Supplementary Materials
A.1 Data Samples
Our data, a large sample of thirteen-year-old students, came from the Second International Mathematics Study (SIMS80) that was conducted in the early 1980s. The database contains a substantial amount of background information at the level of the pupil, as well as at the level of the school and the classroom/teacher. Two target populations participated in SIMS80: Population A, consisted of students in the grade where the majority had attained the age of thirteen years by the middle of the school year, and, Population B, consisting of all students who were in the normally accepted terminal grade of the secondary education system, and, who, were studying mathematics as a substantial part (approximately five hours per week) of their academic progress. Twenty educational systems participated altogether in the study. Each had the choice of administrating a longitudinal study, which included pre- test and post-test, and, a collection of classroom processes and teacher behavior data, or a reduced study, which was cross-sectional with post-test as the only cognitive measure, and, without classroom process data. In the longitudinal study, eight countries participated altogether: Belgium (Flemish), British Columbia, France, Japan, New Zealand, Ontario, Thailand, and the USA. Of these eight, five of the countries sampled students in public and private schools. These five countries are the ones that Zimmer and Toma (2000) included in their study, with an originally policy-oriented focus, namely comparing what they referred to as peer effects (in our study we use the term compositional effects at the classroom level) between public and private schools. Unfortunately, the data files and associated documentation for Belgium and France were incomplete (there were no classroom-level data available0. Moreover, in the user manual of the database, it clearly states that, with Belgium data, student-level analysis that requires linking the information across tests and questionnaires is impossible, since student-level data at the pretest and post-test were merged with an arbitrary match-up due to a mistake that happened at the early stages of the matching process. Furthermore, there was extensive missing data for the mathematics achievement items for the French data. Therefore, we decided not to use the data from Belgium and France in our Study.” A.2 Data Cleaning & Variable Selection 
[bookmark: _Hlk11961842]Information collected at the level of individual student (student questionnaires and achievement) were given in separate datasets, while two other datasets existed providing information at the level of the classroom and the teacher. We used IBM SPSS Statistics to clean our data, and, create the variables to be used in our statistical analysis: Student and Classroom ids were re-defined so that no duplicate identifications existed in the data, and, the datasets, were merged together. Variables of interest were renamed, and, a separate IBM SPSS datafile was created for each country, one that included all the cases and variables required for our data analysis. We used multiple imputation to treat missing data (Rubin, 1987; Schafer & Graham, 2002); imputation procedures were run in IBM SPSS Statistics (IBM SPSS Missing Values 21, 2012). The procedure involved replacing missing values with a list of five simulated values. Missing items in the mathematics self-concept scale were imputed in the same imputation model as mathematics achievement items. Missing data in background variables at the student- and the class-level were also included in the imputation model. The procedure involved replacing missing values with a list of five simulated values. Each of the plausible versions of the complete data was analyzed using a complete data method. The results were combined to obtain overall estimates and standard errors in the statistical package Mplus 8 (Muthén & Muthén, 2017). Class-level variables, were relevant, were computed based on the imputed data. With mathematics achievement data, we used we used item parceling (Little et al., 2002; 2013) to form the multiple indicators for pre- and post- test. For both measures, we created four 10-item parcels, taking the average of every 4th item available, allowing for more parsimonious statistical models to be used (Marsh et al., 2013). Importantly, with respect to the purposes of our analysis, in which the original items were dichotomous, the use of item parcels gave indicators with a distribution closer to normal, thereby facilitating normal theory-based estimation (Marsh et al., 2013). The single-scale scores for each of the students’ mathematics achievements (pre- and post-) was obtained by taking the average score of the parcels, the multiple indicators of the mathematics achievement of students. All variables at level 1 were standardized in relation to the total sample by subtracting the overall mean and dividing by the overall standard deviation, so that they had a mean of zero and a standard deviation of one. 
[bookmark: _GoBack]A.3 Supplementary Tables
Table A.1. Description of mathematics achievement and mathematics self-concept measures, and. Background variables involved in our study
	Name of Variable
	Description
	Beginning of academic year
	End of academic year
	Missing
data

	Student-level
	
	
	
	

	Mathematics Achievement
	The number of correct answers out of fourty questions in a math test
	×
	×
	1.3%-10%1

	Mathematics self-concept
	An aggregate score based on the items: “I could never be a good mathematician”, “I am not so good at Mathematics”, “I cannot do well at Mathematics, no matter how hard I try” and “Mathematics is harder for me than for most people”.
	
