continuum,
and expectations and opportunities for family involvement in school varies considerably across
countries. Parents’ and families’ perceptions of children’s schools can be affected by many factors,
such as how well the school communicates about academic progress or respects families from
different backgrounds.'® TIMSS 2027 collects information about family involvement in children’s
education in the Student and Home Questionnaires. Information about parents’ perceptions of
their child’s school is collected in the Home Questionnaire.

Children’s Use of Digital Devices at Home

As the availability of digital devices has expanded, concerns have been raised about the impact of
screen time on children. Some studies suggest that large amounts of screen time are associated
with decreased academic performance and other outcomes related to children’s well-being.!”
However, there is also some evidence that the relationship between screen time and academic
performance differs for households of different socioeconomic status.’® TIMSS 2027 collects
information about whether parents of fourth-grade students have rules about time spent on digital
devices at home in the Home Questionnaire.

Early Learning Experiences

Early Literacy and Numeracy Activities

Early childhood learning activities are often cited as having positive relationships with students’
education outcomes.%20.21 Early numeracy activities at home may relate to later mathematics
performance and to students’ mathematics self-efficacy.?? Engaging children in early numeracy
activities may also relate to their interest in mathematics and the development of numeracy
skills.2324 Data from earlier TIMSS cycles shows that many parents across countries report
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engaging in early literacy and numeracy activities with their children, and that doing so is positively
associated with mathematics and science achievement.?> TIMSS 2027 collects information about
early literacy and numeracy activities in the fourth-grade Home Questionnaire.

Early Literacy and Numeracy Skills at School Entry

Students who enter primary school with basic literacy and numeracy skills have a stronger
foundation for primary school than students who are lacking these skills. Analyses of data from
previous cycles of TIMSS provide evidence for a relationship between students’ abilities to
perform early literacy and numeracy tasks at primary school entry are associated with higher
achievement.?® Early literacy skills may be particularly important because reading skills are
required to understand many mathematics and most science questions.2” TIMSS 2027 collects
information about fourth-grade students’ early literacy and numeracy skills before entering
primary school in the Home Questionnaire.

School Contexts

As the formal providers of instruction, schools play an essential role in students’ educational
experiences. Information about students’ school contexts is collected through the School,
Teacher, and Home Questionnaires for both fourth and eighth grade. The topics included in these
questionnaires are summarized in Exhibit 3.

Exhibit 3: Summary of School Contexts Topics and Sub-Topics

Topic | Sub-Topic | Grade(s)
School Geographic Location Grade 4 & Grade 8
School Characteristics Socioeconomic Background of Student Body Grade 4 & Grade 8
and Composition of
Student Body Language Spoken by Student Body Grade 4 & Grade 8
School Readiness Grade 4
School Safety Grade 4 & Grade 8
School Emphasis on Academic Success Grade 4 & Grade 8
School Engagement with Students’ Families* Grade 4 & Grade 8
School Climate Teacher Job Satisfaction and Challenges Grade 4 & Grade 8

Resources for Mathematics and Science

- Grade 4 & Grade 8
Instruction

School Emphasis on Environmental Sustainability Grade 4 & Grade 8

School Resources and  Availability of Computers and Internet Grade 4 & Grade 8
Technology Policies Regarding Technology Use* Grade 4 & Grade 8
Principal Qualifications and Years of Experience Grade 4 & Grade 8
Characteristics Leadership Practices* Grade 4 & Grade 8

*

Indicates a new topic introduced in TIMSS 2027. Topics that are not new may have different items than in
previous TIMSS cycles.
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School Characteristics and Composition of Student Body

School Geographic Location

Schools are located in a variety of different geographical areas (e.g., urban, suburban, rural).
It is not possible to make internationally applicable generalizations about the relation of school
location to students’ academic achievement; however, this still provides important information
that characterizes students’ school experiences. TIMSS 2027 collects information about schools’
geographic location in the School Questionnaire.

