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and accommodations — on post-compulsory educational trajectories in Switzerland.
Based on data from the Bernese Longitudinal Study on Integrative School Measures
(BELIMA; N=2297), this study examines how these measures influence students’
transitions to upper secondary education, focusing on the level of academic
demands and educational discontinuities (delayed entry and apprenticeship
contract terminations). Through propensity score matching, students with and
without integrative measures were compared while controlling for various factors
including school type, academic performance, intelligence, and social background.
Results show that students with reduced learning objectives were significantly more
likely to enrol in educational programs with lower academic demands compared

to similar students without this measure. However, they did not experience more
discontinuous pathways. No effects were found for students with accommodations,
neither regarding the level of academic demands nor educational discontinuities.
These findings suggest that reduced learning objectives may limit educational
opportunities beyond compulsory education, potentially due to their stigmatizing
effects. This raises important questions about how integrative measures can be
implemented to support students effectively while avoiding unintended negative
consequences for their educational trajectories.
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Introduction

In recent years, education has shifted from separation to inclusion. This shift has been
driven by various international (UNESCO 1994; UN General Assembly 2006; UN 2015),
and national (EDK 2007; UN-BRK 2014) initiatives and legal frameworks, along with
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research showing that inclusive school settings benefit both the social and academic
outcomes of students with disabilities (Krdmer et al. 2021; Dalgaard et al. 2022). Inclu-
sive education means that all students, regardless of disability, gender, social or national
origin, learn together in the same classroom environment and receive appropriate sup-
port (UN General Assembly 2006; Committee on the Rights of Persons with Disabilities
2016). The focus is on ensuring that all students can reach their full academic poten-
tial and achieve social participation. This requires both individualized and differentiated
learning environments, as well as the promotion of social learning processes among stu-
dents (Zurbriggen and Venetz 2016; Vock and Gronostaj 2017; Kopfer et al. 2021).

In line with this, over the last 15 years, Switzerland’s rate of students educated in main-
stream classes has increased from 94,7 to 97% (BES 2020). This increase is primarily due
to the closure of special classes within mainstream schools, while special schools for stu-
dents with more severe disabilities have remained unaffected (BFS 2020). Consequently,
more students with mild disabilities are now included in mainstream classes. To support
their inclusion, various integrative school measures (ISM) have been introduced, such as
reduced individual learning objectives (RILO), accommodations (AC) and support from a
special education teacher (SET; Sahli Lozano et al. 2021; Bildungs- und Kulturdirektion
des Kantons Bern 2024).

To date, no studies have longitudinally and comprehensively examined the long-term
effects of ISM in a differentiated manner. The Bernese Longitudinal Study on Integrative
School Measures (BELIMA; Sahli Lozano et al. 2022b) is the first to do so.

Empirical findings indicate that ISM are allocated with social and regional selectiv-
ity (Sahli Lozano et al. 2021, 2023c). In particular, the measure RILO has been found to
have a negative impact on students’ self-perception (Sahli Lozano et al. 2017), assess-
ments of their performance potential (Sahli Lozano et al. 2022a), and academic develop-
ment (Sahli Lozano et al. 2023a).

How these measures affect post-compulsory education remains largely unknown. The
transition from lower to upper secondary education is a critical developmental task for
adolescents, laying the foundation for their future career success and overall life trajec-
tory (Blossfeld 1985; Glauser 2015). Disrupted transitions, such as delayed entry into
post-compulsory education or a non-linear educational pathway, can reduce the oppor-
tunities of successfully completing upper secondary education (Stalder 2012; Gomen-
soro et al. 2017; Gomensoro and Meyer 2022). In addition to well-known influencing
factors such as gender, social and national origin, and the type of school attended in
lower secondary education (e.g. Glauser 2015; Becker and Glauser 2018; Gomensoro
and Meyer 2022), various ISM could impact the transition to different extents due to
their varying degrees of stigmatization potential similar to that observed in special edu-
cational measures. Previous studies have shown that, even when controlling for aca-
demic performance and socio-economic background, special class placement negatively
affects students’ transitions into post-compulsory education when compared to regular
class placement (Sahli Lozano 2012; Holtmann et al. 2017). Based on these findings, the
present study seeks to investigate whether in-class differentiation measures produce
comparable effects and to determine whether various types of these measures differ in
their impact on students’ post-compulsory educational trajectories.
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Integrative school measures in Switzerland

In the Swiss educational system, a distinction is made between low-threshold ISM for
students with milder disabilities and more intensive interventions for those with more
severe disabilities (EDK 2007). The present article focuses on two ISM applied in the
low-threshold area, which include RILO and AC. How these measures are named,
assigned and implemented varies between cantons in Switzerland (Sahli Lozano et al.
2021) and between countries. Nevertheless, these measures share common characteris-
tics across different educational contexts (e.g. Gresch et al. 2017; Conderman et al. 2017;
Sahli Lozano et al. 2021).

In the canton of Bern, RILO are given to students with low general cognitive ability, as
assessed and determined by the teacher. The learning objectives in specific subjects are
adjusted, meaning they are reduced for students who would not otherwise achieve the
standard learning objectives. No diagnosis is required to award RILO unless the learning
objectives are reduced in more than two subjects. Additionally, RILO are noted in the
student’s school report (Bildungs- und Kulturdirektion des Kantons Bern 2024).

AC in contrast are provided for students with average or above-average cognitive abil-
ity but a specific disability, for example attention deficit hyperactivity disorder, autism,
or dyslexia. The student’s learning objectives are not reduced; instead, the students work
on the same content as their peers but are provided with specific aids, such as spell-
checking software, extra time, and oral instead of written tasks. These accommodations
are intended to compensate for the disadvantages posed by the disability. In most cases,
a diagnosis is required to receive AC in the canton of Bern (Bildungs- und Kulturdirek-
tion des Kantons Bern 2024). Unlike RILO, AC are not noted in the student’s report. For
this reason, the two measures are very different and, formally, RILO and AC cannot be
awarded simultaneously.

