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A B S T R A C T

In this study, we analyzed longitudinal data from 1065 Finnish elementary school students to examine how 
teachers’ perceptions of students’ academic schoolwork skills and track placement influence children’s moti
vational self-beliefs and achievement. Our findings indicate, that teachers’ perceptions of students, which varied 
notably based on the students’ gender, their mothers’ education level, and their class types, significantly affected 
children’s motivation and achievement. Teachers viewed girls, children of more educated mothers, and students 
in classes with a special emphasis more positively. Moreover, studying in a class with a special emphasis was 
associated with more positive developments in achievement and ability beliefs.

1. Introduction

This study examines the development of children’s motivational self- 
beliefs and achievement during elementary school years and the role of 
track placement and teachers’ perceptions of children’s schoolwork 
skills in it.

Children’s motivational self-beliefs develop reciprocally with expe
riences of achievement (Guay et al., 2003; Pajares & Schunk, 2001). At 
school, children regularly encounter achievement situations and receive 
feedback on their performance, shaping their perceptions of themselves 
as learners. Teachers play a crucial role in providing competence-related 
feedback, offering valuable insights into students’ academic perfor
mance (Skaalvik & Hagtvet, 1990). Previous research has demonstrated 
that teachers’ beliefs and perceptions of students’ abilities and motiva
tion, alongside their expectations, significantly influence students’ 
self-perceptions as learners (e.g., Jussim et al., 2009; Pesu et al., 2016; 
Upadyaya & Eccles, 2014). As teachers’ expectations and perceptions 
have been found to be influenced by the grouping of students (e.g., 

Andersen, 2018; Bohlmann & Weinstein, 2013), they are proposed as 
one of the mechanisms through which tracking influences individual 
student’s learning (Pallas et al., 1994).

Tracking1 students based on their abilities or other aptitudes is 
common practice in many countries. Various allocation and grouping 
practices can be seen as an attempt to manage the diversity and indi
vidual differences in education and a way of optimizing teaching to 
maximize benefits for all students (Dupriez et al., 2008). Although the 
effects of tracking have been studied extensively, the question of 
tracking remains an ongoing debate in educational research (e.g., 
Steenbergen-Hu et al., 2016; Zimmer, 2003). Most of the studies 
analyzing tracking effects in relation to learning outcomes have focused 
on academic achievement (e.g., Chiu et al., 2017; Collins & Gan, 2013). 
Less research has been conducted in the field of motivation, even though 
motivation influences not only academic achievement, but also social 
and emotional development and well-being (Elliot et al., 2017).

Gamoran (2010) has suggested that instructional variation across 
tracks (i.e., differing curricula) could be one of the main reasons 

* Corresponding author.
E-mail address: satu.koivuhovi@utu.fi (S. Koivuhovi). 

1 Use of different concepts referring to allocation or grouping practices seems somewhat inconsistent in research (see, Koivuhovi, 2021). In this paper, we use the 
term tracking as a general concept referring to various allocation and grouping practices, in which students are sorted into groups based on their abilities or other 
aptitudes.

Contents lists available at ScienceDirect

Teaching and Teacher Education

journal homepage: www.elsevier.com/locate/tate

https://doi.org/10.1016/j.tate.2024.104847
Received 22 April 2024; Received in revised form 25 September 2024; Accepted 2 November 2024  

Teaching and Teacher Education 153 (2025) 104847 

Available online 8 November 2024 
0742-051X/© 2024 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ). 

mailto:satu.koivuhovi@utu.fi
www.sciencedirect.com/science/journal/0742051X
https://www.elsevier.com/locate/tate
https://doi.org/10.1016/j.tate.2024.104847
https://doi.org/10.1016/j.tate.2024.104847
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tate.2024.104847&domain=pdf
http://creativecommons.org/licenses/by/4.0/


explaining differences in achievement between tracks. However, 
examining tracking effects is challenging, due to influences from 
different sources being confounded and difficult to separate in statistical 
analyses. In the present investigation, we have the opportunity to 
circumvent this challenge by utilizing longitudinal data from 1065 
Finnish elementary school students. Although the Finnish basic educa
tion system is often regarded as a model example of a non-tracked sys
tem where all children adhere to the same national core curriculum, it 
has been less emphasized that a nuanced form of tracking exists 
(Seppänen et al., 2023). Introduced in the 1990s, “classes with a special 
emphasis”—which provide additional instruction in specific subjects 
and may select their students through aptitude tests (e.g., Varjo & 
Kalalahti, 2019)—have been proposed to act as implicit tracks within 
the Finnish comprehensive school system (Berisha & Seppänen, 2017). 
Importantly, these classes must follow the same national core curricu
lum as general classes without an emphasis, and therefore, the Finnish 
context provides a unique setting for studying the effects of tracking as 
the instructional variation across tracks is less pronounced than in many 
other countries that utilize tracking.

1.1. Teachers’ role in shaping the development of children’s motivational 
beliefs during elementary school

Children’s positive motivational beliefs are known to decrease over 
time (for review, see Muenks et al., 2018). Suggested explanations for 
the detected decline include cognitive developmental changes (e.g., 
Demetriou et al., 2011) as well as age-related changes in children’s 
typical environments (e.g., Butler, 2005).

A prevailing explanation attributes children’s declining motivation 
to Piaget’s cognitive development theory, suggesting that young chil
dren are initially overly optimistic about their abilities due to an 
immature and undifferentiated understanding of competence (Piaget & 
Inhelder, 1956; Skinner et al., 1998). As children mature, their under
standing of concepts such as ability and effort becomes more refined 
(Chapman & Skinner, 1989; Little et al., 2002; Nicholls, 1978). How
ever, this canonical explanation has been challenged by evidence 
showing environmental impacts on children’s self-appraisals (Butler, 
2005; Cimpian, 2017). Research indicates that in familiar contexts, 
young children’s competence judgments may seem more advanced than 
expected, influenced by age-related changes in children’s typical expe
riences and contexts rather than solely by cognitive development 
(Butler, 2005; Eccles et al., 1993).

Self-appraisals develop in interaction with one’s environment 
(Urdan & Schoenfelder, 2006). For the formation of achievement 
motivation, achievement situations are especially important, as 
self-appraisals of competence develop reciprocally with experiences of 
achievement (Pajares & Schunk, 2001; Skinner et al., 1998). When 
children start formal schooling, they are for the first time exposed to an 
environment in which they are required to acquire and demonstrate 
specific skills or understandings, and their involvements and achieve
ments are constantly evaluated (Butler, 2005). Experiences of success or 
failure in various achievement situations, feedback from teachers, and 
comparisons with classmates shape individuals’ understanding of their 
own competencies, making school an important environment influ
encing children’s motivational beliefs (Skaalvik & Skaalvik, 2002; 
Urdan & Schoenfelder, 2006).

