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Background. There are concerns that school track recommendations that are mostly

based on teachers’ judgements of students’ performance (‘judgement-based recommen-

dations’) are more biased by students’ SES than school track recommendations that are

mostly based on standardized test results (‘test-based recommendations’). A recent

policy reform of theDutch educational system has provided us the unique opportunity to

compare the effects of students’ SES on these two types of track recommendations.

Aims. The aim of this study was to examine the differences between test-based and

judgement-based recommendations regarding the direct and indirect effect of students’

SES at student level and school level.

Sample. The sample consisted of 8,639 grade 6 students from 105 Dutch primary

schools.

Methods. Data were analysed using two-level multilevel mediation models.

Results. Track recommendations were higher for high-SES students. This was mostly

due to differences in students’ prior performance. SES also had a small, direct effect on

judgement-based, but not on test-based recommendations. The effects were partly

situated at school level.

Conclusion. Overall, the results indicated that teachers based their track recommen-

dations mostly on students’ prior performance without being biased by students’ SES.

In many countries, such as Great Britain, Germany, Luxembourg, Singapore, France, and
the Netherlands, the transition from primary to secondary education involves students’

allocation to specific school tracks. These tracks differ in the educational qualifications

students can acquire and determine students’ educational career (Contini & Scagni, 2011;

Glock et al., 2012; Korpershoek et al., 2016). A substantial body of research (e.g., Driessen

et al., 2008; Dutch Inspectorate of Education, 2018c; Klapproth et al., 2012; OECD, 2016;
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Pietsch& Stubbe, 2007) has reported that students’ background characteristics, including

their families’ socio-economic status (SES), have an impact on students’ allocation to

specific secondary school tracks. To create equal opportunities for all students, it is

important that students are allocated to the secondary school track that is most
appropriate based on their abilities, regardless of their SES (Tieben & Wolbers, 2010). In

most tracked educational systems, students’ allocation is typically based on the ‘school

track recommendation’ students receive at the end of primary education (Contini &

Scagni, 2011; Glock et al., 2012; LeTendre et al., 2003). The degree to which school track

recommendations are based on standardized test results or on teachers’ judgements

differs per educational system. Because it is difficult to make a valid comparison between

these distinct types of track recommendations, given that within one country, one type of

recommendation is used (LeTendre et al., 2003), and little research has addressed this
topic. A recent policy reform of the Dutch educational system enables us to compare two

types of track recommendations: recommendations that are primarily based on results of a

school leavers’ test (test-based recommendations) and recommendations that are

primarily based on teacher judgements (judgement-based recommendations). In the

present study, we aim to investigate for both types of recommendations (1) whether

students’ SES has an effect on track recommendations, and (2) whether these effects are

mediated by students’ prior performance.

Test-based versus judgement-based track recommendations

School track recommendations are formulated at the end of primary education, but how

these track recommendations are developed differs per educational system (LeTendre

et al., 2003). In some countries, such as Great Britain and Singapore, track recommen-

dations are based on students’ results on a standardized, multisubject school leavers’ test

(Boone & Van Houtte, 2013; Le M�etais, 2003). In other countries, such as Belgium,

Germany, Luxembourg, and France, track recommendations are based on teachers’
expectations about themost optimal level of secondary education for students to develop

and perform successfully (Boone & Van Houtte, 2013; De Boer et al., 2010; Glock et al.,

2012; Klapproth et al., 2012; Le M�etais, 2003; Timmermans et al., 2015). These

expectations are teachers’ inferences about students’ potential achievement, usually

based on teachers’ judgements of students’ current performance as well as other

characteristics, such as their motivation or behaviour (Boone & Van Houtte, 2013; Feron

et al., 2015; Klapproth et al., 2012; Riley & Ungerleider, 2012). In short, track

recommendations can be mostly based on test results, hereafter referred to as ‘test-based
recommendations’, or on teacher judgements, hereafter referred to as ‘judgement-based

recommendations’ (Boone & Van Houtte, 2013; Glock et al., 2012; Klapproth et al.,

2012). Since teachers’ judgements are partly based on (standardized) test results as well, a

strict distinction between test-based and judgement-based recommendations cannot be

made. The degree to which track recommendations are based on standardized tests or on

teachers’ judgements should rather be seen as a continuum. In this continuum, the two

types of recommendations primarily differ in the extent to which teachers may consider

students’ (background) characteristics, such as SES, motivation, or behaviour.
A recent policy reform in the Netherlands provides the opportunity to compare the

two types of track recommendations (Dutch Ministry of Education Culture and Science,

2014). Before the policy reform, test-based recommendations were used. These

recommendations were mostly based on students’ standardized school leavers’ test

score (Luyten & Bosker, 2004). This test result directly indicated a level of secondary
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education that was most appropriate for a student. Approximately 75% to 80% of the

students received a track recommendation thatmatched their result on the school leavers’

test, while the remaining 20% to 25% of the students received a track recommendation

that did not match their result on the school leavers’ test (Oomens et al., 2019). After the
policy reform, judgement-based recommendations were used. The school leavers’ test

scores were no longer available to teachers when formulating track recommendations