	×
	6.6%-7.3%

	Father’s occupation
	Father’s occupation (un- or semiskilled, skilled worker, clerical or sale, professional)
	
	×
	10.8%

	Mother’s occupation
	Mother’s occupation (un- or semiskilled, skilled worker, clerical or sale, professional)
	
	×
	39.%

	Father’s higher education attained
	Father’s higher education attained (little or none, primary school, secondary school, beyond secondary)
	
	×
	7.3%

	Mother’s higher education attained
	Mother’s higher education attained (little or none, primary school, secondary school, beyond secondary)
	
	×
	6.6%

	Gender 
(1=female)
	Whether the child is male or female
	
	×
	3.8%

	Number of older siblings
	The number of older siblings in the school
	
	×
	3.9%

	Frequency of language of instruction spoken at home
	Frequency with which the language of instruction is spoken at home (never, sometime, usually, always)
	
	×
	4.8%

	Class-level
	
	
	
	

	Mathematics’ Achievement
	The class-level average of the corresponding individual level measure
	×
	
	

	Type of school 
	1 if private, 0 otherwise
	×
	
	.8%

	Number of students in the target class
	Numbers of students in the class
	×
	
	6%

	Number of students being enrolled in the school
	Numbers of students in the school
	×
	
	2.4%

	Community served by the school
	1  rural, 2 suburban, 3 urban, 4 urban-suburban,5 city
	×
	
	1%

	Teacher’s gender
	1 if female, 0 othewise
	×
	
	4.8%

	Teacher’s pedagogy
	Teacher’s training in semester units of
general pedagogy
	×
	
	16.5%

	Teacher’s math pedagogy
	Teacher’s number of semester units of
math training.
	×
	
	13.6%

	Teacher’s experience
	Teacher’s years of experience
	×
	
	5.1%


Note. 1We note that  for one of the mathematics achievement items, missingness was as high as 30% both at the pre-test and post-test. Analysis was run with and without the inclusion of this item and findings were unaffected.
Table A.2. The use of multiple regression and (restricted) multigroup multilevel latent variable model: Effects of student- and class- level background variables
	[bookmark: _Hlk126224861]
	Estimate (Standard Error)
	

	Student-level
	Multiple Regression
	Multilevel latent variable model

	Outcome:
	Mathematics post-test
	Mathematics post-test
	Mathematics self-concept

	[bookmark: _Hlk126225706]Mathematics pre-test
	 .679 (.007) ***
	 .864 (.021) ***
	.56 (.018)***

	Father’s occupation
	 .024 (.006) ***
	 .021 (.005) ***
	.015 (.012)

	Mother’s occupation
	 .011 (.007)
	 .011 (.006)
	-.008 (.011)

	Father’s higher education attained
	 .010 (.010)
	 .018 (.009) *
	-.004 (.021)

	Mother’s higher education attained
	 .005 (.011)
	 .006 (.010)
	-.003 (.021)

	Gender 
(1=male)
	-.046 (.011) ***
	-.029 (.011) *
	.112 (.022)***

	Number of older siblings
	-.006 (.003) *
	-.003 (.002)
	.006 (.006)

	Frequency of language of instruction spoken at home
	 .003 (.008)
	 .007 (.008)
	.004 (.024)

	
	
	 
	

	Class-level
	
	
	

	Teacher’s gender
	-.018 (.011)
	-.024 (.019)
	-.043 (.031)

	Number of years of teaching experience
	 .001 (.001)
	 .000 (.001)
	-.008 (.003)

	Number of years teaching mathematics to eight-year-old students
	 .007 (.001) ***
	 .007 (.002) ***
	.007 (.005)

	Number of courses in mathematics methods and pedagogy included in the teacher’s post-secondary education
	-.007 (.002) ***
	-.002 (.004)
	-.007 (.008)

	Number of courses in mathematics methods and pedagogy included in the teacher’s post-secondary education
	 .002 (.001)
	 .001 (.002)
	.015 (.005)**

	Number of students in the target class
	-.001 (.001)
	 .001 (.002)
	.002 (.003)

	Number of students being enrolled in the school
	 .000 (.000)
	-.012 (.007)
	Tiny (almost zero)

	Type of school 
(1=private)
	 .036 (.018) *
	 .039 (.031)
	.028 (.045)

	Community served by the school
	-.017 (.005) ***
	 .000 (.000)
	-.007 (.015)


*p<.05, **p<.05, ***p<.001

Table A.3. Measurement Invariance for Mathematics Achievement Measures 
	Measurement invariance fit index and parameter constraint specification

	 
	 
	N
	 
	
	 
	free para
	χ2 
	d.f.
	 
	RMSEA 
	CFI   
	TLI  

	Configural model 
	m1
	13656
	
	
	
	142
	924.655
	98
	
	0.043
	0.987
	0.977

	Weak inv. model
	m2
	13656
	 
	 
	 
	98
	1046.459
	142
	 
	0.037
	0.985
	0.983

	
	
	estimated parameters

	
	
	loading
	 
	Intercept
	 
	latent mean

	 
	 
	within/ between
	pre/   post
	country
	
	between § 
	pre/   post
	Country
	
	between § 
	pre/   post
	country

	Configural model 
	m1
	Free
	free
	free
	
	free
	free
	Free
	
	0
	0
	0

	Weak inv. model
	m2
	equal
	equal
	equal
	
	free
	free
	Free
	
	0
	0
	0

	Note: all variances, residual variances, and covariances were freely estimated in all models; 
§ none of the item intercepts or latent means are estimated at within level;  










Table A.4. Measurement Invariance for Mathematics Self-Concept Measures 
	Measurement invariance fit index and parameter constraint specification

	 
	 
	N
	 
	
	 
	free para
	χ2 
	d.f.
	 