Socioeconomic Background of Student Body

Since the publication of the Coleman report in the United States,28 there has been sustained
interest in how the socioeconomic composition of schools is related to the achievement of
individual students.2°:30.31 This relationship between socioeconomic composition of schools
and achievement is not necessarily uniform across countries and may be impacted by country-
level factors, such as use of student tracking.3? The mechanisms that promote socioeconomic
segregation or integration across schools (e.g., school choice policies33) and contribute to its
effects on schools are also likely to vary across countries (e.g., fundraising practices or access
to highly qualified teachers).3435 TIMSS 2027 collects information about the socioeconomic
composition of schools in the School Questionnaire.

Language Spoken by Student Body

Schools vary in their linguistic diversity, and this diversity depends on many country-specific
contextual factors—for example, countries may have large immigrant populations, or it may
be common practice for schooling to take place in a second language. TIMSS 2027 collects
information about the percentage of students in schools who have the language of instruction as
their native language in the School Questionnaire.

School Readiness

Students who enter the first grade of primary school with some literacy and numeracy skills have
a stronger foundation for formal mathematics and science education. Schools where a larger
proportion of students begin primary education without these skills may need to expend additional
resources to enable students to effectively engage with on-grade instruction. TIMSS 2027 collects
information about the percentage of students entering school with basic literacy and numeracy
skills in the School Questionnaire.

School Climate

School Safety

School safety is an important variable related to student achievement in many countries and is
an important factor in school climate.3¢:37 Respect for individual students and teachers and a safe
and orderly environment are associated with higher student achievement.38:3% Some research
suggests that schools where rules are clear and enforced fairly tend to have atmospheres of
greater discipline and safety.*® TIMSS 2027 collects information about school safety in the Teacher
and School Questionnaires.
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School Emphasis on Academic Success

Teaching, learning, and the organizational culture surrounding these processes are important
contributors to school climate.*! A school atmosphere of academic optimism and high expectations
for academic excellence can contribute to school success.*?43 Such an atmosphere includes an
overarching emphasis on academics, collective efficacy in promoting academic performance, and
trust among a school’s staff, students, and parents.*445 TIMSS 2027 collects information about
school emphasis on academic success in the School Questionnaire.

School Engagement with Students’ Families

Schools can engage with students’ families in a variety of ways, including regular communication
(such as newsletters or emails) and hosting academic or community-building events. The ways
in which schools promote family engagement may vary across country contexts. TIMSS 2027
collects information about how schools engage with students’ families in the School Questionnaire.

Teacher Job Satisfaction and Challenges

Teacher job satisfaction is important for retaining qualified teachers in the classroom and
promoting instructional quality.#647 Teachers may also encounter challenges such as large class
sizes, lack of planning time, and frequent curricular changes that compromise their teaching.
TIMSS 2027 collects information about teacher job satisfaction and challenges in the Teacher
Questionnaire.

Resources for Mathematics and Science Instruction

Adequate facilities and sufficient instructional resources are important for maintaining favorable
school learning environments.*® Although “adequacy” of resources can be relative, the supply
and quality of school resources have been shown to be critical for quality instruction, especially
in less wealthy countries.*%:50 TIMSS conceptualizes school resources as both general and
subject-specific, collecting information on general resources such as school building facilities
and instructional space or materials, as well as resources specific to mathematics and science
instruction. These subject-specific resources include teachers with specialized training in
mathematics or science, relevant library resources for mathematics and science, and materials
for carrying out hands-on science experiments or investigations. TIMSS 2027 collects information
about school resources for teaching mathematics and science in the School Questionnaire.