RILO and AC can be implemented independently or in combination with SET (Bil-
dungs- und Kulturdirektion des Kantons Bern 2024). A diagnosis is not required to
receive SET, and it is not noted on the student’s report. Furthermore, the students who
benefit from SET represent a very heterogeneous group, particularly in terms of their
performance characteristics (Sahli Lozano et al. 2023b). The implementation of SET var-
ies considerably, both between cantons, within the same school district, and even from
class to class. Variations can be observed in the number of lessons of SET and whether
the support is provided on a one-to-one basis. This variability can be attributed to the
high degree of autonomy granted to the regions in educational matters, as well as the
lack of uniform guidelines (Sahli Lozano et al. 2023b). Consequently, it is difficult to iso-
late the impact of this measure and, for the reasons outlined above, SET is included in
the analysis of this study as a potential confounding variable.

Overall, there is evidence to suggest that the various ISM may be exacerbating edu-
cational inequalities. In the BELIMA study, it was shown that these ISM are allocated
based on social background (Sahli Lozano et al. 2023c). For instance, students from
families with a lower socioeconomic status were more likely to receive measures such
as RILO and SET. In contrast, students from families with higher socioeconomic status
were more likely to benefit from AC, even when controlling for individual cognitive and
academic performance characteristics (Sahli Lozano et al. 2023c). This is particularly rel-
evant as negative effects were found for RILO, whereas no such effects were identified
for AC. Students with RILO are perceived by teachers as lower achievers compared to
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similar students without RILO, indicating a potential labelling bias (Greber et al. 2017;
Sahli Lozano et al. 2022a). Additionally, these students tend to have lower self-evalua-
tions of their abilities and tend to make less academic progress than their peers without
RILO (Sahli Lozano et al. 2023a).

Transition from lower to upper secondary education: overview of the Swiss education
system and current findings

To date, research on the long-term effects of ISM remains limited. Specifically, we know
little about how ISM at lower secondary education influence students’ transitions to
upper secondary education and their subsequent educational trajectories. The transi-
tion from lower to upper secondary education is a key moment in young people’s lives,
shaping their future career opportunities and life paths (Blossfeld 1985; Gomensoro et
al. 2017). The choices made here often have long-term consequences, as educational
transitions create path dependencies by channelling students into disparate learning
environments. This is particularly relevant in Switzerland’s stratified upper secondary
system, with its distinct academic and vocational tracks (Blossfeld 1988; Glauser 2015).
For example, employment rates, unemployment risks, and median wages differ substan-
tially and persistently across educational pathways and qualification levels (Gomensoro
et al. 2017; Aepli et al. 2021).

However, this transition is not always smooth. Some adolescents experience delays
in starting their post-compulsory education, while others may drop out or change the
apprenticeship company. In Switzerland, approximately 20% of young people enter post-
compulsory education with delays, and around 24% of vocational education and training
(VET) students are affected by apprenticeship contract terminations (BES 2023; Meyer
et al. 2023). These non-linear pathways can have significant long-term implications, such
as reducing the chances of later educational success and career advancement (Stalder
2012; Scharenberg et al. 2014; Sacchi and Meyer 2016; Gomensoro et al. 2017; Patzina
and Wydra-Somaggio 2020; Rolfe and Rosén 2022; Gomensoro and Meyer 2022).

Ability grouping in lower secondary education into two tracks is central to the Swiss
system, as it pre-empts students’ transition into upper secondary education. Typically,
students are placed into these tracks after sixth grade around the age of 12, with about
one-third assigned to tracks with “basic requirements” and two-thirds to tracks with
“advanced requirements” (BFS 2024). This early placement is pivotal in shaping the edu-
cational pathways available to them in upper secondary education. Students in advanced
tracks generally have direct access to high-level academic options, such as baccalaureate
schools, while those in basic tracks do not (Gomensoro et al. 2017; Becker and Glauser
2018; Meyer et al. 2023).

About 60% of the adolescents enter VET upon completing lower secondary educa-
tion (BFS 2019; EDK 2022). The Swiss VET system offers programs for around 250 pro-
fessions with different levels of academic demands and follows a dual model: Students
combine practical apprenticeships at companies for three to four days a week with theo-
retical classes at vocational schools for one to two days. The length of these apprentice-
ships varies: Some programs last two years, while others extend to three or four years
(Stalder 2011; EDK 2022). The two-year apprenticeships are specifically designed as a
low-threshold VET program, providing standardized vocational training tailored for stu-
dents with lower academic performance (Kammermann et al. 2011; EDK 2022). About
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one-quarter of adolescents start baccalaureate schools, which prepare students for fur-
ther education at the tertiary level (EDK 2022). Young adults who don’t have a direct
follow-up solution after compulsory education either start an interim solution in the
first year of upper secondary education (e.g. 10th grade, preparatory courses for certain
training programs) or do not start any formally certifying educational activity. A quar-
ter of these individuals also remain in an interim solution in the second year or do not
take up any certifying educational activities (Meyer 2003; Becker and Glauser 2018; EDK
2022; Gomensoro and Meyer 2022).

Such a delayed entry into post-compulsory education increases the risk of not com-
pleting upper secondary education or facing unemployment by age 30 (Sacchi and
Meyer 2016; Gomensoro et al. 2017). In addition, other disruptions during post-compul-
sory education can further impair successful completion of upper secondary education
(Stalder 2012). The termination of apprenticeship contracts, for example, can pose a sig-
nificant risk for career progression (Patzina and Wydra-Somaggio 2020). However, some
disruptions can also have positive long-term effects, as the experience of realigning
educational pathways more closely to interests and abilities can lead to better outcomes
despite initial challenges (Stalder and Schmid 2016). Nevertheless, compared to students
with linear educational pathways, even when students move directly to another training
program, they show lower satisfaction, higher intentions to quit, and lower completion
rates when moving to a new training field (Stalder 2012; Wydra-Somaggio 2021). Gener-
ally, more such critical transitions tend to occur in education programs with lower aca-
demic demands and in specific sectors, such as the hospitality industry (Stalder 2012).

The way the transition to post-compulsory education unfolds can be influenced by a
variety of factors. The type of school tracks attended at the lower secondary education,
along with a student’s achievement and aptitude, are key determinants of their educa-
tional trajectory (e.g. Becker and Glauser 2018). However, ascriptive characteristics like
gender, national origin, and social background also play a significant role (Glauser 2015;
Becker and Glauser 2018; Gomensoro and Meyer 2022). For instance, students from
lower socio-economic backgrounds face additional challenges in upper secondary edu-
cation outcomes, even when their academic performance and aptitude are comparable
to their peers (Kronig 2007; Becker 2009; Stalder 2012; Becker and Zangger 2013; Becker
and Glauser 2018). Gender differences further shape these transitions, with girls more
likely to be placed in schools with advanced requirements, thereby opening up broader
educational opportunities at the upper secondary education (Glauser 2015; Gomensoro
and Meyer 2022).

