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Heterogeneity in school

« Heterogeneity:
— Age
— Gender
— Social background
— Cultural background, language
— School achievement, cognitive ability
— Giftedness, (dis)ability
« Heterogeneity is reality in the classroom
« Nonetheless: “Longing” for homogeneous learning groups (tiimann, 2007)

« How does the (German) school system deal with students’ heterogeneity?
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Homogenisation of achievement in the German school system

« Homogenisation: “dominant strategy” of the German school system (tiimann & wischer, 2006)
* Intended aims:

— Reduction of heterogeneity

— More effective teaching and learning

« Mechanisms of homogenisation: (e.g. Tilmann, 2007)

— Homogenisation by age, teaching students of similar age together in one classroom

— Delay of school enrolment

— Special schools

— (Grade repetition

— Tracking

— Track changes: mostly “downward” mobility to lower tracks
« Claim: best possible promotion of all students with academic requirements matching students’ achievement level
« BUT: specific advantages and disadvantages of ability grouping (siavin, 1987)
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Tracking and social homogenisation

70 « Segregation by achievement is intended

R*=0.70 0 « BUT: homogenisation by achievement and social
origin

« Institutional differentiation into different tracks can
lead to social stratification and segregation

60

Average cognitive ability
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Track
O Lower track
40 Intermediate track
Ry < O Academic track
o ~ Comprehensive
o ge 8 "~ ftrack
Q a©® o Schools with several
30 tracks
(Baumert et al., 2006, p. 96;
30 40 50 60 70 80 own translation)
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Differential environments for learning and development (Baumert et al., 2006)

« Regardless of and in addition to individually available resources, students have different opportunities for development
depending on the attended school track.

« Possible causes for increasing achievement-gap between different tracks:
— “Individual Matthew effects”: different achievement growths depending on students’ prior attainment
— Institutional differences between different tracks (e.g., different quantity of schooling, curricula, teaching cultures)
— “Institutional Matthew effects”. compositional effects due to track-specific student composition

« Differential effects of tracking, e.g. proved for subject-specific achievement, achievement motivation, self-concept,
social competencies etc.

25

- Differential environments for learning and development i
— can lead to students’ unequal promotion and can impede or i |
anticipate their best possible development E: - j
— visibly widen the achievement-gap between different tracks o — e
throughout secondary school. —
o o

NRW, Berlin West, N = 2,964, Grade 7: M = -0.27, SD = 1.12.
(Baumert et al., 2006, p. 100;

own translation)
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Mediation model of effects of educational contexts

Contextual level Student level
Context Processes
Composition (Baumert et al., 2006, p. 126;
own translation)
Social status and Normative values of parents Social Prior
level of education * Parental expectations regarding Origin achievement
o achievement and behaviour
Family situation and o Commitment
critical life events
Immigrant background, Normative values of the peer group
cultural familiarity * Norms for achievement and success
* * Behavioural norms L.earning and .
Discontinuous « School commitment / integration emotional processing
educational pathways » Taking on responsibility
Achievement and
ability level Social comparison processes A
gl ON student level
» Within reference group Achievement/
» Across reference groups self-appraisal /
aspiration
Institution
Curriculum and instruction
Track-specific curricula * Organisation of instruction
and diq§ctics, | ——¥ « Teacher expectations
track-specific teacher » Curricular standards o
Equcaton  Didactics and instruction 7 AR )
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Compositional characteristics

« Composition: Composition of the student population (arready coleman, 1966)

« Compositional characteristics: a higher-level aggregate of an individual-level variable makes an independent
contribution to the explanation of outcome variance (e.g., Boonen et al., 2014; Harker & Tymms, 2004)

« Empirical evidence:

Social composition / [+

achievement or ability level

(e.g., Baumert, Stanat & Watermann, 2006; Bellin, 2010;
Dumont, Neumann, Maaz & Trautwein, 2013; Grohlich, Guill,
Scharenberg & Bos, 2010a, 2010b; Lehmann, 2006, Zurbriggen, 2016)

v

achievement

Ethnic composition [_—— achievement

(e.g., Rjosk, Richter, Hochweber, Lldtke, Klieme & Stanat, 2014; Stanat, 2006;