School Emphasis on Environmental Sustainability

Schools are formative environments which are hypothesized to influence children’s and
adolescents’ environmental attitudes and behaviors.5'.2 A shared vision and a schoolwide
approach to sustainability education can give a clear direction to teachers and encourage
collaboration for integrating sustainability in educational processes.53 5455 School practices
can serve as models of sustainable behavior for students as they provide examples of applying
sustainability principles in everyday life; they can also provide opportunities for students to
participate in environmentally responsible activities. Integrating sustainability principles in schools’
everyday practices can be understood as one way of promoting environmentally sustainable
attitudes and behaviors in students.?%5” TIMSS 2027 collects information about how frequently
schools engage in activities to promote environmental sustainability, as well as whether students
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have opportunities to participate in environmentally responsible activities at school, in the School
Questionnaire.

School Resources and Technology

Availability of Computers and Internet

Increased use of computers and the internet in schools has created new opportunities for teaching
and learning while simultaneously generating challenges related to access, implementation, and
appropriate use.%® Schools vary in the availability of computers for student use; some schools
may provide students with individual devices, whereas others may have more traditional computer
labs. TIMSS 2027 collects information about types of computer access for students, as well as
internet access for students and teachers, in the School Questionnaire.

Policies Regarding Technology Use

School-level priorities and rules related to technology use are designed to influence teachers’
and students’ use of technology.5® With the rapid evolution of technologies such as generative
artificial intelligence, school policies on the use of these technologies can aim to influence their
integration into teaching and learning. Similarly, mobile phones present challenges such as
student distraction, although they may also have potential learning uses.®® TIMSS 2027 collects
information about school policies related to the use of artificial intelligence (for students and
teachers) and student access to personal mobile phones at school in the School Questionnaire.

Principal Characteristics

Qualifications and Years of Experience

Principals act as leaders in schools by overseeing school staff, students, and the school
environment. Some studies suggest that strong principal leadership can foster student
achievement by creating an atmosphere of collective efficacy through a positive school climate and
trust among teachers.5'62 TIMSS 2027 collects information about principal years of experience
and credentials in school leadership in the School Questionnaire.

Leadership Practices

Principals serve as the instructional leaders of their schools and can demonstrate instructional
leadership through various practices. For example, collaborative leadership for partnerships with
families and teachers includes encouraging teacher and family communication, as well as a
principal’s presence at school-wide events, family-teacher meetings, and activities.®® TIMSS 2027
collects information about principals’ leadership practices in the School Questionnaire.

Classroom Contexts

Students are clustered into classrooms within the schools they attend. These classroom contexts
contribute to student achievement by shaping students’ learning experiences. Important
classroom-level factors include teacher characteristics, instructional methods, access to
technology, and classroom climate. Information about students’ classroom contexts is collected
through the Teacher and Student Questionnaires for both fourth and eighth grade. The topics
included in these questionnaires are summarized in Exhibit 4.
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Exhibit 4: Summary of School Contexts Topics and Sub-Topics

Topic

Teacher Characteristics
and Qualifications

Mathematics and

Science Instruction

| Sub-Topic

Demographic Information

| Grade(s)
Grade 4 & Grade 8

Preparation and Years of Experience

Grade 4 & Grade 8

Teachers’ Instructional Challenges

Grade 4 & Grade 8

Instructional Time

Grade 4 & Grade 8

Instructional Strategies

Grade 4 & Grade 8

Frequency of Experiments and Inquiry-Based
Activities

Grade 4 & Grade 8

Emphasis on Environmental Sustainability

Grade 4 & Grade 8

TIMSS Mathematics and Science Topics Taught

Grade 4 & Grade 8

Homework

Grade 4 & Grade 8

Computer Use During Instruction

Grade 4 & Grade 8

Information Technology Grade 4 & Grade 8
rade rade

Grade 4 & Grade 8
Grade 4 & Grade 8
Grade 4 & Grade 8
Grade 4 & Grade 8

Use of Generative Artificial Intelligence Tools*

Instructional Clarity and Supportive Classroom

Classroom Climate and Cognitive Activation
Instructional Quality Classroom Disruptions

Factors Limiting Instruction

* Indicates a new topic introduced in TIMSS 2027. Topics that are not new may have different items than in
previous TIMSS cycles.