Previous research has shown that having a disability (e.g. mental illness or learning
disability) increases the likelihood for a critical transition (such as dropout and lower
probability of completing their apprenticeship; Laporte and Mueller 2013; Gambin
and Hogarth 2016; Holtmann et al. 2017; B6hn and Deutscher 2022; Lustenberger et
al. 2023). Furthermore, students in special education classes are more likely to enter an
education with lower academic demands and have more discontinuous educational tra-
jectories at upper secondary education compared to their peers in mainstream classes
(Sahli Lozano 2012).

The label “special class” may influence this transition, even when controlling for other
factors such as individual cognitive and academic performance characteristics and social
and national background. This is an indication that the special education labels may have
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stigmatizing effects that affect a student’s educational trajectory, potentially limiting
their opportunities for further education regardless of their actual abilities (Spence 1973;
Goffman 2009; Sahli Lozano 2012; Holtmann et al. 2017; Sahli Lozano et al. 2022b).
Therefore, ISM could have similar effects on educational outcomes as the assignment to
different school types at the lower secondary education or to special education classes
(Sahli Lozano 2012; Sahli Lozano et al. 2022b).

How integrative school measures could impact the transition from lower to upper
secondary education

Focusing on the transition from lower to upper secondary education, this section exam-
ines how ISM like RILO and AC may shape students’ educational trajectories. The over-
view addresses the role of labelling and stigmatization linked to these measures and their
potential impact on post-compulsory trajectories.

According to labelling and stigmatization theories (Fox and Stinnett 1996; Goffman
2009), students who are labelled as ‘in need of special education’ or ‘underachieving’
often face negative perceptions as a result of these labels. This stigma can lead to lowered
expectations from teachers and peers, which in turn can lead to actual declines in aca-
demic performance (Fox and Stinnett 1996; Koonce et al. 2004; Goffman 2009; Gomolla
and Radtke 2009; Ohan et al. 2011). Over time, these labels can become internalised,
creating a self-fulfilling prophecy in which students begin to meet the lowered expecta-
tions placed upon them (Rosenthal and Jacobson 1968; Oakes 2005). As a result, stu-
dents with such labels may develop reduced self-efficacy and be more inclined to choose
educational or vocational pathways with lower levels of academic demand. Social cogni-
tive career theory further explains this mechanism by suggesting that adolescents’ learn-
ing experiences and interactions with key social figures shape their self-efficacy (“Can I
do this?“) and outcome expectations (“If I do this, what will happen?”). These, in turn,
influence their aspirations and career goals (Lent et al. 1994; Lent 2002), which signifi-
cantly impact their educational and career transitions (Schoon and Lyons-Amos 2016;
Holtmann et al. 2017).

This aligns with rational choice theory, which suggests that students evaluate educa-
tional pathways based on subjective expected utility, considering outcomes like income,
job security, and prestige (Breen and Goldthorpe 1997). Due to the potential lowered
self-efficacy and outcome expectations resulting from labelling, students may perceive
less utility in pursuing higher-demand pathways and thus opt for less demanding and
lower-risk options. This rational calculation is further supported by the fact that the aca-
demic demands of a training program and wages don’t always correlate proportionally.
For example, in some sectors, the wage differences between two-year and three-year
VET programs in Switzerland are only marginal, making less demanding programs even
more attractive from a cost-benefit perspective (Amt fir Wirtschaft des Kantons Ziirich
2024). However, a special education label may not only affect the career paths that these
students choose but also their chances of being considered for apprenticeships. Accord-
ing to signalling theory (Spence 1973), employers often rely on signals, such as school-
leaving certificates, to assess a candidate’s qualifications, as they cannot directly evaluate
individual skills (Spence 1973; Bills 2003; Imdorf 2007; Neuenschwander 2021).

The cognitive abilities of students with RILO are often underestimated by teach-
ers (Sahli Lozano et al. 2022a), which could significantly affect their outcome and
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self-efficacy expectations (Lent et al. 1994; Lent 2002). As a result, these students may
be more inclined to pursue career paths with lower levels of academic demand. Further-
more, due to this underestimation, they could be guided by their teachers toward edu-
cational pathways with lower levels of academic demand. Teachers’ career expectations
can influence students’ transitions into VET, shaping the pathways they are encouraged
to pursue (Nagele and Stalder 2017; Epp 2018; Neuenschwander 2021). This effect is
further amplified by the fact that most students receive RILO during their first or sec-
ond year of lower secondary education. This means that they spend most of their lower
secondary education in less academically demanding learning environments, potentially
limiting their educational development and career opportunities (Becker et al. 2006;
Neumann et al. 2007).

Moreover, the RILO notation on a report could be perceived as a signal of low pro-
ductivity, reinforcing negative stereotypes and leading potential employers to view the
applicant as a risky investment (Spence 1973). This could reduce the affected individuals’
chances of being considered for apprenticeships. These potentially more difficult condi-
tions for securing an apprenticeship may also increase the likelihood of delayed entry,
because enrolment in an interim solution is typically not a proactive choice, but rather
an involuntary outcome of an unsuccessful apprenticeship search (Sacchi and Meyer
2016). Additionally, apprentices with lower educational qualifications (lower school
leaving certificates and poorer grades; Michaelis and Richter 2022; Holtmann and Solga
2023) and disabilities face a higher risk of dropping out of upper secondary education
(Bohn and Deutscher 2022; Russmann et al. 2024). As students with RILO tend to be
more vulnerable to these risk factors, they may be at increased risk of dropping out.