Teachers are an important source of competence-related feedback for 
children at school. As Skaalvik and Hagtvet (1990, p. 295) have 
concluded, “Teachers are significant others for most students, thereby 
providing important clues about academic performance. The reflected ap
praisals from the teachers may have a strong impact on the students’ 
self-concept of ability.” Prior studies have shown that teacher’s beliefs or 
perceptions of students’ abilities and motivation, along with their ex
pectations, shape students’ self-perceptions as learners (e.g., Bohlmann 
& Weinstein, 2013; Pesu et al., 2016). Teachers’ expectations are 
sometimes proposed to act as a self-fulfilling prophecy, becoming 

confirmed in children’s own behavior and attitudes (Jussim et al., 2009; 
Weinstein, 2002) and this same mechanism has been suggested for 
teachers’ ability perceptions too (Upadyaya & Eccles, 2015). For 
example, in studies by Upadyaya & Eccles, utilizing longitudinal data 
from 849 primary school children and their teachers, the authors noted 
that teachers’ beliefs about students’ effort and potential performance 
predicted children’s interest in math over the school years (Upadyaya & 
Eccles, 2014) as well as children’s self-concept in math (Upadyaya & 
Eccles, 2015). The influence of teachers on children’s self-perceptions 
has been shown to be especially important during the first years of 
schooling (Pesu et al., 2016), with evidence also suggesting an escalating 
impact throughout the elementary-school years (Spinath & Spinath, 
2005).

Teachers convey their expectations and beliefs to students in multi
ple conscious and unconscious ways including explicit evaluations (e.g., 
school marks, assessment on school assignments) and feedback in 
achievement situations. In addition, teachers’ emotional reactions such 
as praise, pity, or blame (Georgiou et al., 2002; Graham, 1984) and the 
methods they employ in the classroom (e.g., Bohlmann & Weinstein, 
2013; Marshall & Weinstein, 1984; Weinstein, 2002) are important in 
molding children’s understanding of themselves. Craven et al. (1991)
have suggested that the feedback a teacher gives to a child influences 
their later self-perceptions through a process in which the child in
ternalizes the teacher’s feedback in a specific task or situation as a 
feeling of success (“I did well in this”). These experiences are later 
generalized into a feeling of competence in that same domain (“I am 
good in mathematics”).

Studies examining the impact of teachers have typically defined 
expectations as the judgments teachers make about students’ future 
achievement and behavior, based on their current knowledge of the 
students (Riley & Ungerleider, 2012; Timmermans et al., 2016). In 
comparison, teachers’ beliefs2 or perceptions of students refer more to 
the present-moment perceptions that teachers have about children 
(Gentrup & Rjosk, 2018; Upaduay & Eccles, 2014). Thus, the key dif
ference between these concepts lies in their temporal dimension, with 
expectations oriented towards the future and beliefs or perceptions 
grounded in the present moment. Research has suggested that teacher’s 
expectations may be shaped by their perceptions of students’ behavior at 
school. For example in their study of 5316 students from 469 classes in 
Dutch primary education, Timmermans et al. (2016) investigated the 
relationship between teachers’ perceptions of student attributes (i.e. 
working habits, popularity, self-confidence, student–teacher relation
ships, and classroom behavior) and teachers’ expectations and showed 
that teachers had higher expectations for students whom they perceived 
as self-confident and hard working.

Teachers’ expectations and perceptions of children have shown to be 
influenced by a range of socio-demographic factors, including the child’s 
social background and gender (e.g., Butler & Hasenfratz, 2017; Gun
derson et al., 2012; Mullola et al., 2012; Riegle-Crumb & Humphries, 
2012; Timmermans et al., 2016; Wang et al., 2018). Studies have shown 
that teachers’ gendered perceptions of ability may contribute to the 
consistent effects of gender on children’s self-beliefs (Herbert & Stipek, 
2005). Overall, girls tend to exhibit a more positive academic motiva
tion pattern, marked by strong effort and high achievements, but often 
accompanied by lower self-confidence (Butler & Hasenfratz, 2017; 
Parker et al., 2018). Interestingly, despite extensive research demon
strating that girls surpass boys in various academic subjects (Voyer & 
Voyer, 2014), boys consistently assess their own abilities as higher than 
girls do (Parker et al., 2018). This phenomenon is likely influenced by 
societal expectations and gender stereotypes propagated by significant 

2 The term ’teacher beliefs’ also encompasses teachers’ personal motivational 
beliefs, such as their views on the nature of ability (fixed versus malleable), 
which have been shown to influence their teaching practices and subsequently 
affect students’ self-beliefs (e.g., Stipek et al., 2001).
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adults, such as teachers and parents (Butler & Hasenfratz, 2017; Eccles, 
2011). Furthermore, stereotypical expectations contribute to 
domain-specific gender differences, with boys generally exhibiting 
stronger self-concepts in traditionally masculine subjects like mathe
matics and physical sciences, while girls excel in verbal subjects (Marsh, 
1989). In Finland, gender differences in education have been especially 
pronounced and favoring girls (Leino et al., 2019). For instance, in the 
latest PISA 2022 assessment, Finnish girls outscored boys in both 
reading and even in mathematics (OECD, 2023a), a subject where boys 
typically outperform girls in many countries (Early et al., 2020). Finnish 
girls also outperformed boys in creative thinking in the same assessment 
(OECD, 2023b).

A central finding from previous research, relevant to this study, is 
that teachers’ expectations and beliefs about their students are linked to 
student grouping practices (e.g., Bohlmann & Weinstein, 2013; 
Kuklinski & Weinstein, 2001; Marshall & Weinstein, 1984). For 
instance, in a mixed-method study by Mazenod et al. (2019), which 
combined quantitative survey data from 597 teachers across 82 schools 
with qualitative in-depth interviews from 34 teachers, it was discovered 
that teachers perceived low-track students through a nurturing 
discourse. This discourse became explicit in teachers’ lowered expec
tations regarding learning (i.e., independence, pace, and depth of 
learning) for students in lower attainment groups. Van Houtte et al. 
(2013) examined the effect of tracking on secondary school teachers’ 
perceptions of students’ cognitive capacity, effort, and diligence in 
doing homework. Analyzing data from 6545 students across 46 sec
ondary schools in Flanders, they found that while teachers’ perceptions 
of students’ capabilities and diligence in homework varied by tracks, the 
differences between tracks were primarily explained by students’ 
background features, indicating a selection effect. Contrary to this, Kelly 
and Carbonaro (2012), using a nationwide representative longitudinal 
sample of 8th graders from the United States and focusing on students 
with discrepant track placement, uncovered an independent tracking 
effect on teachers’ expectations. They concluded that track placements 
affected teacher expectations above and beyond student achievement 
and other characteristics. Furthermore, also in Van Houtte’s et al. (2013)
study, one independent effect of tracking regarding effort, was observed, 
which could not be explained by selection. Interestingly, contrary to 
intuitive expectations, this effect favored low-track students, indicating 
that teachers perceived low-track students as investing more effort in 
their schoolwork compared to students in top tracks.