Teacher Characteristics and Qualifications

Demographic Information

TIMSS 2027 collects basic information about teacher demographics (age, gender) in the Teacher
Questionnaire.

Preparation and Years of Experience

Quality teacher preparation is critical for effective teaching and can serve as a moderator for
the relationship of other variables with student achievement.®485 Some studies suggest that
teachers’ subject-specific knowledge has a positive relationship with student achievement in
conjunction with their pedagogical skills.®¢ Teaching experience is also important for teacher
development, especially in the early years of teaching.6”:68 Requirements for teacher preparation
and specialization vary across countries—whereas fourth-grade students are often taught by
generalist teachers, eighth-grade students are more likely to be taught by subject-specialist
teachers.®® TIMSS 2027 collects information about teacher preparation and years of experience
in the Teacher Questionnaire.

Teachers’ Instructional Challenges

Teachers employ a variety of skills and knowledge to provide mathematics and science instruction
and experience different degrees of challenge in doing so. Pedagogical content knowledge is
a useful concept for characterizing these qualities—although there are many variations of the
concept, it generally comprises teachers’ knowledge related to the subject they teach, as well as
good practices for fostering student learning in the subject.”? TIMSS 2027 collects information
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about teachers’ challenges enacting different aspects of PCK in their instruction in the Teacher
Questionnaire.

Mathematics and Science Instruction

Instructional Time

Instructional time in mathematics and science is an important aspect of curriculum implementation.
Increased instructional time tends to be positively related to student achievement, although
such relationships depend on how effectively instructional time is used.”"72 That is, increased
instructional time is likely to have a greater impact on student achievement for students with more
highly qualified teachers.”® TIMSS 2027 collects information about mathematics and science
instructional time in the Teacher Questionnaire.

Instructional Strategies

Teachers vary in their instructional strategies, both internationally and within countries.” Effective
mathematics instruction can include practices such as asking students to explain their answers or
purposefully practice mathematical procedures.”>76 While there is general consensus that not all
mathematics instruction should be devoted to memorization, automaticity of basic mathematical
facts (i.e., the ability to answer a problem quickly without calculation’”) assists students in learning
more complex mathematics material.”® Hands-on activities and experiments can be helpful in
promoting students’ understanding of science, although research suggests that these activities
should be appropriately scaffolded and supported.’®80 TIMSS 2027 collects information about
instructional strategies for mathematics and science in the Teacher Questionnaire.

Frequency of Experiments and Inquiry-Based Activities

Student inquiry is an important component of science education; however, its relationships with
academic achievement are complex.8' Increased frequency of experiments or investigations is not
necessarily associated with increased science achievement.82 Quality of inquiry-based activities
may be more important—high quality inquiry activities can include asking students to articulate
research questions or hypotheses, create models and explanations, and effectively communicate
results of investigations.83 TIMSS 2027 collects information about experiments and science inquiry
in the Student and Teacher Questionnaires.

Emphasis on Environmental Sustainability

Studies suggest that teaching methods vary in their effectiveness at providing quality instruction on
environmental sustainability topics. Students who experience more active and interactive teaching
methods (e.g., classroom discussions, research projects, excursions in nature) may have greater
awareness of environmental issues, more positive environmental attitudes, and more frequent
environmentally responsible behavior.84 Effective teaching that promotes education for sustainable
development includes acknowledgement of the interconnected aspects of sustainability (i.e.,
environmental, social, and economic) and engages students in real-world problem-solving
activities.?5 TIMSS 2027 collects information about how often teachers use different strategies to
teach about environmentalism and sustainability in the Teacher Questionnaire.
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TIMSS Mathematics and Science Topics Taught

“Opportunity to learn” refers to whether students have been exposed to particular topics in
mathematics and science; students may demonstrate poorer performance if they have not
been taught assessment content.8¢ Although opportunity to learn does not provide a complete
picture of how students experience curricula,?” it can still account for some differences in student
achievement. TIMSS 2027 collects information about whether students have been taught the
mathematics and science topics included in the TIMSS assessment in the Teacher Questionnaire.