(Korpershoek et al., 2016; Oomens et al., 2019). Instead, these recommendations were

based on teachers’ expectations of students’ future performance and development during

secondary education (Oomens et al., 2019). Even though both types of track recommen-

dations are not situated at the far end of the continuum, they substantially differ in the

extent to which standardized test results and other student characteristics can or will be

considered.
There are valid arguments in favour of both types of recommendations. A central

argument in favour of using test-based recommendations is that using a school

leavers’ test as primary indicator improves educational equality. A school leavers’ test

consists of the same set of questions and is ideally administered under similar

conditions (Knoester & Au, 2017). Additionally, for all students, the standard is set at

the same level to ensure that they are judged solely on their performance, neglecting

other student characteristics. Consequently, test-based recommendations should be

similar for all students with comparable performance levels, regardless of their
background characteristics. In turn, students from different backgrounds will have

equal opportunities to be assigned a certain track recommendation (OECD, 2016).

However, a school leavers’ test is administered at one specific moment, which makes

it impossible to take students’ (cognitive) development throughout primary school

into account (Driessen, 2005; OECD, 2016). When a student does not perform as well

as he or she normally does, the results of the school leavers’ test are not in line with

the students’ actual abilities (Boone & Van Houtte, 2013).

A central argument in favour of using judgement-based recommendations is that
teachers have the opportunity, in addition to standardized test results, to include (non-

cognitive) information that may be predictive of students’ future secondary school

success, such as classroom behaviour, motivation, talents, development, work attitude,

and school engagement (Boone & Van Houtte, 2013; Driessen et al., 2008; Feron et al.,

2015; Jungbluth, 2003; Klapproth et al., 2012). Consequently, in educational systems that

use judgement-based recommendations, students who perform at the same educational

level may receive different track recommendations. Moreover, teacher judgements are

susceptible to bias, which may cause an undesired effect: lower track recommendations
for studentswithmore disadvantaged backgrounds (Boone&VanHoutte, 2013; Driessen,

2005; Driessen et al., 2008; OECD, 2016).

Impact of SES

On average, track recommendations are more positive for high-SES students than for low-

SES students (Dutch Inspectorate of Education, 2018a). This canprimarily be explainedby

students’ prior performance (Caro et al., 2009; Sirin, 2005): Because low-SES students
generally perform lower than high-SES students, their track recommendations are lower

(Luyten & Bosker, 2004; Timmermans et al., 2015). These findings point to an indirect

effect of SES on track recommendations through students’ performance levels. For

example, Caro et al. (2009) demonstrated that families’ SES was indirectly related to

students’ track recommendation through their mathematics performance and growth.
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High-SES students performed better in mathematics than low-SES students and,

consequently, received higher track recommendations. In addition, in a meta-analysis

of 74 studies, Sirin (2005) concluded that low-SES students obtained lower scores on

standardized literacy tests than high-SES students. Explanations for these indirect effects
are related to students’ social, cultural, and financial capital or resources, which are

predictive of school performance (Milne & Plourde, 2006; Sirin, 2005). For example,

Bradley and Corwyn (2002) reported that low-SES children were less likely to visit

museums, libraries, theatrical events, or educational institutions. Moreover, research of

Constantino (2005) indicated that high-SES children had access to more books than low-

SES children and, consequently, were more likely to read regularly. Because of these

indirect effects, we can draw the conclusion that both test-based and judgement-based

recommendations may be lower for low-SES students than for high-SES students.
However, previous studies (e.g., Dutch Inspectorate of Education, 2018a; Luyten &

Bosker, 2004; OECD, 2016) that included students’ prior performance as well as their SES

identified that students’ prior performance could not entirely explain the effect of SES on

track recommendations. This finding indicates that there is also a direct effect of SES,

which cannot be accounted for by students’ prior performance. This direct effect may be

caused by track recommendation bias (Driessen et al., 2008; Jungbluth, 2003). Research

(e.g., Driessen et al., 2008; Dutch Inspectorate of Education, 2018a; OECD, 2016)

emphasized that students’ SES was a stronger source of track recommendation bias
compared to other student background characteristics, such as gender or ethnicity. There

are multiple considerations of teachers, both explicit and implicit, that can explain this

finding. An exampleof an explicit consideration iswhen teachers consider theparents of a

low-SES student to be less able to provide (educational) support (e.g., Bakker et al., 2007;

Hoover-Dempsey et al., 1992). Consequently, teachers may be more careful when

formulating a track recommendation. Implicit considerationsmay occur if stereotypes are

activatedwhen teachers perceive a student as belonging to a particular subgroup (Fiske&

Neuberg, 1990; Peterson et al., 2016). Consequently, information about that student will
be interpreted in terms of the activated stereotype and, in turn, used for forming

judgements (Krolak-Schwerdt et al., 2013). For example, students’ SES can activate such a

stereotype and can cause teachers to perceive low-SES students as less capable than high-

SES students, which could subsequently lead to lower track recommendations. In

addition, research (Glock & Krolak-Schwerdt, 2013) demonstrated that the stronger the

stereotype was, the stronger the impact on judgements was. As teachers’ recommenda-

tions were overall quite accurate (De Boer et al., 2010), the effects of biased track

recommendations were, on average, small (Klapproth et al., 2012; Pietsch & Stubbe,
2007). However, the effects may increase among certain stigmatized subgroups, such as

low-SES students.