1.2. Influence of tracking on learning outcomes and motivation

Effects of tracking, streaming, or ability-grouping have been widely 
studied in the educational sciences, ranging from the economics of ed
ucation to educational sociology and psychology (e.g., Chiu et al., 2017; 
Collins & Gan, 2013; Duflo et al., 2011; Kindermann, 2016). Practices of 
tracking differ widely between and within nations and school systems 
(Dupriez et al., 2008; OECD, 2016), making it difficult to extrapolate the 
findings from one context to another and draw general conclusions of 
the impact of tracking. In addition, examining the effects of tracking can 
be methodologically challenging, due to many confounding factors and 
simultaneous effects (e.g., Televantou et al., 2021).

Effects of tracking can be scrutinized from several perspectives. At 
the individual level, the way students are assigned to schools or teaching 
groups within schools plays a pivotal role in shaping their learning 
environment, which may affect learning in multiple direct and indirect 
ways (see Collins & Gan, 2013). At the societal level, tracking practices 
may have significant implications for educational equality (e.g., 
Hanushek & Wössman, 2006; Wößmann, 2009). The practice of 
educating all children together in a comprehensive school system versus 
dividing them into separate tracks stands as a critical choice that may 
either advance or impede the pursuit of educational equality.

Pallas et al. (1994) distinguished instructional (i.e., quantity, quality, 
and differing instructions in different tracks), social (i.e., social setting, 

class composition), and institutional (i.e., how different tracks are 
valued and seen) mechanisms of tracking. By creating more homoge
neous student groups, tracking may have a direct impact on learning, as, 
at the instructional level, tracking allows teachers to customize their 
teaching strategies to address the distinct needs of each group. This 
customization of instructions and curricula is suggested to be a crucial 
element in explaining the achievement differences between tracks 
(Gamoran, 2010). In addition, tracking may also have indirect effects on 
students learning through the distinct social environments and class 
compositions it creates. Such indirect pathways can include peer in
fluences (e.g., Cooc & Kim, 2017; Kindermann, 2016; Wentzel & 
Muenks, 2016; Zimmer, 2003) or the distinct expectations, discussed in 
the previous section, that students’ significant others (i.e. teachers and 
parents) set for students studying on different tracks (e.g., Andersen, 
2018). Our paper centers on the latter aspect, exploring how tracking 
shapes teachers’ view of students’ academic schoolwork skills and how 
these perceptions, in turn, predict students’ motivational self-beliefs and 
test performance.

Empirical studies on tracking effects vary by outcomes examined and 
focus, ranging from individual to school-level impacts on learning, 
achievement, educational equality, and affective outcomes (see Gamo
ran, 2010; Hattie, 2009 for achievement; Gamoran, 2010; Terrin & 
Triventi, 2023 for educational equality; Belfi et al., 2012 for affective 
outcomes). Most studies on tracking have primarily focused on academic 
achievement as an outcome (e.g., Chiu et al., 2017; Collins & Gan, 2013; 
Steenberg-Hu et al., 2016). A tentative summary of the existing research 
indicates that at the school system level, the impact of tracking on stu
dent achievement tends to be minimal or even statistically 
non-significant (Hattie, 2009). On the other hand, there is a body of 
evidence indicating that early tracking may contribute to greater 
educational inequality (e.g., Dupriez et al., 2008; Hanushek & Wössman, 
2006). For example, in their comprehensive meta-analysis drawing from 
53 publications on the effects of tracking on students’ achievement 
Terrin and Triventi (2022) conclude that overall tracking does not seem 
to enhance the efficiency of the educational system (i.e. increase 
achievement at the school level). Conversely, it appears to widen the 
dispersion of achievement outcomes and amplify the influence of family 
background on student achievement, thereby increasing educational 
inequality.

However, alongside these findings, a substantial number of studies 
have explored tracking’s effects at the individual student level and 
shown that tracking can indeed have significant effects on students’ 
abilities or achievement (e.g., Becker et al., 2012; Retelsdorf et al., 
2012). Some studies have shown tracking to be beneficial for all students 
(e.g., Collins & Gan, 2013; Duflo et al., 2011; Tieso, 2003), whereas 
others have suggested that the effects of tracking may differ by students’ 
ability level (Gottfried, 2014) or other individual attributes, such as 
gender or ethnic background (Hoxby, 2000) as well as the type of 
tracking (e.g., Chmielewski, 2014; Steenbergen-Hu, 2016).

Aside from achievement, academic self-concept has been the main 
outcome studied in relation to tracking effects (e.g., Marsh & Seaton, 
2015; Trautwein et al., 2006). Research has shown that due to social 
comparison processes, studying in academically demanding high-track 
environment in which the average achievement level is high, may 
have detrimental effects on children’s academic self-concept (i.e. 
Big-Fish-Little-Pond-Effect, BFLPE) (e.g., Fang et al., 2018; Marsh & 
Seaton, 2015). However, although with less robust evidence, studies 
have suggested that negative effect of BFLPE might be counterbalanced 
by comparisons with students in other tracks (i.e. the Reflected Glory 
Effect, RGE), which may enhance the self-concept of students in higher 
tracks (Marsh et al., 2000; Trautwein et al., 2005). The presence of these 
simultaneous effects can explain the mixed findings, suggesting that 
low-achievers’ self-concept may benefit from tracking in some cases 
(Dupriez et al., 2008), while in others, it may suffer from being placed in 
a low-track environment (Francis et al., 2017). Chmielewski et al. 
(2013) have suggested that the type of tracking could elucidate these 
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divergent findings. Using PISA data from 99 000 15-year-olds across 
3400 schools in 20 countries, they discovered that the type of tracking 
influenced the relationships between different effects, leading to varia
tions in students’ self-concepts depending on the type of track they were 
in. In course-by-course tracking, where students are grouped only for 
specific courses, the RGE outweighed the negative effect of the BFLPE, 
resulting in higher self-concepts for students in higher tracks and lower 
self-concepts for those in lower tracks. However, in between-school and 
within-school tracking, the negative BFLPE was more prominent. The 
authors attribute this difference to variations in reference groups used 
for comparison. In course-by-course tracking, the reference group re
mains the entire age cohort in the school, leading student to compare 
themselves against the overall achievement level of their respective 
tracks (high or low). Consequently, students in high-track courses may 
bolster their self-concept based on their track placement, whereas those 
in low-track courses may experience diminished self-perceptions. 
Conversely, in between-school and within-school tracking, the refer
ence group consists solely of peers within the same track, leading stu
dents in higher tracks to suffer from high-achieving peer comparisons. 
However, for low-track students, the consequences of tracking are less 
harmful than in course-by-course tracking.

In addition to academic self-concept, tracking effects have been 
studied in relation to other motivational outcomes, but the field of 
research is much more scattered. For example, Carbonaro (2005) stud
ied the effects of curricular tracking on lower secondary school students’ 
effort and achievement and found students in higher-achieving tracks to 
exert more effort than students in lower-achieving tracks. Then again, 
Butler (2008) showed that tracking increased ego-orientation (i.e., 
importance of showing off in front of others) and work-avoidance goals 
(i.e., avoiding effort exertion) among elementary-school children, indi
cating that tracking based on ability may increase the salience of social 
comparison processes in the classroom.