Homework

Assignment of homework in mathematics and science varies both within and across countries.
The relationship between time spent on homework, types of homework assigned, and student
achievement is not straightforward and may vary depending upon a particular country’s context
and policies.88 Teachers may assign homework for different purposes, including practicing skills
taught in class or previewing topics in upcoming lessons.® TIMSS 2027 collects information about
the purposes of mathematics and science homework in the Teacher Questionnaire.

Information Technology

Computer Use During Instruction

Within and across countries, schools and classrooms vary in access to devices such as computers
and tablets, although use of digital devices in classrooms has increased over time, especially
following the COVID-19 pandemic. Over the 2015, 2019, and 2023 cycles, TIMSS data have
shown a steady increase in the percentage of students whose mathematics and science teachers
report that students have access to digital devices during instruction. Some research has shown
that performing classroom activities, such as notetaking on computers is associated with lower
achievement than doing so on paper.®’ Much of the research in this area is focused on university-
level students, although there is also some support that taking notes on paper is associated with
improved conceptual understanding in science for younger students.®? TIMSS 2027 collects
information about whether students use computers or paper-and-pencil more often for routine
classroom activities in the Teacher Questionnaire.

Use of Generative Artificial Intelligence Tools

Generative artificial intelligence is a rapidly evolving field, and it is not possible to make definitive
claims about its impact on student learning in mathematics and science. However, there is
evidence that teachers use artificial intelligence for a variety of purposes.®324 TIMSS 2027 collects
information about teacher use of generative artificial intelligence for teaching-related activities
in the Teacher Questionnaire.

Classroom Climate and Instructional Quality

Instructional Clarity and Supportive Classroom

Instructional clarity and a supportive classroom environment are two concepts that relate to
students’ perceptions of their teachers’ instructional strategies and are important components of
instructional quality. Teachers with a high degree of instructional clarity provide straightforward
explanations of content and effectively monitor student understanding, employing a variety
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of pedagogical techniques as required.?5% Teachers who establish a supportive classroom
environment engage in practices such as providing helpful feedback, clearly addressing student
questions, and encouraging struggling students.®” Several studies using TIMSS data related
to these topics from previous cycles have found positive associations between instructional
clarity and student achievement.?8.99.100 There is also some for a positive association between a
supportive classroom climate and student achievement.'9" TIMSS 2027 collects information about
students’ perceptions of instructional clarity and supportive classroom climate in the Student
Questionnaire.

Cognitive Activation

Cognitive activation is another important component of instructional quality and refers to the
degree to which students are appropriately challenged during mathematics or science lessons.'02
These challenges can include activities such as explaining answers to questions, using knowledge
in new situations, and applying mathematics or science knowledge to solve everyday problems.
TIMSS 2027 collects information about the frequency of cognitively challenging activities in
mathematics and science lessons in the Student and Teacher Questionnaires.

Classroom Disruptions

Classroom disruptions can be detrimental to student learning, as they reduce time spent on
curricular content and negatively affect the classroom climate. Classroom management refers
to non-instructional procedures put in place by teachers that promote student learning and
discourage disruptive behavior and is an important component of instructional quality.'93194 Direct
links between classroom management, disruptive behavior, and student achievement are difficult
to establish, but some research suggests that effective classroom management is positively related
to student achievement.105.106.107 TIMSS 2027 collects information about students’ perceptions of
classroom disruptions and management in the Student Questionnaire.