In addition, because judgement-based recommendations rely more strongly on

teachers’ own judgements of their students compared to test-based recommendations,

non-cognitive student characteristics may have a substantial impact. Indeed, prior

research (Bol et al., 2014; Caro et al., 2009) indicated that judgement-based recommen-

dations tended to be more biased by students’ SES than test-based recommendations.

More specifically, Luyten and Bosker (2004) reported that the influence of students’
background characteristics on track recommendations was stronger at schools that did

not administer a school leavers’ test compared to schools that did administer a test. Hence,

because teachersmay (unintendedly) formulate biased track recommendations (Driessen

et al., 2008; Jungbluth, 2003), the Dutch policy reform shifting from test-based to

judgement-based recommendations can result in stronger effects of students’ SES on track

196 Anne van Leest et al.



recommendations. To further examine this assumption, we included students’ prior

performance in the present study.

Student and school level

Most research on the impact of SES on teacher judgements, expectations, and/or track

recommendations focused on the effects situated at student level (e.g., Ready & Wright,

2011; Sorhagen, 2013). Because track recommendations are generallymade during staff or

decision council meetings within a school (Barg, 2013; Bonizzoni et al., 2016; Boone &

Van Houtte, 2013; Dollmann, 2016; Klapproth et al., 2012, 2013; Primary Education

Council & Secondary Education Council, 2014), the effects of SES on school track

recommendations may also be situated at school level. In other words, perhaps the
differences between track recommendations for low- and high-SES students are not

situated within schools, but between schools. Timmermans et al. (2015) reported that

students in high-SES classes more frequently received a school track recommendation for

the highest secondary school track than students in low-SES classes. This can occur since

students are grouped in classes and teachers experience these classes daily. It is likely that

teachers form a frame of reference based on the composition of the class (Boone et al.,

2018; Klapproth & Fischer, 2000), perceiving students in high-SES classes as possessing

more advanced academic skills than students in low-SES classes (Ready & Wright, 2011).
However, a study in Flanders, Belgium (Boone et al., 2018) reported no significant

effect of SES class composition on school track recommendations. They suggested that

this might be due to the fact that school track recommendations were non-binding in

Flanders; that is, track recommendations did not serve as formal entrance criteria for

secondary education. Consequently, teachers may experience less parental pressure to

get a track recommendation for the highest (academic) secondary school track (Dronkers

et al., 1998). In turn, Boone et al. (2018) speculated that the impact of SES class

composition would be more pronounced in educational systems with binding track
recommendations, as is in the study of Timmermans et al. (2015). In general, previous

research presentedmixed evidence regarding the effect of SES on track recommendations

at class composition level.

Present study

Because of the ongoing (political) debate addressing educational equality at the transition

from primary to secondary education, it is of significant importance to examinewhat type
of track recommendation leads to the most equal educational opportunities for students

(OECD, 2016). Previous research (Bol et al., 2014) compared countries with different

educational systems to investigate the impact of SES on test-based and judgement-based

track recommendations. However, educational systems tend to vary from one another in

many aspects, which makes it difficult to ensure a valid comparison and to determine the

exact impact of SES on different types of track recommendations. A recent policy reform

of the Dutch educational system has provided us the unique opportunity to compare the

effects of students’ SES on two types of track recommendations. The policy shifted from
relying primarily on students’ school leavers’ test results (test-based recommendations) to

relying more strongly on teacher judgements (judgement-based recommendations)

(DutchMinistry of Education Culture and Science, 2014). Both types of recommendations

substantially differ in the degree to which teachers consider standardized test results and

other student characteristics. To summarize, in the present study, we investigate for both
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types of track recommendations (1) whether students’ SES has an effect on track

recommendations at student and school level, and (2) whether these effects are mediated

by students’ prior performance in mathematics and reading comprehension, and in case

of test-based recommendations also by students’ results on the school leavers’ test.
Based on previous research (Dutch Inspectorate of Education, 2018a; Luyten &

Bosker, 2004; Timmermans et al., 2015), we expected that high-SES students would have

higher track recommendations than low-SES students. Second, because students from

different SES backgrounds differ in performance (Caro et al., 2009; Sirin, 2005), we

predicted that for both types of track recommendations the effect of SES on track

recommendationswould primarily be explained by differences in prior performance (i.e.,

an indirect effect) between students with different SES. However, because test-based

recommendationsmight be less biased by teacher judgements (Bol et al., 2014; Caro et al.,
2009; Luyten & Bosker, 2004), we expected a weaker direct effect of SES on test-based

recommendations than on judgement-based recommendations. Finally,we formulated no

specific expectation at which level the effects of SES on track recommendations will be

situated, given the conflicting findings of prior research (Boone et al., 2018; Timmermans

et al., 2015).

Method

Sample

The data used in this research were part of a larger data set on the educational

development of students in primary and secondary education. From the full data set, we

constructed our data set with various variables of students’ background and educational

performance in primary school. Schools that gave their approval of using their data were

included. These data were retrieved from an online student monitoring platform that
primary schools used to upload student information. An institution representing the

schools, which had access to this online monitoring platform, downloaded and

anonymized the data.