1.3. Implicit tracking in Finland: classes with special emphasis

Much of the prior research on tracking has been conducted in 
Anglophone countries, and therefore their context differs notably from 
this study. Instructional variation across tracks has been suggested as 
one of the main reasons explaining achievement gaps between tracks 
(Gamoran, 2010). In this paper, we focus on examining the effects of 
tracking in the Finnish context, which offers an interesting case for a 
tracking study and enables us to study the effects of tracking in a context 
in which the instructional variation between tracks is minor.

The Finnish basic education system has typically been presented as a 
model example of a non-tracked system, in which all children study 
according to the same national core curriculum3 and get the same 
educational opportunities for upper-secondary education (Seppänen, 
2003; Wößmann, 2009). Less attention, at least internationally, has been 
given to classes with a special emphasis, which were established in the 
1990s and which have been argued to act as an implicit tracking system 
within the Finnish comprehensive school system (Berisha & Seppänen, 
2017; Seppänen ym., 2023). Since their introduction, classes with a 
special emphasis have gained popularity, particularly in large cities, 
providing a variety of options and choices. These options span a range of 
academic subjects, such as mathematics, science, and languages, to arts 
including music, visual arts, and sports. Research indicates that in some 
cities, about 30% of students are enrolled in classes with a special 
emphasis (Seppänen et al., 2015). Typically, students have the oppor
tunity to enroll in these specialized classes at the start of comprehensive 
school at age seven, or before entering the 3rd or 7th grades.

Classes with a special emphasis provide additional teaching (i.e., 

1–2 h/week) in a specific subject (e.g., music, mathematics, sports, a 
foreign language), and have the right to select students with aptitude 
tests (Varjo & Kalalahti, 2019). Prior research has indicated that selec
tion into classes with a special emphasis is related to social class, and 
while academic achievement is not a criterion for selection, 
high-achieving children from highly-educated families are typically 
overrepresented in these classes (Kosunen & Seppänen, 2015). There
fore, researchers have argued that classes with a special emphasis share 
many similarities with ability-grouping or tracking (Berisha & 
Seppänen, 2017). As selection into classes with a special emphasis is not 
based on prior achievement, but on other aptitudes (Varjo & Kalalahti, 
2019), we have suggested elsewhere (Koivuhovi, 2021) that the term 
opt-in tracking within schools (see Trautwein et al., 2005) might best 
describe the Finnish system. Selection criteria vary according to the 
emphasized subject and between municipalities (Seppänen, 2003). 
Usually, schools arrange aptitude tests where children can show their 
talent and interest in the subject.

Even though classes with a special emphasis have been researched in 
Finland since their establishment, few studies have analyzed their 
developmental effects on students. In our prior studies (Koivuhovi, 
2021; Koivuhovi et al., 2022) investigating the development of chil
dren’s motivation in classes with and without a special emphasis, we 
found no significant effects of tracking. However, regarding the devel
opment of achievement, prior research is even more limited. Classes 
with a special emphasis have been shown to increase within-school 
differences, as high-achieving children are grouped together (e.g., 
Berisha & Seppänen, 2017; Kosunen et al., 2020), but it is unclear 
whether studying in a class with a special emphasis actually influences 
the development of learning, or whether the noted differences between 
classes are only due to selection effects.

2. Present study

The aim of the present study is to examine the influence of teachers’ 
perceptions and tracking on changes in children’s motivational self- 
beliefs and achievement. Our study is organized around three objec
tives. Firstly, we investigate the role of teachers’ perceptions of chil
dren’s academic schoolwork skills in the change of children’s 
motivational self-beliefs and achievement. Secondly, we explore how 
gender, mother’s education level,4 and class type (class with a special 
emphasis versus general class without an emphasis) relate to teachers’ 
perceptions of children’s academic schoolwork skills. Regarding general 
relations between teachers’ perceptions and children’s self-beliefs and 
achievement, as discussed above (e.g., Pesu et al., 2016; Spinath & 
Spinath, 2005; Upaduay & Eccles, 2014), we expect (Hypothesis 1) 
teachers’ perceptions of children’s academic schoolwork skills to be 
significant positive predictors of change in children’s later self-beliefs. In 
addition, based on prior research (e.g., Andersen, 2018; Timmermans 
et al., 2016; Wang et al., 2018), we expect that teachers’ perceptions of 
students will differ by students’ gender, mothers’ education levels and 
class types (Hypothesis 2).

Our third aim focuses on the role of tracking in the change of chil
dren’s motivational beliefs and achievement. Building upon our previ
ous investigations (Koivuhovi et al., 2022), we expect (Hypothesis 3) 
that class type will not be a significant predictor of changes in children’s 
motivational beliefs once covariates (gender and maternal education) 
are accounted for. Similarly, we expect not to find effects on achieve
ment as differences are often attributed to variations in curricula be
tween tracks (Gamoran, 2010), and the Finnish education system 
mandates a uniform curriculum across all tracks (Seppänen, 2003). 
However, considering prior international research on the effects of 

3 Although schools are also allowed to formulate their own local curricula, 
the obligations set by the national core curriculum leave them little space for 
any major changes (Kantasalmi & Kupiainen, 2021).

4 Mother’s education level has been used in the analyses as a proxy for socio- 
economic status, as it has been shown to be an effective indicator of socio- 
economic status (Jalovaara & Andersson, 2018).
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tracking (e.g., Becker et al., 2012; Carbonaro, 2005; Chiu et al., 2017; 
Retelsdorf et al., 2012), it would be conceivable to propose an alterna
tive hypothesis suggesting that tracking could significantly influence 
children’s achievement and motivation. Therefore, our third hypothesis 
is formulated with cautious optimism, acknowledging the potential for 
other than expected outcomes.

Our analyses proceed in stages. Initially, we examine the overall 
relationships between teachers’ perceptions and children’s self-beliefs. 
Subsequently, we incorporate achievement into the model to assess its 
impact on these relationships. Finally, we introduce covariates, 
including class type, gender, and mother’s education, to investigate 
their effects on both teachers’ perceptions and children’s self-beliefs and 
achievement.

3. Methods

3.1. Data collection procedure and participants

The data were drawn from a nine-year longitudinal study in which 
children’s cognitive abilities and motivational beliefs were followed 
from the beginning to the end of comprehensive school. In the beginning 
of the study, 16 schools in a large municipality in Southern Finland were 
randomly selected. The sample consisted of all first graders (n = 744) in 
the selected schools. The sample size increased in the beginning of the 
fourth and seventh grades, as some children changed classes or schools, 
and the follow-up was extended to cover also the new classmates of our 
participants (for detailed description of the data, see Koivuhovi, 2021). 
For this paper, we utilized data from grades four to six, during which 
children were taught by the same teacher, a condition essential for the 
purposes of our study.

