Online Supplement

Part I. Models
Our main model discussed in the Results section in the main text is described by the following equation:

 
In Equation 1,  is the probability of any of the following four outcomes: academic pathway (), hybrid pathway , other unclassified pathways , or no response . The choice of vocational pathway is the reference category. ABL is the student’s composite ability measure. HEP is a binary indicator equal to one if a student has higher-educated parents (and zero otherwise). SEX is a binary indicator equal to one for female (and zero for male). RES is the area of a student’s residence at the time of the TIMSS assessment.

In Table 5 in the main text, we use the same model as Equation 1, but we redefine the set of outcomes as follows: academic pathway or hybrid pathway (), other unclassified pathways , or no response  (vocational pathway as the reference category).

The model discussed in the Alternative Measures of Social Background section in the main text is described by the following equation:




Equation 2 shares the same components as Equation 1, with the addition of OCU, standing for the highest ISEI score for the occupation of a student’s parents, and WLT, standing for the PISA index for family wealth.



Part II. Potential bias due to sample attrition
A potential problem for statistical inference is posed by sample attrition, which by Wave 5 amounted to 20 percent of the original TIMSS sample. If attrition is selective with respect to the main outcomes of interest (educational pathways), it could be a source of possible bias in our estimates. To test this possibility, we consider early students’ educational aspirations from the more complete samples. Specifically, we have data on 4,138 respondents of Wave 2 of the TrEC survey, as well as track-choice information for an additional 755 non-respondents in Wave 2, which was collected as part of a sample replenishment effort. As part of our robustness checks, we complement our main analyses of real educational pathways (as reported by Wave 5) presented in Table 3 in the main text with analyses of aspired educational pathways from the earlier but more complete samples (as reported by Wave 2). If significant attrition bias is present, we would expect this to be reflected in substantive differences between the estimation results.

We start with a discussion of aspired educational pathways and present their distribution for students who were successfully surveyed in Wave 5 (Table S1, second column) and those whose status in Wave 5 remains unknown (Table S1, third column). Table S1 shows that, in Wave 5, respondents aspiring to take the academic pathway are slightly over-represented, and respondents aspiring to take the vocational pathway are slightly under-represented. The share of students aspiring to take the hybrid pathway is also underestimated among the non-missing cases in Wave 5. Overall, these results suggest that the true distribution of real educational pathways might indeed be slightly different from the one reported in the first column of Table S1 (or Table 3, main text), and as such, sample attrition bias is likely.

To inspect whether attrition affects the substantive findings presented in the article, we re-estimate our main model (Table A1, main text) by substituting the real, that is, accomplished, educational pathways with aspired educational pathways. As Figure S1 shows (model estimates in Table S2), the results of this estimation do not deviate from the patterns of the real educational pathways (see Figure 1, main text) in a manner that would force us to reconsider our findings.

Table S1. Real and aspired educational transitions of students
	Educational pathway
	Real pathways 
in Wave 5a
	Aspired pathways reported in Wave 2b

	
	
	as a percentage of respondents in Wave 5
	as a percentage of non-respondents in Wave5

	Academic pathway 
	51.6%
	66.0%
	46.4%

	Hybrid pathway
	9.8%
	14.8%
	18.0%

	Vocational pathway
	26.9%
	18.4%
	32.9%

	Other pathways
	11.8%
	0.8%
	2.7%

	Total
	100.0%
	100.0%
	100.0%

	Observations
	4,752
	3,799
	953


Source: TrEC; authors’ calculations.
aPercentages weighted using longitudinal weights for Wave 5.
bPercentages weighted using TIMSS original sample weights. 