Stanat, Schwippert & Grohlich, 2010; Walter & Stanat, 2008)

Achievement or ability level (- F— self-concept / grades /

(e.g., Grohlich & Guill, 2009; Koller, 2004; Tiedemann & Billmann-Mahecha, 2007; i i
Trautwein & Baeriswyl, 2007; Trautwein, Ludtke, Marsh, Koller & Baumert, 2006; Zurbriggen, 2016) recommendatlon for academlc
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Compositional profiles of different tracks

1.5
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: Academic track
)
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2 Multi-track
< 0.0
s U schools m
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n
. Comprehensive
-0.5 “—track —
~g *. Basic track
10 R S
Average % parents with at least % not speaking Average
socioeconomic status A-level qualification German at home cognitive ability level
% fathers % parents without % grade Average (Baumert et al., 2006, p. 98;
in unemployment VET certificate repeaters Reading achievement own translation)
:Jc%"wg‘b\
Freiburg Ad d Er A 9
F LA ot Qo) (i
School of Education NS’ &/ :;‘ 8



Are school composition and tracking relevant for
students’ educational success?
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Compositional and tracking effects on students’ development of achievement

(1) (2) (3)
B (SE) B (SE) B (SE)
Intercept -0.01 (0.02) -0.26 (0.02) -0.19 (0.03)
Student level
Gender' 0.10 (0.02) 0.10 (0.02) 0.10 (0.02)
Immigrant background? -0.08 (0.02) -0.09 (0.02) -0.09 (0.02)
SES 0.06 (0.01) 0.06 (0.01) 0.05 (0.01)
Achievement (T1) 0.52 (0.01) 0.52 (0.01) 0.51 (0.01)
School level
Average achievement (T1) 0.44 (0.05) 0.16 (0.06)
Average SES -0.09 (0.06) -0.03 (0.05)
School track®
Comprehensive track 0.11 (0.03) 0.09 (0.02)
Academic track 0.51 0.02 0.37 0.04
Explained variance (in %)*
Student level 294 294 294
School level 69.7 74.5 76.6
Freiburg Advanced
Eﬂ Schoolof Educaton
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9

Development of Reading achievement
in Grades 5 and 6

References:

' Boys

2 Both parents born in Germany

3 Basic and intermediate track

4 Intraclass correlation in empty model:
p =0.320, controlling for student-level
variables: p,, = 0.084.

Continuous predictors z-standardised on

student level.

Significant effects in bold print (p < .05).

In brackets: standard error.

(Scharenberg, Rollett & Bos, 2014, p. 255)
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School tracks as differential environments for development
at the transition after the end of compulsory education?
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Context

Composition

Contextual level

Processes

Social status and
level of education

Family situation and
critical life events

Normative values of parents

+ Parental expectations regarding
achievement and behaviour

« Commitment

Student level

-——>

Transition

Extended model

Social Prior
origin achievement

Immigrant background,
cultural familiarity

Discontinuous
educational pathways

Normative values of the peer group

* Norms for achievement and success
* Behavioural norms

+ School commitment / integration

* Taking on responsibility

Achievement and
ability level

Achievement
heterogeneity

Learning and
emotional processing

Institution

Social comparison processes
on student level

« Within reference group
* Across reference groups

Track-specific curricula
and didactics,
track-specific teacher
education

Curriculum and instruction

+ Organisation of instruction
* Teacher expectations

* Curricular standards

* Didactics and instruction

Achievement /
self-appraisal /
aspiration

\ 4

Educational pathways /
transitions into other
educational contexts /

educational attainment

(Scharenberg, 2019)




Transition into post-compulsory education and vocational training

« End of lower-secondary education: Setting the course for further professional career (meyer, 2003; Trautwein et al., 2008)

« Certifying education and vocational training programmes on upper-secondary level should lead to educational

attainment with the long-term goal of a living wage employment and perspectives for career development
(e.g., Hupka, Sacchi & Stalder, 2010; OECD, 2005)

« Completion of upper-secondary education and vocational training: “usual” qualification level
(Borkowsky & Gonon, 1998; Meyer, 2003; OECD, 2008, Solga, 2002)