The participants (n = 1038) came from 55 classes but small classes 
specifically designed for students with special education needs were not 
included in the analyses.5 Therefore, participants of this study came 
from 47 classes, of which 11 with a special emphasis (n = 291). Classes 
with a special emphasis included emphases on languages, arts, music, 
and physical education. Due to this variety and the limited number of 
classes, it was not feasible to examine different classes separately. 
Therefore, the analyses were conducted based on differences in class 
types (i.e. class with or without a special emphasis). Children who 
studied in classes with a special emphasis had started this special track 
from the beginning of third grade. Teachers had thus taught students for 
at least a year when assessing their academic schoolwork skills at the 
beginning of the fourth grade. The teaching groups were arranged so 
that the same teacher taught the children in most subjects.

Thanks to the diligent efforts of the research coordinator overseeing 
data collection, the occurrence of missing data between waves was 
minimal. Sample sizes varied slightly across different years and vari
ables. For instance, at grade four, achievement test scores were available 
for 897 students, and teacher evaluations of child’s effort were available 
for 911 students. At grade six, achievement test scores were available for 
912 students, while teacher evaluations of child’s effort were recorded 
for 865 students. For both years combined, data included achievement 
scores for 833 students and teacher evaluations for 774 students. At the 
item level, the amount of missing data was moderate, ranging from zero 
to 17 % per item. The average amount of missingness per item was 11.86 
% which was taken into account in the analyses using Mplus’s default 
technique for handling missing values, namely Full-Information 

Maximum Likelihood (FIML).
Mean age of the participants at grade four was 9.6 years, and 52 % of 

them were girls. Children who studied in classes with a special emphasis 
had mothers with higher education levels compared to those in general 
education classes (χ2 (3, N = 940) = 70.420, p < .001). Additionally, at 
the fourth grade level, significant differences were observed in test 
proficiency between the class types: students in classes without an 
emphasis had a mean score of 17.5 (SD = 6.30), while those in classes 
with a special emphasis scored higher, with a mean of 18.5 (SD = 6.40; F 
= 4.234, p = .039).

Throughout the whole study, ethical standards described by the 
Finnish Advisory Board on Research Integrity (see, TENK, 2012) were 
met. Educational authorities of the municipality reviewed the proposal 
of the study and gave permission for data collection. Families were 
informed about the study and participation was voluntary. Although 
families had the option to opt out, very few chose to do so.

3.2. Measures

Teachers’ perceptions of children’s academic schoolwork skills 
were collected from teachers and measured with four items developed 
specifically for this study. The items included: “Child focuses on teach
ing during lessons”; “Child concentrates on their schoolwork”; “Child 
takes care of their own things at school”; “Child tries hard at school”). 
Items were answered on a seven-point Likert scale (1 = not true at all – 7 
= very true).

Children’s motivational beliefs were assessed with scales based on 
Skinner et al.’s (1988) action control theory, in which action is 
conceptualized as a threefold construct, comprising the agent, aims, and 
means of action. An individual (i.e., the agent) possesses different kinds 
of beliefs (i.e., means-ends beliefs, agency beliefs, control expectancy) 
concerning each part of the action, and these beliefs shape their actions 
and strivings (Skinner et al., 1988, 1990). In the present study, we 
focused on children’s agency beliefs and control expectancy beliefs, 
which are central in describing motivated behavior. Agency beliefs are 
individual’s self-beliefs as an agent in relation to the possible means of 
action (Skinner et al., 1988, 1990). Thus, agency beliefs pertain to stu
dents’ self-perceptions as learners (Little et al., 2001), while control 
expectancy beliefs relate to individuals’ expectations regarding their 
ability to achieve desired goals (Skinner et al., 1988, 1998). Within the 
school context, these beliefs encompass expectations about, for example, 
the likelihood of academic success or obtaining good grades.

For this study, the scales were specifically modified and translated to 
fit the Finnish context. Agency beliefs were measured using two scales: 
one assessing beliefs about ability (e.g., “I am a clever and able student”) 
and another assessing beliefs about effort (e.g., “I work hard at school”). 
Control expectancy beliefs regarding academic success were measured 
with a single scale (e.g., “I can get good marks at school, if I want to”). 
Each scale consisted of three items, and responses were answered on a 
seven-point Likert scale ranging from 1 (not true at all) to 7 (very true).

The Achievement test score was a composite score derived from 
various cognitive tasks measuring reading comprehension skills, math
ematical thinking skills and general reasoning skills. All together the 
composite score was calculated based on 40 items and the internal 
consistency of the measure was good (for grade 4 α = .77 for grade 6 α =
.84). Each item was coded dichotomously as correct or incorrect, with 
the composite score reflecting the total number of correct responses.

Reading comprehension skills were assessed with two tasks. The 
first, based on the framework by Kintsch and van Dijk (1978), involved 
evaluating 16 statements related to a one-page text. The second task 
required interpreting a short text related to everyday life, assessing 
children’s ability to understand, analyze, and interpret written infor
mation through four multiple-response items (Hautamäki et al., 2002).

Mathematical thinking skills were assessed with two tasks: First test 
was a modified version of Mental Arithmetic test by Wechsler (1981)
which involved solving verbal math problems within a limited time. For 

5 These students receive the most intensive level of support, known as ’spe
cial support,’ under Finland’s three-tier support system (Hienonen, 2020). As 
such, they follow individualized education plans, and therefore their education 
may not necessarily be comparable with that of other students. Including these 
students in our study would have introduced substantial variability and would 
not have been representative of the broader student population. Therefore, we 
decided to exclude these students from our analysis.
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example, students responded to problems such as, “The merchant had 25 
cans of milk and he sold 14 of them. How many cans did he have left?” 
read aloud by the teacher. The second test was the Hidden Arithmetic 
Operators test by Demetriou et al. (1991, 1996), where students iden
tified hidden operators necessary to solve equations with each item 
containing one to four hidden operators (e.g., [(3 a 2 b 4) c 3 = 7, where 
a/b stands for addition (+), subtraction (− ), multiplication (•), or di
vision (÷)]).

General reasoning skills were assessed through two tasks: the Pia
getian water-level task (Piaget & Inhelder, 1956; Hautamäki, 1985), 
which required students to indicate water levels in tilted bottles, and 
Bond’s Logical Operations Test (Bond, 1995), which involved choosing 
correct answers from multiple options.

The independent variables in the analyses included gender (boy or 
girl), class type (class with or without a special emphasis), and maternal 
education level (collected from parents; 1 = compulsory education; 2 =
upper secondary education; 3 = first-cycle tertiary education i.e. Bach
elor’s degree or similar; 4 = second-cycle tertiary education and above i. 
e. Master’s degree or similar).