The data set consisted of a sample of 8,639 grade 6 students from 105 primary schools

of a large city in theNetherlands. Studentswere from four cohorts: two cohorts before the

educational policy reform (having test-based recommendations) and twocohorts after the

reform (having judgement-based recommendations), which allowed us to examine

differences between both types of recommendations. The cohorts with test-based
recommendations consisted of 4,391 (50.8% of the total sample) students who were in

grade 6 of primary education in the academic year 2012-2013 or 2013-2014, and the

cohorts with judgement-based recommendations consisted of 4,248 (49.2% of the total

sample) students who were in grade 6 in academic year 2014-2015 or 2015-2016.

Measures

Themain focus of the present studywas the variable track recommendation. Additionally,
students’ educational performance was included, consisting of two main variables: (a) a

standardized mathematics test and (b) a standardized reading comprehension test. For

test-based recommendations, a third performance variable was included: (c) the school

leavers’ test. School leavers’ test results were solely available for test-based recommen-

dations. Finally, students’ SES was included to examine whether track recommendations

were biased by SES. The descriptive statistics of these variables are presented in Table 1.
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Track recommendation. The Dutch secondary educational system is a tracked system.

At the beginning of March in grade 6, that is, the final year of primary education, teachers

formulate a track recommendation that indicateswhich of the six secondary school tracks

is most appropriate for a specific student. The six tracks are as follows: (1) practical
training, (2) basic pre-vocational secondary education, (3) middle pre-vocational

secondary education, (4) theoretical pre-vocational education, (5) senior general

secondary education, and (6) pre-university education. Because track recommendation

consisted of six categories, we considered this variable as a continuous variable.

According to several researchers (Johnson & Creech, 1983; Norman, 2010; Sullivan &

Artino, 2013; Zumbo & Zimmerman, 1993), this can be done without any harm to the

analyses.

In the present study, we used the initial track recommendation, that is, the
recommendation without any corrections made at a later stage, to make a valid

comparison between the recommendations formulated before and after the policy

reform. Because a singular recommendation is mandatory and part of the official

regulations in the city our data originates from, combined track recommendations of

adjacent tracks are not part of this initial track recommendation. Finally, this track

recommendation does not necessarily correspond to the actual track placement of a

student. Since the actual track placement is influenced by other factors, such as

regulations that secondary schools apply when allocating students to a specific school
track, it is beyond the scope of this research.

Prior performance. Students’ prior performancewasmeasured using students’ reading

comprehension and mathematics scores on standardized tests. These scores were

retrieved from schools’ monitoring and evaluation system. Themonitoring and evaluation

system is developed by Cito, that is, the Dutch National Institute for Educational

Measurement, and consists of several standardized tests throughout primary school to

monitor students’ progress in different subject domains. For the present study, students’

most recent scores on both subject domains were selected, because these generally
provided the most predictive value for track recommendations (Primary Education

Council & Secondary Education Council, 2014). The scores on the tests are converted by

Cito into a single test score for each subject domain, resulting in reading comprehension

test scores ranging from�87 to 147, and inmathematics test scores ranging from 0 to 168

(Cito, 2016). Prior research (Feenstra et al., 2010; Janssen et al., 2010) indicated that the

tests had a high validity and high internal consistency (a>.80). To account for potential

differences between test versions, the test scores were standardized.

School leavers’ test. While mathematics and reading comprehensionwere included as
measures for students’ prior performance for both types of recommendations, the school

leavers’ test is of significant importance as performance indicator for test-based

recommendations. Because of a changed time schedule, the results of this test are not

available for judgement-based recommendations. The school leavers’ test is amultisubject

high-stakes test administered in grade 6 of primary education. The test is administered at

the same time in the whole country. Although there are multiple types of school leavers’

tests available nowadays, the vast majority of schools administer the school leavers’ test

developed by Cito (Dutch Board of Tests and Examinations, 2015; Van Look & Van
Tartwijk, 2018). Therefore, the Cito school leavers’ test, also known as the End of Primary

Education Test, was included in the present study. It has been designed as a standardized

measurement of students’ performance level to indicate an appropriate secondary school

track type. The test consists of 290 multiple-choice items, divided over four subtests: (a)

Dutch language (reading comprehension, writing, decoding, spelling/grammar), (b)
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mathematics (arithmetic, geometry, algebra), (c) study skills (map-reading, interpreting

study texts, information sources, graphs, diagrams, and tables), and (d) world studies

(geography, history, science). The results on these different subject domains are

converted byCito into a single test score ranging from501 to 550 (Van Boxtel et al., 2011).
TheCito school leavers’ test is calibrated each year to guarantee that students’ average test

scores are comparable across years. Prior research (Dutch Board of Tests and

Examinations, 2015; Van Boxtel et al., 2011) reported that these tests had a high validity

and high internal consistency (a > .95).

Socio-economic status (SES). Students’ six-digit postal code was used as an approx-

imation of students’ families’ SES, as it can be an usefulmarker of SES (Danesh et al., 1999).

Indicators of SES to recode postal codeswere provided by Statistics Netherlands (CBS), an

autonomous organization that offers statistical data to gain insight into social issues (Van
Leeuwen, 2019). The SES variable was composed of three indicators: (a) the most recent

mean household income after tax, (b) the mean real estate value, and (c) the number of

people with unemployment or social welfare benefits, all measured in 2016. The three

indicators were recoded into one factor score using principal component analysis (PCA).