Regarding AC, no labelling effect was found for teacher expectations in contrast to
RILO (Sahli Lozano et al. 2022a). Furthermore, studies have shown that AC can enhance
the self-efficacy of students with disabilities (Feldman et al. 2011; Lovett and Leja 2013).
This increased self-efficacy can positively impact the students’ career goals and choices
(Lent et al. 1994; Lent 2002) and the transition to upper secondary education. It allows
them to enter the apprenticeship search with more confidence and thus perceive more
career options (Emirza et al. 2021; Blokker et al. 2023). As already described, AC are not
noted in the student’s report. This allows the affected students to apply without the sig-
nal appearing on their reports, potentially avoiding the negative implications that such
signal could bring (Spence 1973).

Nevertheless, during the transition to upper secondary education, the continuity
of AC often gets disrupted. Students must reapply for the AC at the upper secondary
education, which requires a new diagnosis if they wish to receive it (SDBB 2015). This
process requires the student’s initiative and can take considerable time. As a result, a
seamless transition of AC is often not achievable. Such interruptions can have serious
consequences, as losing access to AC or facing delays in obtaining it during the tran-
sition to upper secondary education may negatively affect students’ academic perfor-
mance and overall success in their new educational environment (Parsons et al. 2021;
Blasey et al. 2022). This, in addition to the challenges posed by disability, could lead to an
increased risk of dropouts (Bohn and Deutscher 2022; Russmann et al. 2024).

Considering these findings, this study aims to explore whether the ISM RILO and AC
in lower secondary education lead to an upper secondary education with lower aca-
demic demands and contribute to disrupted transitions to upper secondary education.
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By examining whether these relationships remain stable when key influencing factors
such as school type, academic performance, IQ, social and national background, and
gender are controlled, this analysis aims to better understand the long-term impact of
ISM on educational outcomes. The following hypotheses are proposed:

Hypotheses on delayed entry
H1 In comparison to comparable students without RILO, students with RILO are more
likely to experience a delayed entry to upper secondary education.

H2 In comparison to comparable students without AC, students with AC are less likely
to experience a delayed entry to upper secondary education.

Hypotheses on level of academic demand

H3 The students with RILO who are in a certifying education at upper secondary educa-
tion are in an education program with a lower level of academic demand than comparable
students without RILO.

H4 The students with AC who are in a certifying education at upper secondary educa-
tion are in an education program with a higher level of academic demand than compa-
rable students without AC.

Hypotheses on apprenticeship contract termination

H5 The students with RILO who are in VET in upper secondary education are more
likely to have their apprenticeship contract terminated than comparable students without
RILO.

H6 The students with AC who are in VET in upper secondary education are more likely
to have their apprenticeship contract terminated than comparable students without AC.

Methods
Sampling procedures
The present study draws on data from the second and third waves of the Bernese Lon-
gitudinal Study on Integrative School Measures (BELIMA; Sahli Lozano et al. 2022b).
This study was approved by the institutional ethics committee and informed consent
was obtained from all participants. The BELIMA study comprises three waves so far:
primary school students (2015), lower secondary school students (2018), and upper sec-
ondary school students (2022). In the second wave (t2), 2228 students from 110 classes
in grades 7 to 9 (lower secondary education) participated, representing all German-
speaking administrative districts of the Canton of Bern. Due to the transition from pri-
mary to secondary school, students were distributed across multiple classes and schools,
making it impractical to track all students from t1. Therefore, the longitudinal follow-up
focused specifically on students who had received ISM, and they were identified their
new secondary school classes for continued observation.

The third wave (t3) was conducted as an online survey when participants were in
upper secondary education. For t3, we not only followed up with t2 participants but also
invited individuals who had received ISM in t1 but had not participated in t2. Of 2297



Lustenberger et al. Empirical Research in Vocational Education and Training (2025) 17:16 Page 9 of 22

invited individuals, 1384 young adults participated in t3, representing a response rate of
60%. Participants’ mean age was 14.8 years (SD =0.85) at t2 and 19.1 years (SD=0.86) at
t3. For the analyses presented in this article, we focused on data from waves t2 and t3.

This dataset was enhanced through cantonal administrative records, which were
granted provided by the cantonal administration for research purposes. These records
served two purposes: (1) completing missing educational trajectories (n=2824) and (2)
incorporating additional relevant variables (e.g. apprenticeship contract termination).
Attrition analyses (detailed in OSF Appendix A19: https://osf.io/47uwh/?view_only=el
76fbc747db4be9a9a0al5b6ad39f23) confirmed that typical predictors of survey dropout
(e.g., migration background, socioeconomic status) were associated with missing data.
However, potential biases due to selective dropouts were largely mitigated by the addi-
tion of cantonal administrative records.

The final dataset for this study includes all students invited to participate in t3, totaling
2297 individuals (RILO: n=79, AC: n=77). Remaining gaps in educational trajectories
were addressed through imputation (7 = 89; see section on missing data).

Measures

Integrative school measures at t2

At t2, teachers reported whether students were currently receiving RILO or AC. At t3,
participants were retrospectively asked if they had received any ISM during lower sec-
ondary education, which led to the identification of additional cases. To validate these
reports, all students with AC and RILO were contacted by phone. During the calls,
the name of the specific measure was not mentioned to avoid biasing their responses.
Instead, participants were asked to describe how the measure had been implemented.
From this information, the dichotomous variables AC and RILO (0=no, 1=yes) were
generated.

Criterion variables at t3

Delayed entry into upper secondary education

The dichotomous variable Delayed entry measures whether a person experienced
delayed entry during their time in upper secondary education. For each year of upper
secondary education, participants reported whether they were in an interim solution
or not engaged in a certifying educational program. The variable was coded as follows:
0= participants who were continuously enrolled in certifying educational programs
throughout all their reported years; 1=participants who reported being in an interim
solution or not in education in any of their reported years.

Level of academic demand of upper secondary education

At t3, participants reported their educational activities during upper secondary educa-
tion. Since participants were at different stages of their education, with some in their
third year and others in their second year, they were asked about their educational path
for each completed year in upper secondary education. Based on categorization by Eck-
hart et al. (2011) and Stalder (2011), these responses were classified into an ordinal vari-
able Level of academic demand using five categories: (1) Training programs with a low
level of academic demand, such as a two-year training program to become a construc-
tion practitioner; (2) training programs with a low to medium level of academic demand,
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such as a three-year training program to become a baker; (3) training programs with a
medium level of academic demand, such as a three-year training program to become a
retail specialist; (4) training programs with a medium to high level of academic demand,
such as a four-year training program to become a mediamatician; and (5) training pro-
grams with a high level of academic demand, such as baccalaureate schools.