3.3. Data analysis

Data were analyzed with Mplus version 8.6 (Muthén & Muthén, 
2018). Before the actual analyses, measurement invariance of the latent 
factors over time was examined with separate models for each construct 
(see Table 1). Invariance testing was conducted by imposing restrictions 
to the model parameters and then comparing fit indices of different 
models (Widaman et al., 2010). This process began with configural 
invariance, where no constraints are applied, advanced to metric 
invariance by equalizing factor loadings, and concluded with scalar 
invariance through the equalization of item intercepts, following the 
methodology outlined by Millsapp and Cham (2013). The criteria for 
evaluating model fit and determining the significance of any decline in 
fit were informed by Chen’s (2007) recommendations. Accordingly, for 
metric invariance, an acceptable deviation was defined as a change in 
CFI of less than 0.010, accompanied by a change in RMSEA of less than 
0.015 or a change in SRMR of less than 0.030. For scalar invariance, 
acceptable criteria were a change in CFI of less than 0.010, with a 
change in RMSEA of less than 0.015 or in SRMR of less than 0.010 (Chen, 
2007). As indicated in Table 1, the analyses confirmed an adequate level 

of measurement invariance over time in each pair of latent factors.
The research hypotheses were assessed with cross-lagged panel 

models, including measures from two time points (grades four and six). 
With these cross-lagged panel-models we regressed a set of variables 
measured in grade six on a set of predictors measured in grade four, 
while controlling for the stability of the all measures. Thus, we estimated 
to which degrees our grade-four-measures predict a change in the rank 
order of the grade-six-measures. Analyses proceeded in stages, so that a 
model with latent factors in two time points (i.e., teachers’ perceptions 
and action-control beliefs) was first analyzed, to investigate the relations 
between teachers’ perceptions and children’s motivational self-beliefs. 
Following this, first achievement test scores from two time points, and 
finally covariates, were included in the model.

The datapoints of our study are nested in classrooms. Since data
points within a classroom are on average more similar to each other than 
datapoints between different classrooms (the Intra-Class-Correlations of 
our variables of interest ranged from 0.005 for control expectancy be
liefs to 0.185 for achievement), we had to account for this nested 
structure in our statistical analyses to estimate standard errors correctly. 
We used the type = complex feature of Mplus to account for this nested 
data structure. Our models converged successfully but Mplus issued the 
warning that “Standard errors may not be trustworthy”. This warning 
was most likely due to the model having more parameters than the 
number of clusters available for analysis. To verify the accuracy of the 
standard error estimations, we conducted likelihood ratio tests on each 
path coefficient in our three separate models, following the approach 
recommended by Gonzalez and Griffin (2001). We compared a reduced 
model—where a specific path coefficient, A, was fixed at zero—to the 
full model. If the likelihood ratio test showed no significant difference in 
fit between the models, and the p-values of the tested parameter 
matched those in the full model, it indicated correct standard error es
timations. We based our substantive conclusions solely on the p-values 
from these likelihood ratio tests, which closely aligned with those from 
the full models.

4. Results

All the analyzed models fit the data well (Model fit for the final 
model with covariates: χ2 = 612.174; df = 372; p <. 00; CFI = 0.976; 
TLI = 0.970; RMSEA = 0.027; SRMR = 0.033).6 As we expected (H1), 
teachers’ perceptions of children’s academic schoolwork skills signifi
cantly predicted children’s later self-beliefs, whereas children’s moti
vational beliefs were not significant predictors of teachers’ perceptions 
(see Fig. 1, Table 2 all models). This indicates that teachers’ perceptions 
of children’s academic schoolwork skills shape children’s developing 
self-perceptions, but not vice versa. Adding achievement and covariates 
to the model did not change these relations and analyses of the full 
model showed that teachers’ perceptions of children’s academic 
schoolwork skills predicted children’s later self-beliefs, even after actual 
achievement and other background variables (gender, mothers educa
tion, class type) were controlled (see Table 2, Model3).

Relationships between children’s achievement test scores and 
teachers’ perceptions gave evidence of a reciprocal model (see, Guay 
et al., 2003). In other words, students’ achievement test scores at grade 
four significantly predicted teachers’ perceptions at grade six, and vice 
versa (see, Fig. 1, Table 2, Model 2). However, the introduction of 
covariates altered these relationships (see Table 2, Model 3). Full model 
with covariates, indicate that teacher’s perceptions of students have an 

Table 1 
Measurement invariance of the latent factors over time.

Tested model χ2 df CFI RMSEA SRMR

Teachers’ perceptions
Configural invariance 40.045 15 0.996 0.041 0.017
Metric invariance 52.501 18 0.994 0.044 0.032
Scalar invariance 81.545 21 0.990 0.054 0.042
Partial scalar invariance 

(intercepts of item 4 free)
53.863 20 0.994 0.041 0.033

Agency beliefs of ability χ2 df CFI RMSEA SRMR

Configural invariance 19.963 8 0.995 0.039 0.020
Metric invariance 23.078 10 0.995 0.037 0.030
Scalar invariance 135.636 12 0.949 0.103 0.071
Partial scalar invariance 

(intercepts of item 2 free)
24.489 11 0.994 0.036 0.030

Agency beliefs of effort χ2 df CFI RMSEA SRMR

Configural invariance 5.753 8 1.00 0.000 0.011
Metric invariance 7.192 10 1.00 0.000 0.013
Scalar invariance 25.301 12 0.995 0.034 0.030
Partial scalar invariance 

(intercepts of item 1 free)
7.315 11 1.00 0.000 0.013

Control expectancy beliefs of 
success

χ2 df CFI RMSEA SRMR

Configural invariance 19.880 8 0.994 0.039 0.021
Metric invariance 22.510 10 0.994 0.036 0.028
Scalar invariance 24.898 12 0.994 0.033 0.031

6 In order to obtain a sufficient model fit, residual correlations between same 
items in different time points were allowed for teacher perceptions. Model fit 
for the first model without achievement and covariates was (χ2 = 429.134; df 
= 282; p <. 000; CFI = 0.984; TLI = 0.981; RMSEA = 0.024; SRMR = 0.032) 
and (χ2 = 481.562; df = 318; p <. 000; CFI = 0.983; TLI = 0.980; RMSEA =
0.023; SRMR = 0.032) for the second model with achievement.
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effect on the change of their achievement but achievement itself is not 
influencial in how teachers perceive students academic schoolwork 
skills. Instead, gender, mother’s education, and class type significantly 
influenced how teachers perceived children. Regarding achievement, 
precisely mother’s education level appeared to account for the dimin
ishing influence of achievement on teachers’ perceptions when cova
riates were taken into consideration. Mother’s education was strongly 
connected to child’s achievement test scores at both time points (Effect 
of mother’s education on achievement at 4th grade: β = 0.33, SD = 0.05, 
Δχ2 = 75.702, p < .000; at sixth grade β = 0.19, SD = 0.030, Δχ2 =
35.025, p < .000) and therefore adding it to the model wiped away the 
effect of achievement on teacher’s perceptions.

