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TIMSS 2023 Data

• TIMSS stands for Trends in International Mathematics and Science Study

• Conducted every four years at the 4th and 8th grade levels

• An international measure of math and science achievement of 4th and 8th grade students

• Also collects information on school resources, teacher training/characteristics, home 

background and curriculum implementation

• 64 countries participated in the 2023 cycle

• 2 countries – U.S.A. and Canada are used in this analysis.



Research Goals and Questions

Research Goal

Explore factors influencing an individual student’s math score using:

• Student-level factors

• Home-level factors

• Teacher-level factors.

.



Research Goals and Questions

Research Goal

Explore factors influencing an individual student’s math score using:

• Student-level factors

• Home-level factors

• Teacher-level factors.

Research Questions

• What proportion of variation in the performance of a student on the math test is explained by 

factors such as gender, country, student confidence among others?

 - Are there are any country-level and/or sex differences in math scores?

• How do various teacher characteristics influence student’s score on the math test?

 - Are they differences in students’ math percentage scores across levels of age or formal 

    education completed by the teacher?

.
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• Step-wise Regression Analysis –  Iteratively adding and removing variables from the multiple regression model based on their 

statistical significance.

 - Student-Level analysis

 - Teacher-level analysis

• Difference-in-Difference Analysis: Significant difference between the effects in various subgroup analyses including 

combinations of sex and country.

 - For example, are gender differences in the U.S.A. significantly different from Canada?

• Marginal Contrast Analysis: A post-hoc analysis to compare the difference between estimated (marginal means) of the 

response variable across levels  a specific predictor given average values of all ither predictors.

 - For example, are there differences in the math score of students who had teachers under 25 vs those with teachers 

   between 25 – 29?



Student-Level Analysis



Sample Information
• . Country: Country of Participation (CAN = 1, USA = 2)

• Sex: Sex/Gender (1 = Girl, 2 = Boy)Age : Age of student

• Number_of_Home_Study_Supports: Derived from subscale measuring resources available to the student at home.

• Disorderly_Behavior: Scale score from the subscale measuring disorderly behavior during math lessons.

• Instructional_Clarity: Scale score from the subscale measuring instructional clarity in mathematics lessons.

• Digital_Self_Efficacy: Scale score from the subscale measuring digital self-efficacy.

• Sense_of_School_Belonging: Scale score from the subscale measuring students sense of school belonging.

• Student_Bullying: Scale score from the subscale measuring student bullying.

• Like_Learning_Math: Scale score from the subscale measuring if students like learning mathematics.

• Confident_in_Math: Scale score from the subscale measuring students' confidence in mathematics.

• Math_Percent_Correct: Students' percent correct on the 2023 TIMSS Math Achievement Test.
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Step-wise Regression Analysis

Key-Takeaway
• Despite most of the predictors being significant, they explain a relatively small proportion of variation in math scores suggesting that many 

additional factors (curriculum, school resources) are likely to contribute to students’ performances.
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Differences-in-Difference Analysis

Key-Takeaway
• While gender differences exist, the national level factors may play a more substantial role in the TIMSS math score of 4th grade students.
• Further research should explore some potential national level contributors like curriculum standards.



Teacher-Level Analysis



Sample Information
• Years_Teaching: Years teacher has been teaching

• Sex: Sex/Gender of teacher (1: Female; 2: Male; 3: Other)

• Age: Age of Teacher (1: Under 25; 2: 25–29; 3: 30–39; 4: 40–49; 5: 50–59; 6: 60 or more)

• Formal_Educ: Level of formal education teacher has completed (1: Did not complete Upper secondary education—ISCED Level 3; 2: Upper 

secondary education—ISCED Level 3 (have not completed postsecondary or tertiary education); 3: Post-secondary, non-tertiary education—

ISCED Level 4; 4: Short-cycle tertiary education—ISCED Level 5; 5: Bachelor’s or equivalent level—ISCED Level 6; 6: Master’s or equivalent 

level—ISCED Level 7; 7: Doctor or equivalent level—ISCED Level 8)

• Class_Size: Number of students in the class.

• Homework_Freq: How often math homework is assigned (1: I do not assign mathematics homework; 2: Less than once a week; 3: 1 or 2 times 

a week; 4: 3 or 4 times a week; 5: Every day)

• Academic_Success: Scale score from the subscale measuring school emphasis on academic success-teacher.

• Safe_Orderly_Schools : Scale score from the subscale measuring safe and orderly schools-teacher.

• Job_Satis : Scale score from the subscale measuring teachers job satisfaction.