For each participant, the final Level of academic demand score was assigned based
on their most recent year of education. The variable was coded using a hierarchical
approach: if a participant was in their third year of education, that year’s level was used;
if not, then their second year level was used; if neither was available, their first year level
was used.

Termination of apprenticeship contract

The dichotomous variable termination of the apprenticeship contract was added from
the cantonal data set. This variable indicates whether students in vocational education at
upper secondary education experienced an apprenticeship contract termination at any
point during the education period (0 =no, 1 =yes).

Potential confounders at t2
On the basis of previous empirical studies (e.g. Becker 2009; Glauser 2015; Gomensoro
and Meyer 2022; Lustenberger et al. 2023), fifteen possible confounding factors for the
educational trajectories have been identified, all of which are related to circumstances
during lower secondary education. The identified student characteristics variables were:
age, gender (dummy-coded), and school type at lower secondary education (dummy-
coded). Furthermore, intelligence was measured using the Cultural Fair Intelligence
Test (CFT-20; Weiss, 2006), an age-normed, culture-fair, language-free test assessing
fluid intelligence with strong psychometric properties (internal consistency 0.86 —0.96
across all test parts, test-retest reliability >0.80; Gruber and Tausch 2016). Academic
performance in mathematics and German was assessed using the adaptive Stellwerk
test (Moser, 2006), a computer-based adaptive testing system that uses Item Response
Theory (Rasch model) to assess academic competencies. Both intelligence and academic
performance measures were administered during lower secondary education.
Furthermore, at t3, participants were asked retrospectively whether they had received
a diagnosis of anxiety disorder (dlummy-coded) or depression (dummy-coded) from a
physician or psychologist during lower secondary education. The variables that relate to
the family context are: socioeconomic status, which indicates the highest ranked occupa-
tional status of the legal guardians according to Ganzeboom (2010), educational level,
which indicates whether at least one of the legal guardians had a tertiary education
(dummy-coded), spoken language at home, which indicates whether German or another
language was spoken at home (dummy-coded), and migration background, which indi-
cates whether the young adults, or at least one of their legal guardians, were born in a
country recognized by the OECD as eligible for official development assistance (OECD
2020), or in one of the primary countries from which Switzerland received immigrants
during its “second wave of migration,” including Portugal, Sri Lanka, and the Balkan
states (Beck and Japel 2019; dummy-coded). This approach follows established Swiss
migration research, which recognizes that individuals’ cultural resources and value
orientations are strongly shaped by the societal structures of their countries of origin.
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Simple dichotomizations (domestic/foreign, German-speaking/foreign-language) can-
not adequately capture this heterogeneity when explaining differences in educational
decision-making behavior (Beck and Japel 2019).

Additionally, ISM other than the focal predictor were included as confounding vari-
ables (e.g., when the focal predictor was RILO, AC was included as a confounding vari-
able, and vice versa; SET was always included as a confounding variable). All continuous
confounding variables were z-standardized, with intelligence and school performance
being standardized relative to the reference sample.

Missing values and data preparation

For 5.1% of the individuals, information on whether they received ISM during lower sec-
ondary education is lacking. There are two possible reasons for this: (a) these individuals
received RILO or AC at t1 and did not participate in t2 or t3 (b) they participated in t2,
but their teacher did not provide information about the ISM, and they did not partici-
pate in t3.

The missing information for the criterion variables was largely supplemented using
cantonal data, but for some individuals this was not possible due to incomplete or inac-
cessible records. Missing data remained for the three base variables that were later
used to generate the combined variables Level of academic demand and Delayed entry:
educational program type and activity in the 1st year (8.7%), 2nd year (7.2%), and 3rd
year (8.5%). For the variable Apprenticeship contract termination, 10% of data remained
missing.

For the potential confounding variables, there was a significantly higher rate of missing
values. At t2, the variable with the highest rate of missing data was German academic
performance (25.1%), while at t3, the diagnosis of anxiety/depression had the highest
rate of missing values (39.9%).

The missing data were imputed using the R package Multiple Imputation by Chained
Equations (mice; van Buuren and Groothuis-Oudshoorn 2011). Missing data imputation
was performed for both independent and dependent variables to maximize the use of
available information and maintain statistical power while preserving the relationships
between variables (Enders 2022). Seven auxiliary variables from t1 (primary school;
intelligence, academic performance in mathematics and German, SET, RILO, and AC)
and three auxiliary variables from t2 (lower secondary education: teachers’ estimation of
students’ cognitive ability and academic performance in mathematics and German) were
included in the imputation model to improve its accuracy. Using predictive mean match-
ing (PMM), we generated 100 imputed datasets, analysed each individually, and pooled
the results following standard multiple imputation procedures (Graham et al. 2007).

Statistical analysis

Randomized controlled trials are typically the gold standard for determining causal
effects of interventions. However, for some research questions, assigning participants to
intervention or control groups may not be feasible due to ethical or practical constraints.
In such cases, a propensity score matching (PSM) approach is appropriate (Rosenbaum
2002), which is similar to a case-control study. In this study, we used PSM to examine
the effects of RILO or AC at lower secondary education on post-compulsory educational
trajectories. By comparing young adults with and without RILO/AC who are matched
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on confounding variables, we aimed to isolate the effect of the ISM at lower secondary
education (Rosenbaum 2002).

The matching process was based on propensity scores, which represent the likelihood
of receiving the treatment based on the observed covariates (Rosenbaum 2002). To gen-
erate these propensity scores, we used genetic matching with a population size of 1000,
implemented via the Matchlt package in R (Ho et al. 2007). Genetic matching extends
propensity score matching by using an evolutionary algorithm to determine optimal
weights for both the propensity score and individual covariates, achieving better balance
between treatment and control groups than standard propensity score matching (Zhao
et al. 2021). This matching method took into account 13 potential confounding vari-
ables. Additionally, exact matching was applied to ensure that cases and controls were
enrolled in the same school type (basic and advanced requirements in mathematics and
German). A 1:3 matching ratio was applied, where each student with RILO or AC was
matched with three control students.