Factors Limiting Instruction

There are various school- and student-level factors that can limit the effectiveness of mathematics
or science instruction within the classroom. School-level factors include responsibility for teaching
too many students, lack of preparation time, or frequent curriculum changes. Student factors
can be directly related to academic preparedness (such as a lack of prerequisite knowledge
or skills), well-being (such as lack of basic nutrition or frequent absences), or behavior in the
classroom (such as distraction or disruption). These factors can not only limit teachers’ abilities
to provide effective instruction but may also relate to student achievement. For example, research
suggests that students lacking basic nutrition tend to have lower academic achievement.08.109
Frequent absences limit students’ opportunities to learn and participate in mathematics or science
lessons, and some research suggests that student absences have increased since the COVID-19
pandemic, although this likely varies across countries.''® TIMSS 2027 collects information about
school- and student-level factors that potentially limit instruction in the Teacher and Student
Questionnaires.
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Student Characteristics, Attitudes, and Behaviors

Many student-level attributes that may contribute to mathematics and science achievement,
including experiences at school and student attitudes towards the subjects. Some attributes, such
as liking and valuing mathematics and science, may also be considered independent goals of
education. It is important to acknowledge the link between students’ attitudes and behaviors; in
addition to being related to achievement, these are also likely to be related to each other. TIMSS
2027 collects information about these topics in the Student Questionnaire for both Grades 4 and
8. The topics included in these questionnaires are summarized in Exhibit 5.

Exhibit 5: Summary of Student Characteristics, Attitudes, and Behaviors Topics and Sub-Topics

; - Questionnaire
Topic Sub-Topic Grade(s)
Student Demographics Grade 4 & Grade 8
Student Experiences School Belonging Grade 4 & Grade 8
at School Bullying Grade 4 & Grade 8
Student Attitudes Liking Mathematics and Science Grade 4 & Grade 8
Toward Mathematics Valuing Mathematics and Science** Grade 4 & Grade 8
and Science Confidence in Mathematics and Science Grade 4 & Grade 8
Student Use of Computer Use for Schoolwork Grade 4 & Grade 8
Information and
Communications Use of Artificial Intelligence for Schoolwork* Grade 4 & Grade 8
Technology (ICT)

Students’ Valuing Environmental Preservation Grade 4 & Grade 8
Environmental _ .

Attitudes and Efficacy for and Engctment of Environmentally Grade 4 & Grade 8
Behaviors Responsible Behaviors

* Indicates a new topic introduced in TIMSS 2027. Topics that are not new may have different items than in
previous TIMSS cycles.

** New for Grade 4.

Student Demographics

Information about students’ demographic characteristics allows for exploration of achievement
gaps between different groups of students. Student gender may be of particular interest for this
purpose, as many countries show achievement gaps between boys and girls in mathematics and
science.''” Student age also relates to student achievement: In countries where students enter
primary school strictly based on age, older students may have more advanced skills than younger
students because of maturation. However, depending on retention policies, older students who
have repeated a grade may struggle more academically than their younger peers. TIMSS 2027
collects information about student demographics in the Student Questionnaire.
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Student Experiences at School

School Belonging

Students’ sense of school belonging has been found to contribute to general well-being and
academic achievement.!12.113 Sense of school belonging is shaped by how students perceive
themselves and their relationships with others (teachers, other students, etc.) within the school,
as well as their relationship with the school community itself.'* These social connections are an
important component of student well-being at school.''® TIMSS 2027 collects information about
students’ sense of school belonging in the Student Questionnaire.

Bullying

Bullying involves repeated aggressive behavior intended to intimidate or harm students. Bullying
can take a variety of forms and can occur in person or virtually. Individuals who would not bully
others in person may be more likely to do so online because of online disinhibition.''® However,
there is an association between experiencing bullying online and in person.'"” Research using
data from previous cycles of TIMSS has shown evidence that reports of experiencing frequent
bullying is associated with lower academic achievement, and students who report being bullied
most frequently have substantially lower achievement than their peers.18.11° TIMSS 2027 collects
information about students’ experiences of bullying behaviors in the Student Questionnaire.