Figure S1. Average marginal effect (AME) of students’ social background by their ability on the probability of choosing educational pathways substituted with aspirations reported in TIMSS sample
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Source: TrEC; authors’ calculations.
Note: AME of social background corresponds to having higher- versus lower-educated parents. Vertical spreads denote 95% confidence intervals. Estimates based on the model in Table S2. 
Table S2. Multinomial regression model for the choice of educational pathways substituted with aspirations reported in TIMSS sample
	
	Academic pathway
	Hybrid pathway

	Composite ability measure
	1.124**
(.066)
	.464**
(.075)

	Higher-educated parents
	1.388**
(.110)
	.811**
(.132)

	× Composite ability measure
	.348**
(.118)
	.086
(.132)

	Constant
	.612**
(.089)
	–.662**
(.113)

	Log-likelihood
	–3219.9
	

	df
	12
	

	LR χ2
	1261.4**
	

	N
	4,271
	


Source: TrEC; authors’ calculations.
Note: The reference category for the dependent variable is vocational pathway. The model includes controls for sex and the student’s area of residence at the time of the TIMSS assessment. Appropriate weights were applied to account for the differences between the TIMSS and PISA samples. Main values are log-odds. Standard errors are in parentheses. 
^p < .10; *p < .05; **p < .01.





Part III. Sensitivity analyses using alternative measures of ability
In this supplement, we replicate our main analyses (i.e., based on the model provided in Table A1, main text) using different ability measures rather than the composite measure obtained using principal component analysis. According to Figure S2 (models’ estimates in Table S3), our key findings (see Figure 1, main text) hold for separate PISA scores; however, the pattern is not statistically robust when separate TIMSS scores are applied. We recognize that this inconsistency can weaken the credibility of the main findings in our article due to the following: 

1) TIMSS higher sample quality: The TIMSS sample is the parent sample for all subsequent waves; therefore, it must provide an unbiased representation of the target cohort.[footnoteRef:1]  [1:  Some students from the original TIMSS sample did not participate in the PISA assessment (see Table 1, main text).] 

2) Structure of TIMSS assessment: The TIMSS assessment is argued to better resemble Russian secondary general schools’ curriculum than the PISA assessment (Tyumeneva, Val’dman, and Carnoy 2014). Thus, it should be more relevant for success in the academic pathway via USE admissions. The latter point is especially important because the theoretical rationale behind our hypotheses hinges on the USE as an important institutional feature that triggers different types of strategies.

To check whether the first argument is valid, we re-estimate the models using TIMSS measures for ability on a truncated PISA sample. However, Figure S3 shows (models’ estimates in Table S4), the patterns for the TIMSS models remain unchanged and inconsistent with the patterns reported for the PISA and composite ability scores. This indicates that possible sample bias is not the source of the inconsistency.

To test the plausibility of the second, more substantive argument, we use the USE scores reported by TrEC participants after 11th grade (Wave 4). Table S5 contains correlations between USE scores in Russian and math—two obligatory subjects taken by all secondary general-school graduates—and the six measures of academic ability used in our analyses. According to our comparison, the TIMSS measures do not outperform the rest of our measures in terms of their correlations with USE scores. In fact, they are much less predictive of the USE scores in Russian than PISA scores and our composite ability measure. We corroborate this intuition with the analyses presented in Table S6, where the models that use TIMSS measures have the weakest goodness-of-fit in predicting the choice of educational pathway.

The following tentative explanation can be put forward. PISA assessments, which are said to be less subject-specific and less attached to the national school curricula (Tyumeneva et al. 2014), [footnoteRef:2] evaluate competencies that are applicable in a wider array of contexts than the more focused and curriculum-based TIMSS assessment. In other words, rather than measuring the degree of mastership of a specific set of skills, PISA might be capturing skills that facilitate learning in the broader sense. As such, PISA assessments may actually be more appropriate as more general proxies of academic ability. In any case, we conclude that the inconsistencies produced by TIMMS scores in our models are not a strong argument against the interpretation of our main findings in the article. [2:  Tyumeneva Yuliya, Igor Val’dman, and Martin Carnoy. 2014. “Chto dayut predmetnye znaniya dlya umeniya primenyat’ ikh v novom kontekste. Pervye rezyl’taty sravnitel’nogo analiza TIMSS-2011 i PISA-2012. [What Does Subject Knowledge Give for Its Applying in New Context. The First Results from Studies TIMSS-2011 and PISA‑2012]” Voprosy obrazovaniya [Educational Studies] (1):8–24.
] 

[bookmark: _GoBack]Figure S2. Average marginal effects (AME) of social background by their ability on the probability of choosing educational pathways using different ability measures