We performed propensity score matching twice once with the full sample, and a sec-
ond matching was performed exclusively within the VET subsample for the analysis
of apprenticeship contract terminations, to avoid pairing VET and general education
students who cannot experience these terminations. Table 1 outlines the sample sizes
before and after matching for both analyses. As shown in Table 2, student groups dif-
fered significantly across covariates prior to matching.

To assess covariate balance after matching, we estimated standardized mean differ-
ences (continuous variables) and correlation mass (dichotomous variables) between
cases and controls (Zhao et al. 2021). Figure 1 presents these balance statistics for both
samples. While initial imbalances between students with and without ISM were sub-
stantial, matching significantly reduced these differences. Remaining disparities were
minimal, indicating only small effects at most (Cohen’s d <0.21, ¢ <0.13). This consistent
improvement across both analytical samples confirms our matching procedure effec-
tively created comparable groups for subsequent analyses.

After matching, regression models were used to estimate the effects of RILO and AC
on educational outcomes. For H3 and H4 (level of academic demand), ordinal logistic
regression was applied since the dependent variable had ordered categories. Follow-
ing Agresti and Tarantola (2018), marginal effects were calculated to show probability
changes separately for each education level while accounting for their ordered nature.
Binary logistic regressions were used for H1 and H2 (delayed entry) and H5 and H6
(apprenticeship contract termination). For these models, average marginal effects were

Table 1 Sample and subsample sizes before and after 1:3 matching

Non Matched samples
matched
samples
RILO RILO AC AC
Controls Controls
Samples N n n n n
Full sample
Analyses: delayed entry and level of academic demand 2297 85 255 77 231
Subsample: individuals in Vocational Education and Training
(VET)
Analyses: apprenticeship contract termination 2039 85 255 72 216

Notes. RILO=reduced learning objectives lower secondary education. AC=accommodations lower secondary education
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Table 2 Descriptive statistics of covariates

(2025) 17:16

Total No RILO/AC  RILO AC
N=2297 n=2135 n=85 n=77
(100%) (92.95%) (3.7%) (3.35%)
Potential confounders M (SD) / % M (SD) / % M (SD) / % M (SD) / %
Studens' characteristics
Sex (female) 48.02% - 48.74% 43.70% - 32.89% -
Ageg 0.00 (1.000 —002 (099) 033 (1.11) 016 (1.03)
Intelligenceyy 0.08 (1.01) 0.14 (099) —094 (090) —-0.19 (1.09)
Schooltype German (advanced 59.58% - 61.77% - 700% - 57.06% -
requirements)
Schooltype Maths (advanced 54.83% - 56.86% - 336% - 5554% -
requirements)
Academic performance Maths,q -049 (115 =043 (1.13) -1.97 (084 -064 (1.07)
Academic performance Germany -040 (1.23) —-033 (1.21) -1.69 (094) —092 (1.23)
Anxiety disorder (yes) 429% - 373% - 14.04% - 9.10% -
Depression disorder (yes) 724% - 6.66% - 2394% - 503% -
Family context
Socioeconomic status,q 0.00 (1.00) 0.01 (1.000 —0.38 (0.88) 0.10 (1.04)
Education level (tertiary) 25.15% - 2493% - 1572% - 41.69% -
Immigration background (yes) 2299% - 23.18% - 27.60% - 12.82% -
Language spoken at home (German) 80.50% - 80.73% - 69.63% - 86.08% -
Integrative school measures
Support by SET (yes) 8.55% 6.13% 44.29% 36.12%

Notes. RILO=reduced learning objectives lower secondary education. AC=accommodations lower secondary
education. SET=support of a special education teacher. M(SD)=mean and standard deviation. zstd=z-standardized.
std =standardized relative to the reference sample. All values are pooled over 100 imputed datasets
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Fig. 1 Covariate balance before and after propensity score matching. Standardized mean differences (phi coef-
ficients for binary variables, Cohen'’s d for continuous variables). Solid circles = matched sample. Dashed circles =
unmatched sample. Dashed vertical lines indicate small effect size thresholds (phi= 0.1, Cohen’s d = 0.2). Matching
performed separately for RILO (top) and AC (bottom) across full sample (left) and VET subsample (right). RILO =
reduced learning objectives in lower secondary education. AC = accommodations in lower secondary education.

SET = support of a special education teacher
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calculated because they provide a more intuitive interpretation than log odds ratios
by directly showing the average change in probability of an outcome when a predictor
changes by one unit (Best and Wolf 2012). All models controlled for potential confound-
ing variables identified in previous research (Nguyen et al. 2017).

Results

Descriptive statistics

Descriptive statistics indicated that students with ISM on lower secondary education
tend to be enrolled in upper secondary education educational programs with lower aca-
demic demands compared to their peers without ISM. Specifically, students receiving
RILO were more frequently found in two-year apprenticeship programs. For instance,
35% of students with RILO (see Fig. 2B) were in their second year in upper second-
ary education in a two-year apprenticeship, compared to 8% of students with AC (see
Fig. 2C) and only 4.4% of students without any ISM (see Fig. 2A). Differences were
also noted between treatment and control groups, with students with RILO appearing
to have higher proportions in non-certifying programs, interim solutions, and two-
year apprenticeships when compared to their matched controls (see Fig. 2B). These

Students without ISM
n=2135

132% T 132%

B 23%

Level of Academic Demand
| General education (Level 5)
. VET: 34 years (Level 4)
B VET: 34 years (Level 3)
. VET: 34 years (Level 2)
17.4% B VET: 2 years (Level 1)

3.6% . Not in education or training/interim solution
2.4%

42.3%

Ist. Year 2nd. Year 3rd. Year

Students with RILO RILO Control Students
n=385 n=255
83% - —83% 8
| 22 Z
N 20.1%

1%
1.9

m—r
—t5% 3.8% 1.1%
T - —3%
I!ll% I
./«

20.5%

35.7%

14.7%

Ist. Year 2nd. Year 3rd. Year 1st. Year 2nd. Year

Students with AC

AC Control Students

n=77 n=231
9%
- : :% 69% &5 10.8% 9.9% 2.9%
. 14.2% 7
| R | JTEIS 147% . -
ln.m /
31.6% 372%
; 41.2%
2%
208%
5.7%
7.6% o
2.7%
1st. Year 2nd. Year 3rd. Year Ist. Year 2nd. Year 3rd. Year

Fig. 2 Sankey diagrams showing educational trajectories across three consecutive years in upper secondary edu-
cation for students without integrative school measures (ISM), with reduced individual learning objectives (RILO),
and with accommodations (AC). For RILO and AC groups, matched control students from propensity score match-
ing are shown for comparison. Flow widths represent student proportions, percentages indicate relative sizes of
educational categories. Percentages calculated across 100 imputed datasets
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descriptive differences between cases and controls were less pronounced for students
receiving AC (see Fig. 2C).