Student Attitudes Toward Mathematics and Science

Liking Mathematics and Science

Students who enjoy mathematics and science find the subjects interesting and are likely to
be more intrinsically motivated in mathematics and science classes. Intrinsic motivation is a
predictor of behavior,'2° and encourages students to pursue a subject they find interesting and
enjoy learning.'?'.122 Students who report liking mathematics and science tend to have higher
achievement and be more likely to choose courses in these subjects later in schooling than those
who report lower levels of liking the subjects.'23.124 These relationships can be reciprocal; students
who do well in mathematics and science may be more likely to have positive attitudes towards the
subjects.?® TIMSS 2027 collects information about students’ liking of mathematics and science
in the Student Questionnaire.

Valuing Mathematics and Science

In contrast to intrinsic motivation, extrinsic motivation refers to motivation that is inspired by a
separate outcome from the activity itself.'26 Students who are extrinsically motivated to learn
mathematics and science may value the subjects because of future opportunities, such as
entrance into desirable educational programs or a well-paying career. Students may also be
extrinsically motivated by the desire to impress or help others.’?” Some research suggests that
such motivation is associated with choosing science courses later in schooling, particularly for
students from disadvantaged backgrounds.’?® Additionally, students who articulate an interest
in science careers in primary or early secondary school are more likely to actually pursue those
careers.'?9 TIMSS 2027 collects information about students’ valuing of mathematics and science
in the Student Questionnaire.
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Confidence (Self-Concept) in Mathematics and Science

Self-concept (or confidence, as traditionally named in TIMSS) is domain-specific and relates to
how students view their abilities in different subjects.’30 Students’ self-appraisal of their abilities in
a given subject are often based on past experiences and how they see themselves compared with
their peers.'3' Students who are confident in a particular subject persevere through challenging
material because they believe they will ultimately succeed.32 Additionally, anxiety or a lack of
confidence in a subject is associated with lower achievement.'33.134 As with liking, confidence
and achievement in academic subjects may have a reciprocal relationship. TIMSS 2027 collects
information about student confidence in mathematics and science in the Student Questionnaire.

Student Use of Information and Communications Technology (ICT)

Computer Use for Schoolwork

Students vary in their use of computers, both at home and in school.’3 Computers can be used
for a variety of school tasks, including writing text, creating presentations, and working with data.
TIMSS 2027 collects information about how often students use computers for different school-
related tasks in the Student Questionnaire.

Artificial Intelligence Use for Schoolwork

Student use of generative artificial intelligence (Al) for school-related tasks is an area of emerging
interest; little is currently known about how frequently students use these types of tools,
especially younger students. TIMSS 2027 collects information about how often students use Al
for schoolwork in the Student Questionnaire.

Students’ Environmental Attitudes and Behaviors

Valuing Environmental Preservation

The degree to which students value the natural environment may relate to their enactment of
environmentally responsible behaviors. Valuing environmental preservation is a component of
the Theory of Ecological Attitude.'36.137 Valuing environmental preservation reflects a tendency
to endorse the conservation and preservation of nature. Students with preservation-oriented
attitudes are likely to enjoy spending time in nature and care about the protection of natural areas.
TIMSS 2027 collects information about students’ attitudes towards environmental preservation
in the Student Questionnaire.

Efficacy for and Enactment of Environmentally Responsible Behaviors

Practicing environmentally responsible behaviors is related to many factors, including attitudes,
knowledge, and opportunities and circumstances.'38.13% The agency that children have to make
consequential decisions, and their ability to exercise control over different aspects of their
environments, likely varies across countries, cultures, and households.? Action competence
is one framework for considering such behaviors and conceptualizes action for sustainable
development as being driven by knowledge, willingness, and efficacy to act in solving challenging
problems.'#! TIMSS 2027 focuses on the efficacy component of this framework, which emphasizes
children’s ability to engage in environmentally responsible behaviors. TIMSS 2027 collects
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information about students’ efficacy to enact environmentally responsible behaviors, as well as
whether they engage in the behaviors, in the Student Questionnaire.