	RMSEA 
	CFI   
	TLI  

	Configural model 
	m1
	13583
	
	
	
	58
	184.171
	14
	
	0.052
	0.989
	0.972

	Weak inv. model
	m2
	13583
	 
	 
	 
	40
	263.498
	32
	 
	0.040
	0.985
	0.983

	
	
	estimated parameters

	
	
	loading
	 
	intercept
	 
	latent mean

	 
	 
	within/ between
	pre/   post
	country
	
	between § 
	pre/   post
	country
	
	between § 
	pre/   post
	country

	Configural model 
	m1
	Free
	free
	free
	
	free
	free
	free
	
	0
	0
	0

	Weak inv. model
	m2
	equal
	equal
	equal
	
	free
	free
	free
	
	0
	0
	0

	Note: all variances, residual variances, and covariances were freely estimated in all models; 
§ none of the item intercepts or latent means are estimated at within level;  











Table A.5. The impact of adjustments of sampling error on compositional analyses estimates1.
	Country
	Model
	 Big Fish Little Pond Effect
	Peer Spillover Effect


	USA
	latent manifest
	-.575 (.077) ***
	.187 (.084) *

	
	doubly latent
	-657 (.091) ***
	 .295 (.144) *

	
	latent manifest
	-.561 (.056) ***
	.169 (.073) *

	Canada Ontario
	doubly latent
	-.646 (.071) ***
	 .275 (.128) *

	
	latent manifest
	-.681 (.067) ***
	-.030 (.056)

	New Zealand
	doubly latent
	-.890 (.091) ***
	-.023 (.178)


 *p<.05, **p<.01, ***p<.001
1 Effect size of the corresponding estimate is reported.




Table A.6. The Big-Fish-Little-Pond Effect (BFLPE) and the Peer Spillover Effect:  Controls for different sets of student-level background characteristics1.
	Country
	Model
	 Big Fish Little Pond Effect
	Peer Spillover Effect


	USA
	doubly latent with covariates2
	-.630 (.091) ***
	 .231 (.143) 

	
	doubly latent with covariates3
	-.630 (.087) ***
	 .198 (.182)

	Canada (Ontario)
	doubly latent with covariates2
	-.680 (.078) *** 
	 .246 (.132) 

	
	doubly latent with covariates3
	-.604 (.067) ***
	 .221 (.082) *

	New Zealand
	doubly latent with covariates2
	-.889 (.096) ***
	-.116 (.178)

	
	doubly latent with covariates3
	-.714 (.076) ***
	-.076 (.059)


*p<.05, **p<.01, ***p<.001
1 Effect size of the corresponding estimate are reported
[bookmark: _Hlk108519818]2Adjustments made for father’s and mother’s occupation (un- or semiskilled, skilled worker, clerical or sale, professional), father’s and mother’s higher education attained (little or none, primary school, secondary school, beyond secondary), students’ gender (female, male), frequency with which the language of instruction is spoken at home (never, sometime, usually, always)
3Adjustments made for students’ background characteristics: father’s occupation (un- or semiskilled, skilled worker, clerical or sale, professional), father’s higher education attained (little or none, primary school, secondary school, beyond secondary), students’ gender (female, male), frequency with which the language of instruction is spoken at home (never, sometime, usually, always).4 Additional adjustment made for parental attributes: parents interested in helping the student with mathematics (exactly like, somewhat like, unsure, not much like, not at all like), parents ’encourage the student to learn mathematics (exactly like, somewhat like, unsure, not much like, not at all like), parents want the student to do well in mathematics (exactly like, somewhat like, unsure, not much like, not at all like).”




A.4 Mplus code
TITLE: Model 1 Multiple Regression - Replication of Zimmer & Toma (2000);

  DATA: File is "dataZimmer.dat";

  TYPE IS IMPUTATION;

    VARIABLE: Names are

    cntry Imp_ sch_id cl_id st_id stratwt schlwt !weights and identifications
    yfocci ymocci yfeduc ymeduc ysex xoldsib yhomlan !student background variables
    priv!whether the class belongs to a private or a piblic school
    Zxind1 Zxind2 Zxind3 Zxind4 Zyind1 Zyind2 Zyind3 Zyind4 zx zy !individual-level variable
    Zxind1_sm Zxind2_sm Zxind3_sm Zxind4_sm Zx_sm !school-level aggregates
    Zxind1_cm Zxind2_cm Zxind3_cm Zxind4_cm zx_clm !class-level aggregates
    Zymat1 Zymat2 Zymat4 Zymat5 Zymat!standardised mathematics self-concept items
    tsex texp texpm tedm tedg tnstuds sarea senrlt;!school and class level variables