Because six-digit postal codes referred to smaller areas, the classification of six-digit postal

codes was more precise than classification of five-digit or four-digit postal codes (Van Der

Aa et al., 2011). For Dutch cities, the six-digit postal codes were, on average, shared by

only 15 to 20 households, providing an accurate impression of those households (Deckers
et al., 2016; Guhn et al., 2010; Van Hattem et al., 2009). However, the six-digit

classification contained missing values (41.13% of the total sample is complete).

Therefore, we used the five-digit postal code classification (in 57.26% of the total sample)

or the four-digit postal code classification (in 1.47% of the total sample) to account for

missing data on the six-digit classification. Both five-digit and four-digit postal code

classificationswere based on the same indicators as the six-digit postal code classification.

High scores on this variable indicated a high SES, while low scores indicated a low SES.

Data analyses

Because of the hierarchical structure of the data with students (level 1) nested in primary

schools (level 2), the data were analysed using a two-level multilevel model (Burstein,

1980; Hox et al., 2018). We used SPSS 26 to run all reported models. The analyses were

conducted for the test-based and the judgement-based recommendations separately.

Analyses regarding the test-based recommendations included the variable school leavers’

test, because teachers had access to students’ results on this test when formulating a track
recommendation,whereas these test resultswere not availablewhen teachers formulated

judgement-based recommendations. The independent variables’ school leavers’ test and

SESwere grandmean centred prior to their entrance into themultilevel models (Enders &

Tofighi, 2007).

The percentage of missing data was extremely low, ranging from 0.1% to 1.3% (exact

numbers of n of each variable included in the analyses can be seen in Table 1), except for

the variable school leavers’ test (35,4% complete records of the sample of the first two

cohorts). Thiswas due to guidelines of the online studentmonitoring platform,where our
datawere downloaded from.Until the policy reform in2014-2015, itwas notmandatory to

upload students’ school leavers’ test scores and, consequently, most schools did not

upload them. Comparing data of students who were omitted from the analysis based on

missing data on the school leavers’ test with data of students whowere included revealed

some signs of attrition bias. On average, students with missing values on the school
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leavers’ test had a lower SES (p < .001), received lower track recommendations

(p < .001), and performed lower on reading comprehension (p < .001) andmathematics

(p < .001). The effect sizes for these differences were small (d < 0.26). In addition, these

findings suggested that, even though these differences were small, the missingness was
not at random. Given these differences, we applied FIML (full information maximum

likelihood) estimation in our main analyses to account for the missing data (Schafer &

Graham, 2002).

First, to examine whether there was an indirect effect of SES on track recommenda-

tions through students’ reading comprehension and mathematics skills and at which

levels the effects were located, multilevel mediation analyses were conducted using the

MLmed macro for SPSS (Rockwood, 2017a, 2017b). We estimated all parameters for a 1–
1–1mediation model in which all variables were measured at level 1, the student level (as
can be seen in Figure 1). Monte Carlo stimulations were used to estimate 95% confidence

intervals (Rockwood & Hayes, 2017). All independent and mediator variables were

Figure 1. Multilevel mediation model as estimated for the present study. Path a represents the effect of

students’ SES on students’ prior reading comprehension and mathematics performance. Path b

represents the effect of students’ prior reading comprehension and mathematics performance on track

recommendation. Path c’ represents the direct effect of students’ SES on track recommendation. Path ab

represents the indirect effect of students’ SES on track recommendation through students’ prior reading

comprehension and mathematics performance.
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automatically grand mean centred by the MLmed macro prior to their entrance into the

multilevel mediation models.

Second, a multilevel regression model was performed to examine the explained

variance of the different independent variables for both types of track recommendations.
Since missing values on the included variables were identified, the number of cases

varied according to the model analysed (as can be seen in Tables 3 and 4). An

unconditional model (Model 0) with school track recommendation as dependent variable

was estimated to investigate the distribution of variance at both levels. In Model 1,

students’ SES was added to the model as a fixed effect to provide information on whether

students’ SES was a predictor of track recommendations. Model 2 consisted of the

indicators of prior performance as predictors (fixed effects) of track recommendation. For

the test-based recommendations, the school leavers’ test was also added to this model. In
Model 3, all predictor variables were included.

To evaluate the size of differences of the effects of SES between test-based and

judgement-based recommendations, effect sizes were calculated by means of Cohen’s d,

with 0.2, 0.5, and 0.8 as indicative of small, medium, and large effect sizes, respectively

(Cohen, 1988). To comparewhether the effects of SES on track recommendations for test-

based and judgement-based recommendations differed, we performed a Wald test,

calculated using the following equation (Brame et al., 1998):

Z ¼ btest�basedrecommendation � bjudgement�basedrecommendationffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðSEtest�basedrecommendationÞ2 þ ðSEjudgement�basedrecommendationÞ2

q

Results

The correlations between track recommendations, students’ SES, and prior performance

are presented in Table 2. Overall, high significant positive correlations were reported

between students’ prior performance and both types of track recommendations (test-

based recommendations: rReading = .76, rMathematics= .76; judgement-based recommen-

dations: rReading = .77, rMathematics= .81). Additionally, for test-based recommendations,

high significant positive correlations were found between the school leavers’ test and

track recommendations (r = .84). These high correlations indicated that the track
recommendations were closely related to students’ prior performance. Finally, for both

types of recommendations, low significant positive correlations were reported between

students’ SES on the one hand, and track recommendations on the other hand (test-based

recommendations: r= .32; judgement-based recommendations: r = .27.