In terms of apprenticeship contract termination, 19.32% of students without ISM
experienced an apprenticeship contract termination during their vocational education,
whereas the rate was higher for students with RILO (38.89%) and AC (26.11%).

Main results

Delayed entry (H1 & H2)

Students with RILO didn’t have a significantly different probability of experiencing a
delayed entry during their upper secondary education (AME =0.084, SE=0.69, p =.225)
compared to students without RILO, and H1 was rejected. The same was found for stu-
dents with AC (AME =0.084, SE=0.060, p=.168), and H2 was also rejected (see Fig. 3).

Level of academic demand (H3 & H4)

RILO showed significant differences in the distribution across levels of academic demand
in upper secondary education. The examination of marginal effects across different
levels of academic demand revealed substantial variation (Fig. 4): Students with RILO
were significantly more likely to be enrolled in VET programs with the lowest academic
demand (Level 1: ME=0.202, SE=0.067, p=.004) and programs with the second lowest
academic demand (Level 2: ME =0.059, SE=0.027, p=.038). Conversely, these students
were significantly less likely to enrol in programs with medium academic demand (Level
3: ME = -0.237, SE=0.063, p<.001). For VET programs with higher academic demand
(Level 4) and the highest academic demand (Level 5), no significant differences were
found (ME = -0.018, SE=0.009, p=.056 and ME = -0.006, SE=0.005, p=.185, respec-
tively). These findings support H3. No significant differences were observed between
students with and without AC across any level of academic demand in upper secondary
education, leading to rejection of H4 (marginal effects and their confidence intervals are
displayed in Fig. 4).

Apprenticeship contract termination (H5 & H6)

Students with RILO did not show a significantly different probability of experiencing
an apprenticeship contract termination (AME =0.024, SE=0.080, p=.761) compared to
students without RILO, thus H5 was not supported. Similarly, no significant differences

0.084

Delayed entry 0.084
—_—
ISM
@ RILO
0.024 i AC

1 Termination of apprenticeship contract 0.028
_——

Upper secondary education

0.4 0.3 0.2 -0.1 0.0 0.1 0.2 0.3 0.4
Average Marginal Effects (95% CI)

Fig. 3 Average marginal effects of RILO and AC on delayed entry and termination of apprenticeship contract in
upper secondary education. The figure shows average marginal effects with 95% confidence intervals based on
the matched sample. ISM = Integrative school measures. RILO = reduced individual learning objectives (dots). AC
= accommodations (squares). Positive values indicate an increase in the probability of the respective outcome.
Values are displayed for each effect estimate
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Fig. 4 Marginal effects of RILO and AC on levels of academic demand of upper secondary education. The figure
displays marginal effects with 95% confidence intervals for students with RILO (dots) and AC (squares) compared
to students without these measures across different levels of academic demands in upper secondary education
based on the matched sample. ISM = Integrative school measures. RILO = reduced individual learning objectives.
AC =accommodations. VET = Vocational Education and Training. Level = Level of academic demand, ranging from
1 (lowest) to 5 (highest)

were found for students with AC (AME =0.028, SE=0.066, p =.673), leading to the rejec-

tion of H6 (see Fig. 2).

Sensitivity analyses

To assess robustness, we conducted hierarchical regression models without matching
samples on both imputed and non-imputed datasets, and alternative matching specifica-
tions using nearest neighbor instead of genetic matching. Results remained largely con-
sistent across all sensitivity analyses. Complete results are available on OSF [https://osf.i
o/47uwh/?view_only=e176fbc747db4be9a9a0al5b6ad39{23].

Discussion

This study examined how the two different integrative school measures (ISM) reduced
individual learning objectives (RILO) and accommodations (AC) in lower secondary
education influence the transition to post-compulsory education. Specifically, the inves-
tigation focused on whether these measures lead students towards educational programs
with lower academic demands and contribute to discontinuous educational pathways,
which represent critical transitions. The findings provide valuable insights into the long-
term effects of these ISM on students’ educational trajectories, with important implica-
tions for policy and practice.

Overall, our findings suggest that students with RILO were significantly more likely to
enrol in educational programs with lower academic demands compared to similar stu-
dents without this measure. Despite this, RILO was not associated with more discontin-
uous pathways, such as delayed entry or apprenticeship contract terminations. However,
AC showed no associations with either the level of academic demands or educational
discontinuities. These findings align with results from lower secondary education, where
negative associations were observed for RILO, but not for AC (Sahli Lozano et al. 2017,
2022a, 2023a).

The higher probability of RILO students enrolling in programs with lower academic
demands aligns with research showing that special education labels can lead to lower
levels of academic demand in post-compulsory education (e.g. Sahli Lozano 2012;
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Holtmann et al. 2017). These effects can be explained through multiple theoretical
lenses. Labelling and stigmatization theories (Fox and Stinnett 1996; Goffman 2009)
and cognitive career theory (Lent et al. 1994; Lent 2002) suggest that such labels might
reduce self-efficacy and outcome expectations. This can happen through mechanisms
like lower external performance assessment and internalized stigma. Ultimately, these
factors influence students’ career goals (Rosenthal and Jacobson 1968; Gomolla and
Radtke 2009; Ohan et al. 2011). Teachers’ tendency to underestimate these students
could lead to recommendations for less demanding programs, reinforcing this pattern
(Négele and Stalder 2017; Epp 2018; Neuenschwander 2021; Sahli Lozano et al. 2022a).
Additionally, according to rational choice theory (Breen and Goldthorpe 1997), students
with potentially lowered self-efficacy may rationally opt for less demanding pathways.
They evaluate the cost-benefit ratio, considering both higher employment prospects
and the fact that wages, depending on the sector, are not necessarily much lower despite
reduced academic demands.

