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How to promote equity 

• Equity a priority in educational policy 

• Yet the strong relation SES  achievement 
persists, as does high dispersion of student 
achievement 

• Important to identify school factors that may 
reduce the strength of SES 
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Previous research:  
Controlling for selection bias vs. mechanism behind 

SES  achievement 

 
• Mostly to control for 

selection bias 
• Mechanisms: mostly 

mediation studies  
(e.g. Schmidt et al. 2015; 
Rjosk et al., 2015) 
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SES Achievement 

School factor  
Moderation 

SES Achievement 

 

School factor  

  

Mediation 

indirect 

direct 



Previous research 

New wave of studies investigating school factors and 
SES using data from international large-scale studies of 
educational achievement (e.g. Liu, et al., 2015; Willms, 2010; 

Schmidt et al., 2015; Burger, 2016)  

Findings: 

– quantity and quality of instruction 

– opportunity to learn 

– school climate 

– school SES  
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Research questions 

For all countries that participated with Grade 8 in 
TIMSS 2011: 
 
1. To what extent can differences in within-school 

SES-achievement slopes be accounted for by 
school characteristics (reflecting quality and 
quantity of instruction, school climate, and 
school SES)?  

2. How do country-level differences in equity relate 
to level and dispersion of mathematics 
achievement? 
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Sample 

Sample: 

• Grade 8 

• All countries that participated in TIMSS 2011 
(N=50 countries, N= 9203 schools, N= 287 382 
students) 
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Constructs 

• Home Educational Resources Scale (SES) 

• Yearly hours of instruction (Hours) 

• Student assessment of instructional quality 
(InQua) 

• School emphasis on academic success (SEAS) 

• Safe and orderly school (Order) 

• School SES 
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Method of analysis 

 
Step.1: Two level multi-group, random slopes SEM models 
 
Step.2: The regression coefficients are then correlated with 
another and with mean and dispersion of achievement 
(making it a 3-level analysis) 
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SES Math Ach. 

Safe_Orderly Math Ach. 

Individual level 

School level 



Compensatory countries 

• What are we looking for? 

• Negative regression coefficients on school 
factors, e.g.: 
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The first step: multi-group 
  Mathematics  

Achievement 

HDI Moderators Math 

ON 

School 

SES 
COUNTRY Math 

mean 

Math 

SD 

ICC HDI InQua Hours SEAS Order School 

SES 

School-

SES 

Armenia 467 89 0.2 0.73 2.3* 0.2 -0.7 -0.8 -2.1* 1.3* 

Australia 504 84 0.5 0.93 -0.9 -1.4 -2.3* -2.1* -1.8 2.3* 

etc... 
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Compensatory countries 

Instruction School climate School 

composition 

InQua Hours SEAS Order school SES 

Canada (O) 

Chinese Tai 

Singapore 

Thailand 

Hong Kong 

  

Canada (A) 

Chinese Tai 

Georgia 

Thailand 

New Zealand 

Oman 

  

Canada(Q) 

Chinese Tai 

Australia 

Lithuania 

Finland 

Slovenia 

Canada(Q) 

Singapore 

Australia 

Russia 

Norway 

Sweden 

Canada (Q) 

Chinese Tai 

Singapore  

Lithuania 

Russia 

Georgia 

Armenia 

Hungary 

Japan 

Malaysia  

Ukraine 
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Anti-compensatory countries 
Instruction School climate School composition 

InQua SEAS Order School-SES 

Armenia 

Hungary 

Kazakhstan 

  

Israel 

South 

Africa 

Turkey 

USA 

Botswana 

Ghana 

Honduras 

Indonesia 

Iran 

Korea 

Lebanon 

Morocco 

South Africa 

Thailand 

Tunisia 

Turkey 
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The second step: country-level correlations 
  Dispersion BetReg  Moderators HDI 

  
Math 
mean 

Math
_SD 

ICC 
Ach-
SES 

InQua Hours SEAS Order 
School_ 

SES 
HDI 

Math mean 1       

Math_SD -.24 1       

ICC -.19 .21 1     

Ach-SES -.07 .14 .63** 1   

InQua -.24 -.08 -.12 -.17 1   

Hours -.15 -.15 .01 -.13 .37** 1   

SEAS -.49** .16 .09 .19 .19 .21 1   

Order -.34* .35* .08 .17 .03 -.06 .37** 1   

School SES -.64** -.01 .16 -.23 .05 .03 .57** .41** 1 

HDI .79** -.37* -.13 .04 -.20 -.25 -.40** -.41** -.50** 1 











Summary of results 

• Compensatory countries:  
– post-Soviet countries, Scandinavian countries, Asian 

countries, English speaking (except for USA) 

• Strongest moderators: School-SES and school 
climate  

• The anti-compensatory countries included 
developing countries 

• Countries in which school climate and school SES 
reduced the effect of SES, also had high math 
achievement 
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Discussion and conclusion 

• InQua and school climate promote equity; 
partly supported by previous research.  