National Contexts

Students’ families, classrooms, and schools are all situated within broader national contexts.
Country-level policies about the organization of the education system and mathematics and
science curricula are important contributors to students’ experiences and learning. All information
about national contexts in TIMSS 2027 is collected in the Curriculum Questionnaire, the general
contents of which are summarized in Exhibit 6. This information is also complemented by
countries’ chapters in the TIMSS 2027 Encyclopedia.

Exhibit 6: Summary of National Contexts Topics and Sub-Topics

Topic | Sub-Topic

Number of Years of School

Age of Entry and Retention Policies

Organization of

. System for Preprimary Education
Education System Y P y

Language(s) of Instruction

Teacher and Principal Preparation

Curriculum Specifications

Mathematics and

. . Instructional Materials and Use of Digital Devices
Science Curricula

TIMSS Assessment Topics Covered in the Curriculum

Topics may have different items than in previous TIMSS cycles.

Organization of the Education System

Number of Years of School

Although only fourth- and eighth-grade students participate in TIMSS, these grades are situated
within a sequence of schooling that shapes the national context in which students learn. For this
reason, TIMSS collects data on the years of education that are nationally mandated and provided.

Age of Entry and Retention Policies

Because TIMSS assesses students in the grades corresponding to the fourth and eighth years
of formal schooling, policies about the age of entry into formal education (first year of primary
school, ISCED Level 1) are important for understanding variation in achievement and students’
ages within those grades across countries.'#2 Countries’ promotion and retention policies during
different phases of schooling are also collected; research has shown that retention has negative
relationships with student well-being and achievement, particularly in the short term.143.144,145

System for Preprimary Education

Even before they begin formal primary school, children are exposed to literacy, numeracy, and
science as part of their preprimary educational experiences (e.g., preschool, kindergarten).
Preprimary education is an area of investment for many countries. Research suggests that
attending preprimary programs relates to positive later academic outcomes and that this
relationship depends on the quality of the preprimary program.'46.147.148 The TIMSS Curriculum
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Questionnaire gathers information on the different types of early childhood and preprimary
education available within countries, which contextualizes the student-level information collected
in the Home Questionnaire.

Language(s) of Instruction

Some countries have one commonly spoken language, while others are historically multilingual.
Immigration has also increased the language diversity in many countries over time. TIMSS collects
data on any official languages of instruction, as well as if mathematics and science instruction is
typically presented to students in their native language.

Teacher and Principal Preparation

Information about the preparation of the teachers and principals whose students participate in
TIMSS is collected through the Teacher and School Questionnaires; this is complemented by
information on the most typical preparation routes for teachers and principals within each country.

Mathematics and Science Curricula

Curriculum Specifications

Whether created at the national, provincial, community, or school level, curricular documents
define and communicate the curriculum that specifies expectations for students, in terms of the
knowledge, skills, and attitudes to be developed or acquired through their formal mathematics and
science education. Mathematics and science curricula differ across countries and are constantly
evolving, although there is some evidence of curricular convergence over time.'#° In mathematics,
countries differ in the degree of emphasis placed on acquiring basic skills; memorizing rules,
procedures, or facts; understanding mathematical concepts; applying mathematics to real life
situations; and communicating or reasoning mathematically. In science, countries vary in the
extent to which they focus on acquiring basic science facts, application of science concepts,
formulating hypotheses and carrying out scientific investigations, and communicating scientific
explanations.

Instructional Materials and Use of Digital Devices

Country policies vary regarding the selection of instructional materials and incorporation of digital
devices into mathematics and science instruction. As access to computers continues to increase,
many countries’ curricula include explicit statements or guidance about their use in mathematics
and science instruction. 0

TIMSS Assessment Topics Covered in the Curriculum

Particular topics and skills are introduced at different points in the mathematics and science
curricula of different countries. TIMSS 2027 collects information on countries’ coverage of
the mathematics and science topics articulated in the TIMSS 2027 Mathematics Framework
and TIMSS 2027 Science Framework. Such information is essential for contextualizing the
performance of each country’s students on the TIMSS assessment.
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