The descriptive statistics on the type of education at upper secondary education reveal
that a large proportion of students with RILO are enrolled in two-year apprenticeship
programs. These programs are specifically designed for students with lower academic
performance, potentially including those with RILO (Kammermann et al. 2011). This
does not mean that the two-year apprenticeship itself is problematic, but rather that
students with RILO have a higher likelihood of entering such programs compared to
comparable students without RILO. As a result, the RILO label, independent of actual
academic performance, can limit access to more demanding educational pathways,
thereby disadvantaging the affected students. This could also have long-term effects
on career trajectories, income, and life opportunities. It has been shown that two-year
apprenticeships have been relatively successful in terms of their integrative function,
with two thirds of graduates entering the labour market and about one third continu-
ing their education and training in more demanding three or four year apprenticeships
(Kammermann et al. 2011; Schmid et al. 2021). However, students who complete a two-
year apprenticeship still face more challenging conditions when entering the labour mar-
ket (Fitzli et al. 2016). The higher proportion of two-year apprenticeships in this study
might explain why RILO was not associated with a delayed entry into upper secondary
education. By not applying for more demanding programs, students might avoid delays
from unsuccessful searches, thus preventing delayed entry or interim solutions.

Another interesting finding was that students with RILO weren’t more likely to have
their apprenticeship contracts terminated compared to similar students without RILO,
despite potentially being at greater risk due to their lower educational qualifications and
disability (Bohn and Deutscher 2022; Michaelis and Richter 2022). Research indicates
that low-achieving school leavers are at a higher risk of dropout, making this a cen-
tral risk factor (Elffers 2011; Holtmann et al. 2017; Patzina and Wydra-Somaggio 2020;
Michaelis and Richter 2022). In the present study, comparable students with and without
ISM were matched based on academic performance and school type among other mea-
sures. This suggest that the RILO label may have a less significant effect when perfor-
mance is taken into account, even though the descriptive statistics show that students
with RILO have higher rates of apprenticeship contract terminations (38.8%) compared
to those with AC (26.1%) or no ISM (19.3%).
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This study found no differences between comparable students with and without AC,
neither in terms of academic demands in upper secondary education nor regarding dis-
continuities such as delayed entry or apprenticeship contract terminations. Contrary
to expectations, AC show no positive associations with the level of academic demand
or the direct entrance in upper secondary education. Previous research suggests posi-
tive effects of AC on self-efficacy (Feldman et al. 2011; Lovett and Leja 2013), potentially
indicating benefits for the transition to upper secondary education (Lent et al. 1994;
Lent 2002). However, studies also indicate that the way AC are implemented can have
varying effects. For some students, AC may raise concerns about being perceived differ-
ently by their peers or that their achievements are solely attributable to AC (Lovett and
Leja 2013; Kiene and Lau 2017). Such experiences could reduce the positive effects of
AC on self-efficacy.

With regard to the termination of apprenticeship contracts, it was hypothesized that
the lack of continuity of AC in upper secondary education could carry over to overall
academic success in their new educational environment, potentially increasing the like-
lihood of dropout (Parsons et al. 2021; Bohn and Deutscher 2022; Blasey et al. 2022).
However, students with AC did not have a higher likelihood of terminating their appren-
ticeship contracts relative to comparable students without AC in the present study. It is
important to note that, based on the present study, we do not know whether and when
the students with AC received AC in post-compulsory education. Furthermore, drop-
outs may be influenced more by the disability itself rather than AC. Studies have shown
that mental disabilities, in particular, can increase the likelihood of dropouts (Lusten-
berger et al. 2023; Russmann et al. 2024). Additionally, academic integration and the
availability of personal resources emerged as critical factors in explaining the disability-
related differences in dropout intentions (Russmann et al. 2024).

Limitations

Some important limitations should be considered when interpreting the findings of this
study. First, regarding methodological aspects, endogeneity considerations need to be
addressed, as there might be unobserved processes influencing the relationship between
independent and dependent variables. For example, receipt of RILO or AC could ham-
per students’ achievement gains, leading to inferior school-leaving certificates. Addi-
tionally, while our sample contained relatively few students with RILO or AC, reflecting
typical prevalence rates, this smaller subsample may limit statistical power for certain
subgroup analyses and the detection of smaller effects.

Second, our study faces several data limitations. Regarding the implementation of ISM
in lower secondary education, detailed information about the specific implementation of
RILO and AC is not available. This lack of implementation data limits our understanding
of which components have which effects and under which circumstances. Furthermore,
at the time of data collection, information about students’ graduation status was not yet
available, preventing us from drawing conclusions about the impact of these measures
on successful upper secondary education completion. We also lack data on detailed sup-
plementary support measures students may have received during upper secondary edu-
cation, which could have influenced their educational trajectories.

Third, regarding conceptual limitations, although we employ an established ordi-
nal hierarchy of educational programs based on academic demand (Stalder 2011), this
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framework may oversimplify the complexity of various educational pathways. Important
dimensions such as person-education-fit, student interests, and broader well-being out-
comes are not captured in our analysis.

Finally, concerning contextual factors, economic conditions significantly impact the
apprenticeship market and the availability of training positions. Our analysis does not
account for these macro-level factors, which may have affected students’ educational
opportunities and choices independently of the support measures. As the study takes
place in the canton of Bern, the results of the study can be transferred to other cantons
or educational systems that implement the measures in a comparable way.

Conclusion

This study analyses the long-term effects of reduced individual learning objectives
(RILO) and accommodations (AC) in lower-level secondary education on post-compul-
sory educational trajectories in the Canton of Bern, Switzerland. The findings indicate
that while ISM aim to support students with specific needs, their impact on educational
pathways is complex and multifaceted.

Despite the positive intent behind these measures, such as promoting inclusion and
equitable access to education, the results suggest that especially RILO requires critical
examination. Due to its potentially stigmatizing character, students with RILO are more
likely to enrol in programs with lower academic demands. This trend raises concerns
about their future opportunities, as such educational pathways may limit their career
prospects and academic advancement. Instead of achieving the intended equity of
opportunity, this measure may inadvertently exacerbate educational inequalities. Policy-
makers and educators should collaborate to refine these measures, ensuring they serve
to empower rather than limit students, ultimately facilitating successful transitions to
post-compulsory education and beyond.
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