    USEVARIABLES ARE
    zx zy zx_clm yfocci ymocci yfeduc ymeduc ysex xoldsib yhomlan priv tsex texp
    texpm tedm tedg tnstuds sarea senrlt inter2;
   
 missing are all (999);

    DEFINE:
    CENTER zx (GROUPMEAN);
    inter2 = cntry*zx_clm;
    MODEL:

    zy ON zx (b_with);
    zy ON zx_clm (b_bet);
    zy ON yfocci ymocci yfeduc ymeduc ysex xoldsib yhomlan priv tsex texp
    texpm tedm tedg tnstuds sarea senrlt inter2;

    !MODEL CONSTRAINT: 

    ! new(cont);
     ! cont = b_bet - b_with;


      OUTPUT: stdyx;



TITLE: Model multi-group latent variable models;

DATA: File is "dataZimmer.dat";

TYPE IS IMPUTATION;

VARIABLE: Names are

        cntry Imp_ sch_id cl_id st_id stratwt schlwt !weights and identifications
        yfocci ymocci yfeduc ymeduc ysex xoldsib yhomlan !student background variables
        priv!whether the class belongs to a private or a piblic school
        Zx1 Zx2 Zx3 Zx4 Zy1 Zy2 Zy3 Zy4 zx zy !individual-level variable
        Zxind1_sm Zxind2_sm Zxind3_sm Zxind4_sm Zx_sm !school-level aggregates
        Zxind1_cm Zxind2_cm Zxind3_cm Zxind4_cm zx_clm !class-level aggregates
        Zymat1 Zymat2 Zymat4 Zymat5 Zymat!standardised mathematics self-concept items
        tsex texp texpm tedm tedg tnstuds sarea senrlt;!school and class level variables

MISSING = ALL(999);

USEVARIABLES ARE
    Zx1 Zx2 Zx3 Zx4 Zy1 Zy2 Zy3 Zy4
    Zymat1 Zymat2 Zymat4 Zymat5 
    yfocci ymocci yfeduc
    ymeduc ysex xoldsib yhomlan priv
    tsex texp texpm tedm tedg tnstuds sarea senrlt;

    within = yfocci ymocci yfeduc ymeduc ysex yhomlan xoldsib;

   between=priv tsex texp texpm tedm tedg tnstuds sarea senrlt;

    cluster = cl_id;


 GROUPING IS  cntry (1=CON 2=NZL 3=USA);

 DEFINE:

      CENTER zx1 (GRANDMEAN);
      CENTER zx2 (GRANDMEAN);
      CENTER zx3 (GRANDMEAN);
      CENTER zx4 (GRANDMEAN);

ANALYSIS:
    type = twolevel ;
    H1iterations = 10000;










![continued]
    MODEL:
    
    !Model CON:

     %within%

    PRE_W by Zx1 (1);
    PRE_W by Zx2 (2);
    PRE_W by Zx3 (3);
    PRE_W by Zx4 (4);

    POST_W by Zy1 (5);
    POST_W by Zy2 (6);
    POST_W by Zy3 (7);
    POST_W by Zy4 (8);

    MSC2_W by zymat1 (9);
    MSC2_W by zymat2 (10);
    MSC2_W by zymat4 (11);
    MSC2_W by zymat5 (12);

    POST_W on yfocci;
    POST_W on ymocci;
    POST_W on yfeduc;
    POST_W on ymeduc;
    POST_W on ysex;
    POST_W on xoldsib;
    POST_W on yhomlan;

    MSC2_W on yfocci;
    MSC2_W on ymocci;
    MSC2_W on yfeduc;
    MSC2_W on ymeduc;
    MSC2_W on ysex;
    MSC2_W on xoldsib;
    MSC2_W on yhomlan;

    POST_W on PRE_W (b_wit25);
    MSC2_W on PRE_W (bfy4w25);

    PRE_W (Psi_W25);
    POST_W (The_W25);
    MSC2_W (Theta_W25);

    %between%
    PRE_B by Zx1 (1);
    PRE_B by Zx2 (2);
    PRE_B by Zx3 (3);
    PRE_B by Zx4 (4);

    POST_B by Zy1 (5);
    POST_B by Zy2 (6);
    POST_B by Zy3 (7);
    POST_B by Zy4 (8);

![continued]   
    MSC2_B by zymat1 (9);
    MSC2_B by zymat2 (10);
    MSC2_B by zymat4 (11);
    MSC2_B by zymat5 (12);

    POST_B on PRE_B (b_bet25);
    MSC2_B on PRE_B (bfy4b25);