Girls were consistently perceived more positively by teachers than 
boys, as indicated by significant effects at both fourth grade (β = 0.56, 
SD = 0.09, Δχ2 = 51.623, p < .000) and sixth grade (β = 0.29, SD = 0.08, 
Δχ2 = 15.773, p < .000). Similarly, children with highly educated 

mothers were also viewed more positively, shown by the effects at fourth 
grade (β = 0.19, SD = 0.04, Δχ2 = 22.447, p < .000) and at sixth grade 
(β = 0.07, SD = 0.04, Δχ2 = 3.914, p = .048). This result indicates, as we 
expected (H2), that gender and mother’s education7 were significant 
factors in explaining not only the positive teachers’ perceptions in the 
beginning of the follow-up period but also in explaining the change in 
the perceptions.

Class type was a significant predictor of teachers’ perceptions, but 
interestingly, its effect on evaluations was different at different time 
points. At fourth grade, studying in a general class predicted more 
positive teacher perceptions, whereas at sixth grade, conversely, 
studying in a class with a special emphasis predicted higher teacher 
perceptions (Effect of class type on teacher’s perceptions at 4th grade: β 
= − 0.31, SD = 0.14, Δχ2 = 10.536 p < .000; at sixth grade β = 0.28, SD 
= 0.14, Δχ2 = 11.369, p < .000.

Contrary to our expectations (H3), class type was associated with 

Fig. 1. Cross-lagged panel model with motivational factors and achievement test scores (Model 2). Note. Statistically significant paths are visualized with solid, non- 
significant paths with dashed lines.

7 It must be noted that in the type complex model, the effect of mother’s 
education on teacher’s perceptions was the only one that differed from chi- 
square model comparison results. In the type complex model, the effect of 
mother’s education on teacher’s perceptions did not reach statistical signifi
cance (β = 0.07, SD = 0.04, p = .076) whereas in the chi-square difference test 
between the non-restricted model (all paths evaluated) and the restricted model 
(teacher’s perceptions at 6th grade regressed on mother’s education set as 
zero), the difference between models was significant (Δχ2 = 3.914, p = .048). 
Given these nuances, this specific result should be approached with caution and 
considered as indicative rather than strongly conclusive.
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Table 2 
Standardized model estimates and chi-square model comparisons of different models.

Model Dependent variables (T2)

Variable T1 TP (Teacher perceptions) AA (Agency belief of ability) Agency: Effort Control expectancy Achievement score

Model 1 β S.E. Δχ2 p β S.E. Δχ2 p β S.E. Δχ2 p β S.E. Δχ2 p β S.E. Δχ2 p

TP 0.60 0.06 58.716 0.000 0.23 0.06 20.168 0.000 0.20 0.06 13.882 0.000 0.15 0.06 8.362 0.003 – – – –
AA 0.06 0.09 0.712 0.398 0.41 0.15 9.622 0.001 0.11 0.11 1.059 0.303 0.20 0.14 2.292 0.130 – – – –
AE 0.02 0.10 0.46 0.497 − 0.26 0.15 3.782 0.051 0.14 0.12 1.286 0.256 − 0.12 0.12 1.121 0.289 – – – –
CE − 0.02 0.04 0.534 0.464 0.15 0.06 7.129 0.007 0.01 0.05 0.381 0.537 0.25 0.06 18.665 0.000 – – – –
Model 2 β S.E. Δχ2 p β S.E. Δχ2 p β S.E. Δχ2 p β S.E. Δχ2 p β S.E. Δχ2 p
TP 0.55 0.07 41.513 0.000 0.20 0.06 11.573 0.000 0.22 0.06 13.456 0.000 0.14 0.06 5.664 0.017 0.20 0.05 20.042 0.000
AA − 0.01 0.11 0.407 0.523 0.38 0.15 6.878 0.008 0.15 0.12 1.509 0.219 0.19 0.14 1.846 0.174 0.08 0.10 0.618 0.431
AE 0.11 0.12 1.151 0.283 − 0.22 0.16 2.237 0.134 0.09 0.13 0.754 0.385 − 0.11 0.13 0.935 0.333 − 0.13 0.11 1.187 0.275
CE − 0.03 0.04 0.727 0.393 0.14 0.06 6.639 0.009 0.02 0.05 0.444 0.501 0.25 0.06 18.804 0.000 0.08 0.05 3.521 0.060
ACH 0.12 0.05 6.417 0.011 0.08 0.04 2.847 0.091 − 0.06 0.05 1.622 0.202 0.03 0.04 1.07 0.300 0.50 0.04 41.876 0.000
TP 0.55 0.07 41.513 0.000 0.20 0.06 11.573 0.000 0.22 0.06 13.456 0.000 0.14 0.06 5.664 0.017 0.20 0.05 20.042 0.000
Model 3 β S.E. Δχ2 p β S.E. Δχ2 p β S.E. Δχ2 p β S.E. Δχ2 p β S.E. Δχ2 p
TP 0.52 0.07 45.717 0.000 0.23 0.06 15.533 0.000 0.22 0.06 12.870 0.000 0.17 0.06 8.194 0.004 0.22 0.05 26.072 0.000
AA 0.08 0.11 0.812 0.367 0.34 0.15 5.703 0.016 0.16 0.12 1.667 0.196 0.17 0.14 1.511 0.218 0.09 0.11 0.499 0.479
AE 0.02 0.12 0.350 0.553 − 0.17 0.16 1.210 0.271 0.08 0.14 0.662 0.415 − 0.09 0.13 0.690 0.405 − 0.13 0.11 1.108 0.298
CE − 0.04 0.05 0.431 0.511 0.12 0.06 5.023 0.025 0.01 0.05 0.385 0.534 0.23 0.06 16.280 0.000 0.05 0.05 1.387 0.238
ACH 0.08 0.05 3.701 0.054 0.04 0.05 1.116 0.290 − 0.07 0.05 2.488 0.114 0.01 0.04 0.756 0.384 0.52 0.07 39.724 0.000
Gender 0.29 0.08 15.773 0.000 − 0.17 0.10 3.603 0.057 0.06 0.10 0.451 0.501 − 0.10 0.10 1.101 0.294 0.03 0.06 0.646 0.421
Mot. ed. 0.07 0.04 3.914 0.048 0.06 0.04 2.207 0.137 0.04 0.04 1.469 0.225 0.05 0.04 1.60 0.184 0.19 0.03 35.025 0.000
Classtype 0.28 0.14 11.369 0.000 0.22 0.10 6.478 0.010 0.15 0.12 1.995 0.157 0.13 0.09 2.335 0.126 0.19 0.09 7.271 0.007

Note. The effects of covariates on grade four measures have been included in text within results section. P-values presented in the Table are based on likelihood-ratio tests of model comparison with one degree of freedom. 
All p-values except for one were consistent with type complex analyses and the results derived from likelihood-ratio tests of model comparisons. Namely, the effect of mother’s education on teacher’s perceptions at 6th 
grade was marginally significant in chi-square model comparisons (Δχ2 = 3.914, p = .048) whereas in the type complex model it was not (β = 0.07, SD = 0.04, p = .076). Therefore, this specific result should be approached 
with caution and considered as indicative rather than strongly conclusive.
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more positive development of agency beliefs of abilities and achieve
ment (see Table 2, Model 3). Specifically, children in classes with a 
special emphasis showed greater improvements in their ability ap
praisals and academic performance over the examined period compared 
to those in general classes.