Overall effects of SES

The results of the multilevel regression models, as can be seen in Table 3 (test-based
recommendations) and Table 4 (judgement-based recommendations), illustrated that

22.5% of the variance in test-based and 29.2% of the variance in judgement-based

recommendations is attributable to factors at school level. As expected, SES was

significantly (positively) related to both test-based and judgement-based recommenda-

tions, even after controlling for students’ prior performance. The higher the students’ SES

was, the higher the track recommendations they received. However, the impact of SES

was small (test-based recommendations: b = .04, p = .016; judgement-based recom-

mendations: b = .05, p < .001). The difference between test-based and judgement-based
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recommendations was not significant (z = �.50, p = .309), indicating that there was no

significant difference between the two types of recommendations regarding to the impact
of SES. After accounting for prior performance, SES explained approximately 0.5% of the

variance in track recommendations (test-based recommendations: RModel3
2 = 84.80%;

judgement-based recommendations: RModel3
2 = 76.41%).

A substantial part of the differences in track recommendations was explained by

students’ prior performance (test-based recommendations: RModel2
2 = 84.38%; judge-

ment-based recommendations: RModel2
2 = 75.85%). For test-based recommendations,

results indicated that the school leavers’ test explained a larger part of track recommen-

dations than students’ reading comprehension and mathematics performance (school
leavers’ test: RModel2a

2 = 82.37%; reading comprehension and mathematics perfor-

mance: RModel2b
2 = 70.79%).

Student level

The results of the multilevel mediation analyses are presented in Figure 2 (test-based

recommendations) and Figure 3 (judgement-based recommendations). In line with our

expectations, at student level, the models revealed significant positive indirect effects
(path ab) of students’ SES on test-based recommendations through students’ prior

performance (school leavers’ test: b = .08, p < .001; reading comprehension: b = .03,

p < .001; mathematics: b = .03, p < .001). Similar results were reported for judgement-

based recommendations (reading comprehension: b = .07, p < .001; mathematics:

b = .10, p < .001). The higher the students’ SES was, the better they performed and the

higher the track recommendation they received.

Additionally, in line with our expectations, SES significantly affected judgement-based

recommendations (b = .03, p = .009), but did not affected test-based recommendations
(b = .01, p = .663) (path c’). For judgement-based recommendations, regardless of their

prior performance the higher the students’ SESwas, the higher the track recommendation

they received. This finding corresponded to an effect size of 0.03, which can be

interpreted as an extremely small effect. This effect indicated that students with a SES of

one standard deviation below average received a track recommendation of 0.03 lower

than students with a SES of one standard deviation above average.1 However, the

difference between test-based and judgement-based recommendations regarding the

Table 2. Correlations between track recommendation, SES, prior performance, and school leavers’

test

Test-based/ Judgement-based recommendations

1 2 3 4

Track recommendation

SES .32***/.29***
Reading comprehension test .76***/.77*** .26***/.25***
Mathematics test .76***/.81*** .19***/.23*** .63***/.68***
School leavers’ test .84***/ – .28***/ – .64***/ – .71***/ –

*p < .05; **p < .01; ***p < .001.

1 The direct effect of SES on track recommendations at student level was significant in cohort 4 (b = .04, p = .016), but not
significant in cohort 3 (b = .03, p = .122). Further elaboration of this finding is included in the discussion section.
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direct impact of SES on student levelwas not significant (z = �1.27, p = .102), indicating

that there was no significant difference between the two types of recommendations.

School level

At school level, the multilevel mediation models presented significant positive indirect

effects (path ab) of students’ SES through students’ prior performance on test-based
(reading comprehension: b = .09, p = .044; school leavers’ test: b = .37, p < .001) and

judgement-based recommendations (reading comprehension: b = .26, p < .001; math-

ematics: b = .20, p < .001). For test-based recommendations, the indirect effect of

students’ prior mathematics performance was not statistically significant (b = .00,

p = .885). In addition, a direct effect of SES (path c’) on track recommendations at school

level was reported for both recommendations (test-based recommendations: b = .26,

p < .001; judgement-based recommendations: b = .25, p < .001). These results corre-

sponded to effect sizes of 0.19 for both types of recommendations, which can be
interpreted as small effects. In addition, the difference between test-based and judgement-

based recommendations regarding the direct impact of SES at school level was not

significant (z = .14, p = .446), indicating that there was no significant difference

between the two types of recommendations.

Discussion

There is an ongoing (political) debate concerning the improvement of educational

equality in track recommendations at the transition from primary to secondary education.