    POST_B on priv;
    POST_B on tsex;
    POST_B on texp;
    POST_B on texpm;
    POST_B on tedm;
    POST_B on  tedg;
    POST_B on tnstuds;
    POST_B on sarea;
    POST_B on senrlt;

    MSC2_B on priv;
    MSC2_B on tsex;
    MSC2_B on texp;
    MSC2_B on texpm;
    MSC2_B on tedm;
    MSC2_B on  tedg;
    MSC2_B on tnstuds;
    MSC2_B on sarea;
    MSC2_B on senrlt;


    PRE_B (Psi_B25);
    POST_B (The_B25);
    MSC2_B (Theta_B25);


    MODEL NZL:

    %within%

    PRE_W by Zx1 (1);
    PRE_W by Zx2 (2);
    PRE_W by Zx3 (3);
    PRE_W by Zx4 (4);

    POST_W by Zy1 (5);
    POST_W by Zy2 (6);
    POST_W by Zy3 (7);
    POST_W by Zy4 (8);

    MSC2_W by zymat1 (9);
    MSC2_W by zymat2 (10);
    MSC2_W by zymat4 (11);
    MSC2_W by zymat5 (12);



![continued]

    POST_W on yfocci;
    POST_W on ymocci;
    POST_W on yfeduc;
    POST_W on ymeduc;
    POST_W on ysex;
    POST_W on xoldsib;
    POST_W on yhomlan;

    MSC2_W on yfocci;
    MSC2_W on ymocci;
    MSC2_W on yfeduc;
    MSC2_W on ymeduc;
    MSC2_W on ysex;
    MSC2_W on xoldsib;
    MSC2_W on yhomlan;

    POST_W on PRE_W (b_wit63);
    MSC2_W on PRE_W (bfy4w63);

    PRE_W (Psi_W63);
    POST_W (The_W63);
    MSC2_W (Theta_W63);

    %between%
    PRE_B by Zx1 (1);
    PRE_B by Zx2 (2);
    PRE_B by Zx3 (3);
    PRE_B by Zx4 (4);

    POST_B by Zy1 (5);
    POST_B by Zy2 (6);
    POST_B by Zy3 (7);
    POST_B by Zy4 (8);

    MSC2_B by zymat1 (9);
    MSC2_B by zymat2 (10);
    MSC2_B by zymat4 (11);
    MSC2_B by zymat5 (12);

    POST_B on PRE_B (b_bet63);
    MSC2_B on PRE_B (bfy4b63);

    POST_B on priv;
    POST_B on tsex;
    POST_B on texp;
    POST_B on texpm;
    POST_B on tedm;
    POST_B on  tedg;
    POST_B on tnstuds;
    POST_B on sarea;
    POST_B on senrlt;



![continued]
    MSC2_B on priv;
    MSC2_B on tsex;
    MSC2_B on texp;
    MSC2_B on texpm;
    MSC2_B on tedm;
    MSC2_B on  tedg;
    MSC2_B on tnstuds;
    MSC2_B on sarea;
    MSC2_B on senrlt;


    PRE_B (Psi_B63);
    POST_B (The_B63);
    MSC2_B (Theta_B63);


    MODEL USA:

    %within%

    PRE_W by Zx1 (1);
    PRE_W by Zx2 (2);
    PRE_W by Zx3 (3);
    PRE_W by Zx4 (4);

    POST_W by Zy1 (5);
    POST_W by Zy2 (6);
    POST_W by Zy3 (7);
    POST_W by Zy4 (8);

    MSC2_W by zymat1 (9);
    MSC2_W by zymat2 (10);
    MSC2_W by zymat4 (11);
    MSC2_W by zymat5 (12);

    POST_W on yfocci;
    POST_W on ymocci;
    POST_W on yfeduc;
    POST_W on ymeduc;
    POST_W on ysex;
    POST_W on xoldsib;
    POST_W on yhomlan;

    MSC2_W on yfocci;
    MSC2_W on ymocci;
    MSC2_W on yfeduc;
    MSC2_W on ymeduc;
    MSC2_W on ysex;
    MSC2_W on xoldsib;
    MSC2_W on yhomlan;

    POST_W on PRE_W (b_wit81);
    MSC2_W on PRE_W (bfy4w81);

![continued]

    PRE_W (Psi_W81);
    POST_W (The_W81);
    MSC2_W (Theta_W81);

    %between%
    PRE_B by Zx1 (1);
    PRE_B by Zx2 (2);
    PRE_B by Zx3 (3);
    PRE_B by Zx4 (4);

    POST_B by Zy1 (5);
    POST_B by Zy2 (6);
    POST_B by Zy3 (7);
    POST_B by Zy4 (8);

    MSC2_B by zymat1 (9);
    MSC2_B by zymat2 (10);
    MSC2_B by zymat4 (11);
    MSC2_B by zymat5 (12);