[image: C:\Users\Пользователь\Dropbox\bypass_article\data_and_analysis\graphs\Figure6PISAmat.png]
[image: C:\Users\Пользователь\Dropbox\bypass_article\data_and_analysis\graphs\Figure6PISAread.png]
[image: C:\Users\Пользователь\Dropbox\bypass_article\data_and_analysis\graphs\Figure6PISAsci.png]
[image: C:\Users\Пользователь\Dropbox\bypass_article\data_and_analysis\graphs\Figure6TIMSSmat.png]
[image: C:\Users\Пользователь\Dropbox\bypass_article\data_and_analysis\graphs\Figure6TIMSSsci.png]
Source: TrEC; authors’ calculations.
Note: AME of social background corresponds to having higher- versus lower-educated parents. Vertical spreads denote 95% confidence intervals. Estimates based on the model in Table S3. 
Table S3. Multinomial regression models for the choice of educational pathways using alternative ability measures
	
	(1)
	(2)
	(3)
	(4)
	(5)

	
	PISA math score
	PISA reading score
	PISA science score
	TIMSS math score
	TIMSS science score

	Academic pathway

	Ability measure
	1.299**
(.077)
	1.303**
(.079)
	1.097**
(.073)
	1.031**
(.066)
	.865**
(.063)

	Higher-educated parents
	1.336**
(.110)
	1.410**
(.110)
	1.377**
(.106)
	1.477**
(.102)
	1.492**
(.100)

	× Ability measure
	–.057
(.118)
	–.045
(.119)
	.032
(.114)
	.175
(.109)
	.264*
(.105)

	Constant
	–.134
(.096)
	.223*
(.100)
	–.157^
(.094)
	–.195*
(.090)
	–.284**
(.088)

	Hybrid pathway

	Ability measure
	.520**
(.101)
	.543**
(.102)
	.415**
(.098)
	.222*
(.090)
	.111
(.087)

	Higher-educated parents
	.599**
(.152)
	.660**
(.150)
	.646**
(.150)
	.737**
(.146)
	.767**
(.145)

	× Ability measure
	–.185
(.157)
	–.226
(.155)
	–.179
(.153)
	.107
(.149)
	.108
(.144)

	Constant
	–1.836**
(.154)
	–1.743**
(.160)
	–1.906**
(.154)
	–2.002**
(.150)
	–2.083**
(.150)

	Other pathways

	Ability measure
	.463**
(.088)
	.241**
(.087)
	.273**
(.085)
	.329**
(.077)
	.187*
(.074)

	Higher-educated parents
	.452**
(.143)
	.569**
(.145)
	.519**
(.142)
	.475**
(.135)
	.514**
(.134)

	× Ability measure
	.121
(.147)
	.230
(.144)
	.170
(.143)
	.136
(.138)
	.265*
(.135)

	Constant
	–.589**
(.116)
	–.602**
(.126)
	–.680**
(.116)
	–.650**
(.110)
	–.735**
(.108)

	No response

	Ability measure
	.355**
(.074)
	.222**
(.073)
	.206**
(.071)
	.188**
(.063)
	.119^
(.061)

	Higher-educated parents
	.643**
(.121)
	.733**
(.122)
	.700**
(.119)
	.783**
(.112)
	.796**
(.109)

	× Ability measure
	.260*
(.122)
	.391**
(.120)
	.315**
(.119)
	.332**
(.113)
	.331**
(.109)

	Constant
	–.311**
(.103)
	–.274*
(.110)
	–.389**
(.103)
	–.353**
(.096)
	–.408**
(.094)

	Log-likelihood
	–5385.6
	–5386.0
	–5436.6
	–5964.0
	–6008.3

	df
	24
	24
	24
	24
	24

	LR χ2
	1362.7**
	1361.9**
	126.6**
	1381.7**
	1293.2**

	N
	4,308
	4,308
	4,308
	4,711
	4,711


Source: TrEC; authors’ calculations.
Note: The reference category of the dependent variable is vocational pathway. All ability measures are standardized. All models include controls for sex and the student’s area of residence at the time of the TIMSS assessment. Appropriate weights were applied to account for any deformations of the original sample (TIMSS). Main values are log-odds. Standard errors are in parentheses. 
^p < .10; *p < .05; **p < .01.