* A missing qualifying post-compulsory education can hardly be made up for later (veyer, 2004; Schrader-Naef & Jorg-Fromm, 2005)
— Serious consequences for professional and social integration into society
— Social costs of lack of education, risk of poverty
— Lack of social participation and exclusion

 First threshold: important developmental task in adolescence (aready Havighurst, 1948)
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Factors influencing educational pathways and transitions

 Individual personal characteristics:

— Social origin (e.g., Baumert & Schimer, 2001; Bergman et al., 2002; Coradi Vellacott et al., 2003; Ditton & Kriisken, 2006; Hillmert, 2004; Maaz et al., 2010; Ramseier &
Briihwiler, 2003; Stubbe, 2009)

— Cultural origin (e.g., Alba et al., 1994; Gomolla & Radtke, 2002; Hupka & Stalder, 2004; Kristen, 2002; Kronig et al., 2000; Meyer, 2003; Stubbe et al., 2012; Tjaden &
Scharenberg, 2017)

— Gender (e.g., Berweger & Keller, 2005; Hannover & Kessels, 2011; Krohne et al., 2004; Schneeweis et al., 2012)
e School achievement and CompetenCieS (e.g., Grohlich et al., 2010; Hupka-Brunner et al., 2011; Schumann, 2011; Stalder et al., 2008)

« School tracks as differential environments for learning and development (e.g., Baumert et al., 2006, 2012; Becker et al., 2006, 2012; Felouzis &
Charmillot, 2013; Grohlich et al., 2010; Neumann et al., 2007; Nikolova, 2011; Scharenberg & Bos, 2014; Scharenberg et al., 2014)

— Institutional effects of tracks: Track-specific differences in development even when controlling for students’
individual achievement/competencies and their social and cultural origin

— Compositional effects
— Compositional and institutional effects are confounded, but also independent effects

- Effects of different tracks and school contexts on transitions after the end of compulsory education?
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Research questions and hypotheses

1. Do institutional effects of tracking in lower-secondary school influence students’ transition into post-compulsory
education and vocational training on upper-secondary level?

2. To what extent can track-specific transition rates be attributed to differences in student composition?
3. Are effects of tracking and school composition confounded or are these independent effects?

It is expected that...

H1: ... students attending tracks with extended academic requirements have a higher probability of transition at the end
of lower secondary education than students attending tracks with basic academic requirements.

H2: ... students attending schools with a more favourable student composition have a higher probability of transition at
the end of lower secondary education than students attending schools with a less favourable student composition.

H3a: ... the effects of attended school track and school composition are confounded.
H3b: ... beyond that, independent effects of tracking and school composition can also be shown.
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Methodological approach

Method: Logistic multilevel analyses (HLM; Raudenbush, Bryk & Congdon, 2013)
Dependent variable: transition into certifying education or training programme on upper-secondary level (0=no, 1=yes)
Predictors on student level:
— gender (reference: )
— language spoken at home (reference: not speaking an official national language)
— social status (HISEI) (canzeboom, De Graff & Treiman, 1992)
— PISAreading literacy (adams & wu, 2002)
Predictors on school level:
— sociocultural composition: & HISEI, % students not speaking an official national language
— average achievement level: & Reading achievement
— institutional effects: attended school track (basic academic requirements vs. extended academic requirements)
Model comparison: Deviance test (Hox, 2010; Langer, 2009)
Model-based imputation of missing values (schafer, 1999)
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Individual effects on transition at the end of compulsory education

Intercept 1.6 1.2 1.8 1.4 1.2 19 14
Student level
Gender (reference: female) 1.6 1.6 1.8
Language spoken at home (reference: no official national language) 1.9 1.6 1.6 1.3
Social status 1.4 1.4 1.4 1.2
Reading literacy 1.8 1.7
Model fit
Reference model Empty model E
Difference df 3 3 3 7 12 3 6
Difference Deviance (-2LL) 11141.4 523 241 476 640 1128 117.5 206.5
Significance' each with p < .001