    POST_B on PRE_B (b_bet81);
    MSC2_B on PRE_B (bfy4b81);

    POST_B on priv;
    POST_B on tsex;
    POST_B on texp;
    POST_B on texpm;
    POST_B on tedm;
    POST_B on  tedg;
    POST_B on tnstuds;
    POST_B on sarea;
    POST_B on senrlt;

    MSC2_B on priv;
    MSC2_B on tsex;
    MSC2_B on texp;
    MSC2_B on texpm;
    MSC2_B on tedm;
    MSC2_B on  tedg;
    MSC2_B on tnstuds;
    MSC2_B on sarea;
    MSC2_B on senrlt;


    PRE_B (Psi_B81);
    POST_B (The_B81);
    MSC2_B (Theta_B81);








![continued]

    !in what follows I provide the estimation of the different parameters i need to estimate

    MODEL CONSTRAINT:

    !parameters for USA
      new(cont81);
      cont81 = b_bet81 - b_wit81;
      new(ES1cont81);
         ES1cont81= 2*cont81*(sqrt(Psi_B81)/sqrt(The_W81));

      new(bflpe81);
      bflpe81 = bfy4b81 - bfy4w81;
      new(ES1bflpe81);
         ES1bflpe81 = 2*bflpe81*(sqrt(Psi_B81)/sqrt(Theta_W81));

    !parameters for CON
     new(cont25);
      cont25 = b_bet25 - b_wit25;
      new(ES125);
        ES125 = 2*cont25*(sqrt(Psi_B25)/sqrt(The_W25));

     new(bflpe25);
      bflpe25 = bfy4b25 - bfy4w25;
      new(ES1bflpe25);
         ES1bflpe25 = 2*bflpe25*(sqrt(Psi_B25)/sqrt(Theta_W25));

    !parameters for NZL
     new(cont63);
     cont63 = b_bet63 - b_wit63;
     new(ES163);
     ES163= 2*cont63*(sqrt(Psi_B63)/sqrt(The_W63));

      new(bflpe63);
      bflpe63 = bfy4b63 - bfy4w63;
      new(ES1bflpe63);
      ES1bflpe63 = 2*bflpe63*(sqrt(Psi_B63)/sqrt(Theta_W63));


      OUTPUT: standardized tech1 TECH4;









  TITLE: Model Multi-Group latent variable models - Replication of Zimmer & Toma (2000);

      DATA: File is "dataZimmer.dat";

      TYPE IS IMPUTATION;

        VARIABLE: Names are

        cntry Imp_ sch_id cl_id st_id stratwt schlwt !weights and identifications
        yfocci ymocci yfeduc ymeduc ysex xoldsib yhomlan !student background variables
        priv!whether the class belongs to a private or a piblic school
        Zx1 Zx2 Zx3 Zx4 Zy1 Zy2 Zy3 Zy4 zx zy !individual-level variable
        Zxind1_sm Zxind2_sm Zxind3_sm Zxind4_sm Zx_sm !school-level aggregates
        Zxind1_cm Zxind2_cm Zxind3_cm Zxind4_cm zx_clm !class-level aggregates
        Zymat1 Zymat2 Zymat4 Zymat5 Zymat!standardised mathematics self-concept items
        tsex texp texpm tedm tedg tnstuds sarea senrlt;!school and class level variables

      MISSING = ALL(999);

    USEVARIABLES ARE
    Zx1 Zx2 Zx3 Zx4 Zy1 Zy2 Zy3 Zy4
    Zymat1 Zymat2 Zymat4 Zymat5 
    yfocci ymocci yfeduc
    ymeduc ysex xoldsib yhomlan priv
    tsex texp texpm tedm tedg tnstuds sarea senrlt;

    within = yfocci ymocci yfeduc ymeduc ysex yhomlan xoldsib;

    between=priv tsex texp texpm tedm tedg tnstuds sarea senrlt;

    cluster = cl_id;


    GROUPING IS  cntry (1=CON 2=NZL 3=USA);

     DEFINE:

      CENTER zx1 (GRANDMEAN);
      CENTER zx2 (GRANDMEAN);
      CENTER zx3 (GRANDMEAN);
      CENTER zx4 (GRANDMEAN);




![continued]

    ANALYSIS:
    type = twolevel ;
    H1iterations = 10000;


    MODEL:
    
    !Model CON:

     %within%

    PRE_W by Zx1 (1);
    PRE_W by Zx2 (2);
    PRE_W by Zx3 (3);
    PRE_W by Zx4 (4);

    POST_W by Zy1 (5);
    POST_W by Zy2 (6);
    POST_W by Zy3 (7);
    POST_W by Zy4 (8);

    MSC2_W by zymat1 (9);
    MSC2_W by zymat2 (10);
    MSC2_W by zymat4 (11);
    MSC2_W by zymat5 (12);