Table 4. Unstandardized estimates of multilevel models predicting judgement-based track recommen-

dations with SES and prior performance

Judgement-based recommendations

Model 0: Empty Model 1: SES

Model 2: Prior

performance

Model 3:

SES + Prior

performance

b SEb b SEb b SEb b SEb

Intercept 4.41*** .08 4.48*** .07 4.63*** .03 4.64*** .03

SES .24*** .02 .05*** .01

Prior performance

Reading comprehension test .49*** .01 .49*** .01

Mathematics test .69*** .01 .69*** .01

Variance

Student level 1.26*** .03 1.25*** .03 0.36*** .01 .36*** .01

School level .52*** .08 .39*** .07 0.07*** .01 .06*** .01

R2 .087 .759 .764

Model fit

-2LL 13294.03 13185.32 7869,54 7838.05

Number of schools 101 101 101 101

Number of students 4,242 4,236 4,235 4,229

*p < .05; **p < .01; ***p < .001.
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A policy reform of the Dutch educational system provided us the unique opportunity to

compare the direct and indirect effects of students’ SES on two types of school track

recommendations: test-based and judgement-based recommendations. We used a

multilevel mediation approach to examine how these effects of students’ SES on track

recommendations were distributed across student and school level. Overall, as expected,

track recommendations were higher for high-SES students. This was primarily due to
indirect effects; that is, SES affected prior performance, and, in turn, students’ prior

performance affected their track recommendations. Moreover, a small direct effect of

students’ SES on judgement-based recommendations was reported, suggesting that

students with different SES but similar prior performance received different track

recommendations. In addition, the results indicated that the effects are – at least partly –
situated at school level. In general, track recommendations tended to be higher at schools

with a population of high-SES students, irrespective of students’ prior performance.

However, these effects were small and the differences between the two types of track
recommendations were not significant. These findings did not entirely support the

assumption that judgement-based track recommendations are more biased than test-

based recommendations (Boone & Van Houtte, 2013; Driessen et al., 2008; OECD, 2016;

VanNuland, 2011). Consequently, the shift to judgement-based recommendations did not

Figure 2. Results of the multilevel mediation model for test-based recommendations. *p < .05;

**p < .01; ***p < .001.
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seem to lead to a decrease of educational equality. Students’ SES played solely aminor role

in teachers’ track recommendations, and the use of the school leavers’ test in test-based

recommendations did not seem to reduce this effect of SES.

Contrary to previous research (Bol et al., 2014; Caro et al., 2009; Luyten & Bosker,

2004), there was no significant difference between test-based recommendations and

judgement-based recommendations regarding the impact of students’ SES. This finding
revealed that, in this context, both types of recommendations were comparable with

regard to the (small) impact of students’ SES on track recommendations. Luyten and

Bosker (2004) reported that not administering a school leavers’ test strengthened the

impact of SES on track recommendations, whereas the present study provided no

support for this finding. There were no differences with regard to the effect of SES on

track recommendations between teachers who had access to the results of the school

leavers’ test and teachers who had no access to these results. The results of the school

leavers’ test did not add additional information when students’ prior performance in
mathematics and reading comprehension was already available to teachers. These

findings suggested that teachers relied more strongly on students’ prior performance in

mathematics and reading comprehension when results of the school leavers’ test were

not available. However, in situations where all performance indicators were available

Figure 3. Results of the multilevel mediation model for judgement-based recommendations. *p < .05;

**p < .01; ***p < .001.
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(i.e., when using test-based recommendations), teachers relied more strongly on the

results of the school leavers’ test when formulating a track recommendation instead of

relying on reading comprehension and mathematics test results. Students’ prior

performance explained only 70.8% of the variance in test-based recommendations and
75.9% of the variance in judgement-based recommendations. When the school leavers’

test was included, 84.4% of the variance in test-based recommendations was explained

by students’ prior performance and the school leavers’ test together. Overall, regarding

educational equality based on SES, it did not seem to matter whether test-based or

judgement-based recommendations were used.

Finally, by using multilevel analyses, we were able to examine the effects of SES on

track recommendations at student and school level,while previous research (Boone et al.,

2018; Timmermans et al., 2015) focused primarily on student or class level. The present
study reported no direct effect of students’ SES on test-based track recommendations at

student level but did report a significant direct effect at school level. These results

suggested that there were no differences between test-based recommendations of

students with different SES but similar performance in the same school, whereas these

differences were present between schools. In other words, schools with similar

performance but a different population provided different track recommendations.

Consequently, it did seem to matter which school students attended. Contrary, although

the effect was extremely small, a direct effect of SES on judgement-based recommenda-
tions existed at student level. This is in line with results of prior research (Bol et al., 2014;

Caro et al., 2009; Schneider & Tieben, 2011), revealing that track recommendations were

less influenced by SES when they were based on standardized test results instead of

teachers’ judgements. Because a direct effect of SES on both types of track recommen-

dations existed at school level,wedid not findevidence for the speculations of Boone et al.

(2018) that the impact of SES class composition would be more pronounced in

educational systems with binding track recommendations as a result of more (high-SES)

parent pressure. They suggested that teachers who were held accountable more strongly
for their recommendations, for example, when track recommendations were binding,

were less prone to be biased by students’ background. We did not find evidence

supporting this hypothesis.