Odds ratios. n 4 = 4,192; n,, = 217. Continuous predictors on student level z-standardised. Significant effects in bold print (p <.05) or in italics (p < .10).
'Significant improvement of model fit compared to reference model. Empty model: ICC = 0.348; p < .001.
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Contextual effects on transition at the end of compulsory education

Intercept 1.1 1.5 1.1 1.4 2.3 24 1.7

Student level (controlling for gender, language spoken at home, social status, Reading literacy)

School level
average social status (HISEI) E m m m
% students not speaking an official national language 1.0 1.0 1.0 10
average Reading literacy E E 12 13
attended school track (reference: basic academic requirements) 09 1.6
attended school track * average social status (HISEI) |4_9|
Model fit
Reference model G G G G G 3} 6
Difference df 1 1 1 1 3 1 1
Difference Deviance (-2LL) 3.9 149 05 8.7 16.7 02 131
Significance' 049 <001 476  .003 001 682 <.001

Odds ratios. n 4 = 4,192; n., = 217. Continuous predictors on student level z-standardised. Significant effects in bold print (p < .05) or in italics (p < .10).
1Significant improvement of model fit compared to reference model. Empty model: ICC = 0.348; p < .001.
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Summary and conclusion

What would we not know about contextual effects on transitions if the TREE data did not exist?

« Long phase of transition into certifying education or training programmes on upper-secondary level: interruptions /
discontinuous educational pathways, interim solutions

 Individual beneficial factors predicting successful transitions:
— gender (advantage: &), higher social status
— higher school achievement

« Institutional effects: advantages for students in...

[Vl — ... school tracks with extended academic requirements
» School tracks as differential environments for development, effect is beyond that of individual characteristics
vVl — ... schools with a more favourable composition with regard to students’ achievement or social background
 Effects of school composition and school tracking are confounded:
— Main effect of school tracking can be explained by main effect of schools’ social composition.
V] — Thereis an independent effect of schools’ social composition.

* In contrast to schools with basic academic requirements, those with extended academic requirements represent
differential environments for development with regard to their social composition.
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Outlook: Potential of TREE data to analyse contextual effects on transitions

What do we not (yet) know about contextual effects on transitions even though the TREE data exist?
« How long do contextual effects of schools/tracks in lower-secondary education affect later transitions?
— Here: transition at the first threshold
— Similar or different effects at the transition at the second threshold?
Differential effects for different subgroups of students:
— Gender- and origin-specific effects (e.g., social and cultural origin)
— High- vs. low-ability students
— Students with vs. without special educational needs (SEN) / special support needs
Which processes and mechanisms mediate contextual effects on transitions?
— Role of teachers, of instruction in schools/vocational training, of peers, of parents...
— How can effects of disadvantaging educational contexts be mitigated?
Importance/relevance of different educational contexts?
— Classroom, school, educational/training system, cantonal educational system, language region, int. comparisons
Proposal of an extended mediation model of contextual effects (scharenverg, 2019) for future analyses based on TREE ©
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Contextual level

Educational system

Context School system

Processes

|
|
| School
|

Classroom

Social status and
level of education

Family situation and

Normative values of parents

* Parental expectations regarding
achievement and behaviour

« Commitment

critical life event

Immigrant background,
cultural familiarity

Discontinuous
educational pathways

Normative values of the peer group

* Norms for achievement and success
* Behavioural norms

* School commitment / integration

* Taking on responsibility

®

Student level

s

Transition Extended model

;-@; Subject areas of habilitation treatise

Prior
achievement

Social
origin

Immigrant
background

Cognitive

abilities SEN

Disability /

Achievement and

ability level

Achievement
heterogeneity

@

Social comparison processes
on student level

+ Within reference group
* Across reference groups

Institution

Track-specific curricula
and didactics,
track-specific teacher
education

Curriculum and instruction
* Organisation of teaching
* Teacher expectations

* Curricular standards

+ Didactics and instruction

Learning and
emotional processing

A

Extended mediation model of effects of

educational contexts on multi-criteria

goals of school and teaching taking into

account the heterogeneity of the
student body (Scharenberg, 2019)

" -

Achievement /
self-appraisal /
aspiration

4

Educational pathways /
transitions into other
educational contexts /

educational attainment

Socio-emotional
criteria
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