• Student_not_Ready: Scale score from the subscale measuring teaching limited by student not ready.

• Math_Major : Teachers majored in education and mathematics (1: Major in Edu and Math; 2: Major in Edu but not Math; 3: Major in Math but 

not Edu; 4: All other Majors; 5: No Formal Edu Beyond Upper Secondary).

• Instruction_Hours: Mathematics instruction hours per week

• Math_Percent_Correct: Students' percent correct on the 2023 TIMSS Math Achievement Test.
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Step-wise Regression Analysis

Key-Takeaway
• Despite most of the predictors being significant, they explain a relatively small proportion of variation in math scores suggesting that many 

additional factors (curriculum, school resources) are likely to contribute to students’ performances.



Pairwise Comparisons using Education Level



Hypothesis: 
𝐻0: 𝜇1 = 𝜇2 = 𝜇3 = 𝑢4 = 𝜇5 = 0

𝐻1: 𝐴𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑔𝑟𝑜𝑢𝑝 𝑚𝑒𝑎𝑛 𝑖𝑠 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡

Pairwise Comparisons using Education Level



Hypothesis: 
𝐻0: 𝜇1 = 𝜇2 = 𝜇3 = 𝑢4 = 𝜇5 = 0

𝐻1: 𝐴𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑔𝑟𝑜𝑢𝑝 𝑚𝑒𝑎𝑛 𝑖𝑠 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡

Pairwise Comparisons using Education Level



Pairwise Comparisons using Age



Pairwise Comparisons using Age
Hypothesis: 
𝐻0: 𝜇1 = 𝜇2 = 𝜇3 = 𝑢4 = 𝜇5 = 0

𝐻1: 𝐴𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑔𝑟𝑜𝑢𝑝 𝑚𝑒𝑎𝑛 𝑖𝑠 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡



Pairwise Comparisons using Age
Hypothesis: 
𝐻0: 𝜇1 = 𝜇2 = 𝜇3 = 𝑢4 = 𝜇5 = 0

𝐻1: 𝐴𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑔𝑟𝑜𝑢𝑝 𝑚𝑒𝑎𝑛 𝑖𝑠 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡



01.
• From student-level analysis, the model accounted 

for about 21% of the total variation in students’ 
scores.

• Apart from, instructional clarity, all other variables 
had a statistically significant effect or scores.

• Whether the student liked learning math or not 
had a negative effect their score.

Summary



01.

02.

• From student-level analysis, the model accounted 
for about 21% of the total variation in students’ 
scores.

• Apart from, instructional clarity, all other variables 
had a statistically significant effect or scores.

• Whether the student liked learning math or not 
had a negative effect their score.

• There were significant differences in estimated 
scores across gender and country.

• Despite this, it seems country level differences 
play a bigger as an average 4th grade girl in the 
U.S.A is estimated to score higher than their male 
and female Canadian counterparts.

Summary



01.

02.

03.
• From student-level analysis, the model accounted 

for about 21% of the total variation in students’ 
scores.

• Apart from, instructional clarity, all other variables 
had a statistically significant effect or scores.

• Whether the student liked learning math or not 
had a negative effect their score.

• There were significant differences in estimated 
scores across gender and country.

• Despite this, it seems country level differences 
play a bigger as an average 4th grade girl in the 
U.S.A is estimated to score higher than their male 
and female Canadian counterparts.

• From the teacher-level analysis, the model 
accounted for about 5% of the total variation in 
students’ scores.

• Having an older teacher had a negative effect 
on a student’s score.

• Having a teacher with a higher level of formal 
education had a large positive effect on scores.

Summary



01.

02.

03.
• From student-level analysis, the model accounted 

for about 21% of the total variation in students’ 
scores.

• Apart from, instructional clarity, all other variables 
had a statistically significant effect or scores.

• Whether the student liked learning math or not 
had a negative effect their score.

• There were significant differences in estimated 
scores across gender and country.

• Despite this, it seems country level differences 
play a bigger as an average 4th grade girl in the 
U.S.A is estimated to score higher than their male 
and female Canadian counterparts.

• From the teacher-level analysis, the model 
accounted for about 5% of the total variation in 
students’ scores.

• Having an older teacher had a negative effect 
on a student’s score.

• Having a teacher with a higher level of formal 
education had a large positive effect on scores.

Summary

04.
• Only students who had teachers with a masters’ 

vs bachelors degrees had significant difference 
in scores.

• Students with teachers less than 25 seemed to 
have students who scored higher than all other 
age groups.



Thank you!

Presented by Henrietta Kadi
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