    POST_W on yfocci;
    POST_W on ymocci;
    POST_W on yfeduc;
    POST_W on ymeduc;
    POST_W on ysex;
    POST_W on xoldsib;
    POST_W on yhomlan;

    MSC2_W on yfocci;
    MSC2_W on ymocci;
    MSC2_W on yfeduc;
    MSC2_W on ymeduc;
    MSC2_W on ysex;
    MSC2_W on xoldsib;
    MSC2_W on yhomlan;




![continued]

    POST_W on PRE_W (b_wit25);
    MSC2_W on PRE_W (bfy4w25);
    POST_W on MSC2_W (b25);

    PRE_W (Psi_W25);
    POST_W (The_W25);
    MSC2_W (Theta_W25);

    %between%
    PRE_B by Zx1 (1);
    PRE_B by Zx2 (2);
    PRE_B by Zx3 (3);
    PRE_B by Zx4 (4);

    POST_B by Zy1 (5);
    POST_B by Zy2 (6);
    POST_B by Zy3 (7);
    POST_B by Zy4 (8);

    MSC2_B by zymat1 (9);
    MSC2_B by zymat2 (10);
    MSC2_B by zymat4 (11);
    MSC2_B by zymat5 (12);

    POST_B on PRE_B (b_bet25);
    MSC2_B on PRE_B (bfy4b25);

    POST_B on priv;
    POST_B on tsex;
    POST_B on texp;
    POST_B on texpm;
    POST_B on tedm;
    POST_B on  tedg;
    POST_B on tnstuds;
    POST_B on sarea;
    POST_B on senrlt;

    MSC2_B on priv;
    MSC2_B on tsex;
    MSC2_B on texp;
    MSC2_B on texpm;
    MSC2_B on tedm;
    MSC2_B on  tedg;
    MSC2_B on tnstuds;
    MSC2_B on sarea;
    MSC2_B on senrlt;
    PRE_B (Psi_B25);
    POST_B (The_B25);
    MSC2_B (Theta_B25);


    MODEL NZL:

    %within%

    PRE_W by Zx1 (1);
    PRE_W by Zx2 (2);
    PRE_W by Zx3 (3);
    PRE_W by Zx4 (4);

    POST_W by Zy1 (5);
    POST_W by Zy2 (6);
    POST_W by Zy3 (7);
    POST_W by Zy4 (8);

    MSC2_W by zymat1 (9);
    MSC2_W by zymat2 (10);
    MSC2_W by zymat4 (11);
    MSC2_W by zymat5 (12);

    POST_W on yfocci;
    POST_W on ymocci;
    POST_W on yfeduc;
    POST_W on ymeduc;
    POST_W on ysex;
    POST_W on xoldsib;
    POST_W on yhomlan;

    MSC2_W on yfocci;
    MSC2_W on ymocci;
    MSC2_W on yfeduc;
    MSC2_W on ymeduc;
    MSC2_W on ysex;
    MSC2_W on xoldsib;
    MSC2_W on yhomlan;

    POST_W on PRE_W (b_wit63);
    MSC2_W on PRE_W (bfy4w63);
    POST_W on MSC2_W (b63);



![continued]
    PRE_W (Psi_W63);
    POST_W (The_W63);
    MSC2_W (Theta_W63);

    %between%
    PRE_B by Zx1 (1);
    PRE_B by Zx2 (2);
    PRE_B by Zx3 (3);
    PRE_B by Zx4 (4);

    POST_B by Zy1 (5);
    POST_B by Zy2 (6);
    POST_B by Zy3 (7);
    POST_B by Zy4 (8);

    MSC2_B by zymat1 (9);
    MSC2_B by zymat2 (10);
    MSC2_B by zymat4 (11);
    MSC2_B by zymat5 (12);

    POST_B on PRE_B (b_bet63);
    MSC2_B on PRE_B (bfy4b63);

    POST_B on priv;
    POST_B on tsex;
    POST_B on texp;
    POST_B on texpm;
    POST_B on tedm;
    POST_B on  tedg;
    POST_B on tnstuds;
    POST_B on sarea;
    POST_B on senrlt;

    MSC2_B on priv;
    MSC2_B on tsex;
    MSC2_B on texp;
    MSC2_B on texpm;
    MSC2_B on tedm;
    MSC2_B on  tedg;
    MSC2_B on tnstuds;
    MSC2_B on sarea;
    MSC2_B on senrlt;




![continued]
    PRE_B (Psi_B63);
    POST_B (The_B63);
    MSC2_B (Theta_B63);

    MODEL USA:

    %within%

    PRE_W by Zx1 (1);
    PRE_W by Zx2 (2);
    PRE_W by Zx3 (3);
    PRE_W by Zx4 (4);

    POST_W by Zy1 (5);
    POST_W by Zy2 (6);
    POST_W by Zy3 (7);
    POST_W by Zy4 (8);