Figure S3. Average marginal effects (AME) of students’ social background by their ability on the probability of choosing educational pathways using TIMMS scores estimated on PISA sample
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Source: TrEC; authors’ calculations.
Note: AME of social background corresponds to having higher- versus lower-educated parents. Vertical spreads denote 95% confidence intervals. Estimates based on Table S4. 

Table S4. Multinomial regression models for the choice of educational pathways using TIMSS scores estimated on PISA sample
	
	(1)
	(2)

	
	TIMSS math score
	TIMSS science score

	Academic pathway

	Ability measure
	1.038**
(.069)
	.886**
(.066)

	Higher-educated parents
	1.469**
(.107)
	1.489**
(.104)

	× Ability measure
	.175
(.114)
	.268*
(.110)

	Constant
	–.183^
(.094)
	–.280**
(.092)

	Hybrid pathway

	Ability measure
	.223*
(.093)
	.127
(.089)

	Higher-educated parents
	.734**
(.151)
	.759**
(.150)

	× Ability measure
	.145
(.154)
	.138
(.149)

	Constant
	–1.959**
(.155)
	–2.032**
(.154)

	Other pathways

	Ability measure
	.319**
(.081)
	.171*
(.077)

	Higher-educated parents
	.530**
(.141)
	.576**
(.140)

	× Ability measure
	.195
(.144)
	.357*
(.140)

	Constant
	–.655**
(.115)
	–.745**
(.114)

	No response

	Ability measure
	.216**
(.067)
	.168**
(.065)

	Higher-educated parents
	.721**
(.118)
	.732**
(.115)

	× Ability measure
	.310**
(.119)
	.306**
(.116)

	Constant
	–.378**
(.102)
	–.427**
(.100)

	Log-likelihood
	–5439.9
	–5475.4

	df
	24
	24

	LR χ2
	1254.1**
	1183.1**

	N
	4,308
	4,308


Source: TrEC; authors’ calculations.
Note: The reference category of the dependent variable is vocational pathway. Both ability measures are standardized. Both models include controls for sex and the student’s area of residence at the time of the TIMSS assessment. Main values are log-odds. Standard errors are in parentheses.
^p < .10; *p < .05; **p < .01.


Table S5. Correlations between USE, TIMSS, and PISA scores
	Ability measures
	USE Russian score
	USE math score

	TIMSS math score 
	0.489
	0.600

	TIMSS science score 
	0.471
	0.495

	PISA math score 
	0.514b
	0.590b

	PISA reading score 
	0.581a,b
	0.509a

	PISA science score 
	0.529a,b
	0.539a,b

	Composite ability measure
	0.588a,b
	0.622b

	N
	1,688
	1,678


Source: TrEC; authors’ calculations.
aStatistically significant difference at 5% confidence level with corresponding correlation for TIMMS math score.
bStatistically significant difference at 5% confidence level with corresponding correlation for TIMMS science score. 
Table S6. Fit statistics for multinomial logistic regression models predicting educational pathways exclusively as a function of ability scores
	
	Composite ability measure 
	PISA 
math 
score 
	PISA reading score 
	PISA science score 
	TIMSS math 
score 
	TIMSS science
score 

	Log-likelihood
	–5646.7
	–5729.7
	–5670.9
	–5771.3
	–5791.7
	–5849.4

	df
	4
	4
	4
	4
	4
	4

	BIC
	11360.3
	11526.3
	11408.8
	11609.6
	11650.4
	11765.7

	AIC
	11309.3
	11475.4
	11357.9
	11558.7
	11599.4
	11714.8

	N
	4,308
	4,308
	4,308
	4,308
	4,308
	4,308


Source: TrEC; authors’ calculations.
Note: The models include corresponding ability measures as the single predictor. The fit statistics for the preferred model are italicized. All models were estimated using a single overlapping sample to enable a correct comparison of the models’ goodness-of-fit. Appropriate weights were applied to account for any deformations of the original sample (TIMSS). 
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