• But, previous research: single country studies 
or mediation studies  

• School SES promoting equity higher 
achievement across countries: supported by 
some studies (e.g., Kyriakides et al., 2016, 
Burger, 2016) 
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Discussion and conclusion 

Few studies who: 1. study moderation effects, 2. 
school factors promoting equity, 3. countries 
from all continents  

 

Limitations:  
– Cross-sectional study: no causal inferences 

– InQua poorly operationalized 

– Should have 3-level model, but not possible with 
random slopes and SEM 
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Implications for educational policy 

School-factors influencing equity may be 
identified and put in the power of educational 
policy to improve equity.  
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  Thank you for your attention! 

 

 



References 

• Bourdieu, P. (1997). The forms of capital. In A. H. Halsey, H. Lauder, P. Brown, & S. A. 

 Wells (Eds.), Education: Culture, economy, and society (pp. 46–58). Oxford, UK: Oxford University 
 Press.  

• Chapman, C. P., Armstrong, P., Harris, A., Muijs, D. R., Reynolds, D., & Sammons, P. (2011). School 
 effectiveness and improvement research, policy and practice: challenging the orthodoxy?. 
 Routledge. 

• Creemers, B., & Kyriakides, L. (2008). The dynamics of educational effectiveness: a contribution to policy, 
 practice and theory in contemporary schools. Abingdon: Routledge.  

• Gustafsson, J.-E. (2013). Causal inference in educational effectiveness research: a comparison of three 
 methods to investigate effects of homework on student achievement 1. School Effectiveness and 
 School Improvement, 24(3), 275-295. 

• Hansen, K., & Munk, I. (2012). Exploring the measurement profiles of socioeconomic background 
 indicators and their differences in reading achievement: A two-level latent class analysis. IERI 
 Monograph Series: Issues and Methodologies in Large-Scale Assessments, 5, 49-77. 

• Hoy, W. K., Tarter, C. J., & Woolfolk Hoy, A. (2006). Academic optimism of schools: A force for student 
 achievement. American Educational Research Journal, 43, 425–446. 
 doi:10.3102/00028312043003425 

• Kyriakides, L., Creemers, B., Antoniou, P., & Demetriou, D. (2010). A synthesis of studies searching for 
 school factors: Implications for theory and research.                                                                           
 British Educational Research Journal, 36(5), 807-830. 

 
23 



• Martin, M. O., Foy, P., Mullis, I. V. S., & O'Dwyer, L. M. (2013). Effective schools in reading, mathematics, 
 and science at fourth grade. In M. O. Martin, & I. V. S. Mullis (Eds.), TIMSS and PIRLS 2011. 
 Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College. 

• McGuigan, L., & Hoy, W. K. (2006). Principal Leadership: Creating a Culture of Academic Optimism to 
 Improve Achievement for All Students. Leadership and Policy in Schools, 5(3), 203-229. doi: 1
 0.1080/15700760600805816 

• Muijs, D. (2012). Methodological change in educational effectiveness research. In C. P. Chapman, 
 Armstrong, P., Harris, A., Muijs, D. R., Reynolds, D. ,Sammons, P. (Ed.), School effectiveness and 
 improvement research, policy and practice: challenging the orthodoxy. (pp. 58-66). Abingdon: 
 Routledge. 

• Mullis, I.V.S., Martin, M.O., Foy, P., & Arora, A. (2012). TIMSS 2011 International Results in Mathematics. 
 Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College. 

• Murnane, R. J., & Willett, J. B. (2010). Methods matter: Improving causal inference in educational and 
 social science research. Oxford University Press. 

• Muthén, L. K., & Muthén, B. O. (1998-2014). Mplus user´s guide (Seventh ed.). Los Angeles, CA: Muthén & 
 Muthén. 

• Nilsen, T., & Gustafsson, J.-E. (2014). School emphasis on academic success: exploring changes in science 
 performance in Norway between 2007 and 2011 employing two-level SEM. Educational Research 
 and Evaluation, 20(4), 308-327. doi:http://dx.doi.org10.1080/13803611.2014.941371 

• Reynolds, D., Sammons, P., De Fraine, B., Townsend, T., & Van Damme, J. (2011). Educational  
 effectiveness research (EER): A state of the art review. Paper presented at the annual meeting of 
 the International Congress for School Effectiveness and Improvement, Cyprus. 

 

24 



• Wang, M.-T., & Degol, J. L. (2015). School Climate: a Review 
of the Construct, Measurement, and Impact  on Student 
Outcomes. Educational Psychology Review, 1-38.  

• Wilson, D. (2004). The interface of school climate and 
school connectedness and relationships with aggression 
and victimization. Journal of School Health, 74(7), 293-299. 

• Gottfredson, G. D., Gottfredson, D. C., Payne, A. A., & 
Gottfredson, N. C. (2005). School climate predictors of 
school disorder: Results from a national study of 
delinquency prevention in schools. Journal of Research in 
Crime and Delinquency, 42(4), 412-444. 

BBLS 25.11.2014 
Nilsen, Scherer & Hansen: Instructional 

Quality and SEAS 
25 