    MSC2_W by zymat1 (9);
    MSC2_W by zymat2 (10);
    MSC2_W by zymat4 (11);
    MSC2_W by zymat5 (12);

    POST_W on yfocci;
    POST_W on ymocci;
    POST_W on yfeduc;
    POST_W on ymeduc;
    POST_W on ysex;
    POST_W on xoldsib;
    POST_W on yhomlan;

    MSC2_W on yfocci;
    MSC2_W on ymocci;
    MSC2_W on yfeduc;
    MSC2_W on ymeduc;
    MSC2_W on ysex;
    MSC2_W on xoldsib;
    MSC2_W on yhomlan;

    POST_W on PRE_W (b_wit81);
    MSC2_W on PRE_W (bfy4w81);
    POST_W on MSC2_W (b81);




![continued]
    PRE_W (Psi_W81);
    POST_W (The_W81);
    MSC2_W (Theta_W81);

    %between%
    PRE_B by Zx1 (1);
    PRE_B by Zx2 (2);
    PRE_B by Zx3 (3);
    PRE_B by Zx4 (4);

    POST_B by Zy1 (5);
    POST_B by Zy2 (6);
    POST_B by Zy3 (7);
    POST_B by Zy4 (8);

    MSC2_B by zymat1 (9);
    MSC2_B by zymat2 (10);
    MSC2_B by zymat4 (11);
    MSC2_B by zymat5 (12);

    POST_B on PRE_B (b_bet81);
    MSC2_B on PRE_B (bfy4b81);

    POST_B on priv;
    POST_B on tsex;
    POST_B on texp;
    POST_B on texpm;
    POST_B on tedm;
    POST_B on  tedg;
    POST_B on tnstuds;
    POST_B on sarea;
    POST_B on senrlt;

    MSC2_B on priv;
    MSC2_B on tsex;
    MSC2_B on texp;
    MSC2_B on texpm;
    MSC2_B on tedm;
    MSC2_B on  tedg;
    MSC2_B on tnstuds;
    MSC2_B on sarea;
    MSC2_B on senrlt;

    PRE_B (Psi_B81);
    POST_B (The_B81);
    MSC2_B (Theta_B81);
    !in what follows I provide the estimation of the different parameters i need to estimate

    MODEL CONSTRAINT:

    !parameters for USA

    !the direct BFLPE
      new(cont81);
      cont81 = b_bet81 - b_wit81;
      new(ES1cont81);
         ES1cont81= 2*cont81*(sqrt(Psi_B81)/sqrt(The_W81));

      new(bflpe81);
      bflpe81 = bfy4b81 - bfy4w81;
      new(ES1bflpe81);
         ES1bflpe81 = 2*bflpe81*(sqrt(Psi_B81)/sqrt(Theta_W81));

      !the indirect effect of class average mathematics achievement on susbequent mathematics achievement
      !via mathematics self-concept

      new(indir81);
      indir81 = bflpe81*b81;

      !the total peer spillover effect

       new(tot81);
       tot81 = cont81+indir81;
       new(EStot81);
       EStot81= 2* tot81*(sqrt(Psi_B81)/sqrt(The_W81));

    !parameters for CON
     new(cont25);
      cont25 = b_bet25 - b_wit25;
      new(ES125);
        ES125 = 2*cont25*(sqrt(Psi_B25)/sqrt(The_W25));

     new(bflpe25);
      bflpe25 = bfy4b25 - bfy4w25;
      new(ES1bflpe25);
         ES1bflpe25 = 2*bflpe25*(sqrt(Psi_B25)/sqrt(Theta_W25));
         
      !the indirect effect of class average mathematics achievement on susbequent mathematics achievement
      !via mathematics self-concept

![continued]
      new(indir25);
      indir25 = bflpe25*b25;

      !the total peer spillover effect

       new(tot25);
       tot25 = cont25+indir25;
       new(EStot25);
       EStot25= 2* tot25*(sqrt(Psi_B25)/sqrt(The_W25));

    !parameters for NZL
     new(cont63);
     cont63 = b_bet63 - b_wit63;
     new(ES163);
     ES163= 2*cont63*(sqrt(Psi_B63)/sqrt(The_W63));

      new(bflpe63);
      bflpe63 = bfy4b63 - bfy4w63;
      new(ES1bflpe63);
      ES1bflpe63 = 2*bflpe63*(sqrt(Psi_B63)/sqrt(Theta_W63));

      !the indirect effect of class average mathematics achievement on susbequent mathematics achievement
      !via mathematics self-concept

      new(indir63);
      indir63 = bflpe63*b63;

      !the total peer spillover effect

       new(tot63);
       tot63 = cont63+indir63;
       new(EStot63);
       EStot63= 2* tot63*(sqrt(Psi_B63)/sqrt(The_W63));


      OUTPUT: standardized tech1 TECH4 modindices;