Limitations and future research

One limitation of the present study is the specific context of this research. The present

study was conducted in a large city in the Netherlands, which might affect
generalizability to other Dutch regions and countries with different educational

systems. School track recommendations may be formulated differently in other

countries. In addition, even within the Netherlands, regions have different regulations

with regard to formulating track recommendations. The city our data originate from

allowed solely singular track recommendations. In other regions, it is possible to

formulate track recommendations of adjacent tracks. Previous research (Oomens et al.,

2019) reported that 20% to 25% of the primary schools used such combined

recommendations.
We focused on initial track recommendations formulated in March, not on the actual

track placement. These initial recommendations reflect primarily how teachers

formulate a track recommendation. Moreover, including the initial track recommenda-

tion allowed us to compare both types of track recommendations. Because the complete

procedure of formulating track recommendations and the actual track placement is
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much more complex, and both types of track recommendations differ in more aspects

than included (Oomens et al., 2019), this is beyond the scope of the present research.

For example, for test-based recommendations, results of the school leavers’ test were

available to teachers, whereas for judgement-based recommendations, these results
were not available because of a changed time schedule. However, students still make the

nationwide school leavers’ test, but the results primarily serve as a second opinion.

Primary school teachers are allowed to adjust their initial recommendations when the

school leavers’ test results are higher than the initial track recommendation (Korper-

shoek et al., 2016; Oomens et al., 2019). Prior research (Dutch Ministry of Education

Culture and Science, 2019; Oomens et al., 2019; Van Look & Van Tartwijk, 2018) has

indicated that in most situations in which students were eligible for upward corrections,

the initial track recommendation was not corrected. Moreover, a policy evaluation
report of Oomens et al. (2019) indicated that corrections of the initial track

recommendations did not increase educational equity. Based on parental education, as

can be seen as an indicator of SES, equal percentages of corrections were reported for

students with low-educated and high-educated parents. In addition, the degree of

urbanity seemed to be related to these track recommendation corrections. In larger

cities, the number of corrections was higher, as well as parental pressure (Oomens et al.,

2019). This may also decrease educational equity. Future research could include these

topics regarding track recommendation corrections.
In addition, the percentage ofmissing values across the variableswas considerably low

(between 0.1% and 1.3% of the total sample), except for the variable school leavers’ test.

Of the school leavers’ test, there were only 35.4% complete records in the sample of the

first two cohorts. As explained before, this was due to guidelines of the online student

monitoring platform, where our data were downloaded from. Until the policy reform, it

was not mandatory to upload students’ scores on the school leavers’ test, and

consequently, most teachers did not upload them. Analyses of the missing values on

the variable school leavers’ test indicated some signs of attrition bias, which may have
impacted our findings. Yet, although therewere indications of bias, it is important to note

that these effects were small (i.e., d < 0.26). These missing values may be due to schools

not having students with lower performance levels, which are more often low-SES

students, or donot upload the school leavers’ test results because itmay impact the overall

results of the school (Dutch Inspectorate of Education, 2012; Swart et al., 2019).

Remarkably, similar missing values for the school leavers’ test were identified in other

research (Boone & Van Houtte, 2013; Timmermans et al., 2015). Future research could

investigate the underlying causes of this missingness further, as well as the effects on
students’ track recommendations.

Another limitation of the present study was that we reported a small significant

difference between the two cohorts after the policy reform (i.e., cohorts 3 and 4). The

direct effect of SES on track recommendations at student level was significant in cohort 4

and not significant in cohort 3. Before the policy reform (i.e., cohorts 1 and 2), this direct

effect on student level was also not significant. It might be that this effect was not yet

visible in cohort 3 but emerging in cohort 4 (and potentially in later cohorts). This leads to

an interesting question for future research.
Finally, in the present study, SES was determined using this six-digit postal code. For

Dutch cities, the six-digit postal codes are, on average, shared by only 15 to 20households,

providing an accurate impression of those households (Deckers et al., 2016; Guhn et al.,

2010; Van Hattem et al., 2009). However, the six-digit classification contained missing

values and, therefore, we replaced missing values with the five-digit classification that is
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less precise. Moreover, using the postal codes for measuring SES rather than an individual

measure of SES could have resulted in a small overlapbetween students’ individual SES and

school SES. This could affect the results:We presented a school-level effect of SES on track

recommendations, while a part of this effect may actually be situated at the individual
level.

For both recommendations, despite the strong effect of students’ prior performance

on track recommendations, still 20% of the variance was unexplained either by students’

SES or prior performance. Previous research (Geven et al., 2018; Hornstra et al., 2013;

Kaiser et al., 2013; Lleras, 2008) indicated that teachers could also take students’ non-

cognitive characteristics into account, such as work attitude and motivation. In order to

decrease the performance gap based on SES, further research on this topic is needed.

Above that, revealing the psychological mechanisms of recommendation bias are
important for understanding the formulation of track recommendations and creating

equal opportunities to be assigned to a certain secondary school track for all students. This

could be included in future research.

Conclusion

Altogether, the findings suggested that teachers were capable of appropriately formu-

lating school track recommendations relying mostly on students’ prior performance

without being biased by students’ SES. Students’ results on the school leavers’ test did not

seem to be of added value to formulate appropriate school track recommendations.

Moreover, itwas not the typeof track recommendation thatwas important for educational

equality at the transition from primary to secondary education, but rather which and how

much (objective) information was available to the teacher when formulating a

recommendation.
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