5. Discussion

This study explored the dynamic interplay between teachers’ per
ceptions, tracking, and the development of children’s motivational be
liefs and achievements. The significance of teachers’ perceptions in 
shaping children’s motivation and achievement has been well- 
documented (Pesu et al., 2016; Spinath & Spinath, 2005; Upaduay & 
Eccles, 2014). Similarly, tracking students based on abilities, has been a 
focal point of educational research due to its potential to either support 
or hinder the development of students’ achievement or motivation, 
depending on the context and implementation (Chmielewski et al., 
2013; Gamoran, 2010). Moreover, the interactions between teachers’ 
perceptions and tracking practices are critical yet underexplored areas. 
Previous studies have suggested that student grouping can influence 
teachers’ expectations and perceptions of children (e.g., Andersen, 
2018; Bohlmann & Weinstein, 2013). Consequently, it has been pro
posed that this may be one of the ways through which tracking affects 
students’ learning (Pallas et al., 1994). This study sought to provide new 
insights into these complex interactions, particularly within the unique 
context of Finnish education, where the curricula across tracks are likely 
to be more similar than in other tracked contexts, thereby allowing a 
clearer examination of tracking’s effects, less influenced by curricular 
differences. Our study was organized around three core objectives. First, 
we sought to investigate how teachers’ perceptions influence the 
development of children’s motivational beliefs and achievements. Sec
ondly, we explored how class type, gender, and mother’s education level 
relate to teachers’ perceptions of children. Finally, we investigated the 
role of tracking in influencing changes in children’s motivational beliefs 
and achievements.

Our results confirmed our first hypothesis (H1) and showed that, as 
we expected based on prior research (e.g., Upaduay & Eccles, 2014), 
teachers’ perceptions of children’s academic schoolwork skills predicted 
changes in children’s self-appraisals. Regarding achievement, the rela
tionship between teachers’ perceptions and children’s achievement 
seemed to be reciprocal in nature but adding covariates to the model 
showed that actually it wasn’t. Specifically, the level of mother’s edu
cation significantly influenced the relationship between student 
achievement and teachers’ perceptions. Given that mother’s education 
level was strongly associated with children’s test scores at both time 
points, adding it to the model diminished the previously observed effect 
of achievement on teachers’ perceptions.

Also, our second hypothesis (H2) was supported by our results, 
indicating that teachers’ perceptions differed according to all the 
examined factors, namely by students’ gender, their mothers’ education 
levels, and their class types. In line with previous studies (e.g., Eccles, 
2011), our analysis suggests that teachers’ perceptions may have a role 
in shaping the gender differences observed in children’s self-appraisals. 
Teachers perceived girls’ academic schoolwork skills more positively 
than boys’ at both time points. Although gender was not directly asso
ciated with greater development of motivational beliefs or achievements 
in our data, prior research suggests that systematic gender differences 
often exist in school settings (e.g., Early et al., 2020; Voyer & Voyer, 
2014). Our findings contribute to this body of literature by confirming 
the suggestion of previous studies (e.g., Eccles, 2011) that teachers may 
play a role in reinforcing these differences. Moreover, teachers viewed 
children with highly educated mothers more favorably, even when 
controlling for achievement levels. This aligns with research on the role 
of socioeconomic status (SES) and cultural capital in educational 
attainment (e.g., Early et al., 2020; Jalovaara & Andersson, 2018): 
children from more educated families often possess higher levels of 

cultural capital and family resources, which teachers may interpret as a 
sign of academic ability, consequently rewarding these children with 
higher grades (Bourdieu & Passeron, 1990/1990; Leopold & Shavit, 
2011). Regarding class type, track placement seemed to affect the way 
children were seen by teachers, as has been suggested before (e.g., 
Andersen, 2018). In the first years of tracking, children studying in 
general classes without an emphasis were seen more positively by 
teachers, but this changed during the following school years, and at sixth 
grade, children studying in classes with a special emphasis were 
perceived more positively by teachers at least in terms of their school
work skills.

Interestingly, our findings showed positive effects of participation in 
special emphasis classes in the Finnish comprehensive school system, to 
our knowledge for the first time. Children in these classes demonstrated 
greater improvements in achievement and ability beliefs compared to 
those in classes without an emphasis. As we see effects on the later 
(sixth-grade) measures of these constructs while controlling for previous 
(fourth-grade) measures, we assume we are not observing selection ef
fects, but rather effects caused by the tracking itself. This finding con
tradicted our third hypothesis (H3), in that it is not only differences in 
curricula between tracks (which are minor in Finland) that seem to 
cause between-tracks differences in students’ development.

Our sample allows us to reduce potential explanations for the more 
positive developments of students in the special-emphasis track. Not 
only are there no differences in the core curricula between tracks, but 
also other instructional variation between tracks should be relatively 
small in Finland. Prior research has suggested that achievement differ
ences between tracks could also be explained by differences in teachers’ 
experience or qualifications between tracks (Gamoran, 2010; Oakes 
et al., 1990), but in Finland, however, this should not be the case. Since 
Finland’s education reform in the 1970′s, there has been strong aspira
tion and national consensus for maintaining the idea that all schools are 
equal in terms of quality of education (Välijärvi, 2004). Teachers in 
general all have Master’s level of education, and there is no evidence 
showing any systematic differentiation between schools regarding 
teachers’ experience (Kantasalmi & Kupiainen, 2021). Also, school 
funding is not dependent on the type of tracks offered, practically all 
schools are publicly funded, and special tracks are not a criterion in the 
allocation of funding (Välijärvi, 2004). Basic education is free for all 
children, regardless of the school or type of the class. Therefore, at the 
instructional or structural level, the variation between Finnish schools 
or classes should be relatively small. Thus, we interpret our results as 
stemming from social-level influences, including the observed effects of 
teachers, as well as potential influences of class composition and peer 
interactions (see Pallas et al., 1994).

Our results could be interpreted as stemming from peer influences, 
which have been extensively studied in educational sciences. More 
specifically, our results could be interpreted as providing evidence in 
support of the somewhat contested issue of positive peer influence, 
specifically the Peer Spillover Effect (Stäbler et al., 2017; Televantou 
et al., 2021), which suggests that peers’ achievements in class may ’spill 
over,’ benefiting individual students.8 Additionally, the Reflected 
Glory-Effect (Marsh et al., 2000) could explain our findings of more 
positive development in children’s ability appraisals in classes with a 
special emphasis. This effect involves comparison processes between 
’our class’ and other classes within the same school. Although prior 

8 It is important to note that previous research, such as Dicke et al. (2018), 
has described this as a “phantom effect” that may be falsely detected if 
appropriate statistical controls and advanced analyses are not conducted. 
Therefore, our findings contribute to this ongoing debate by suggesting the 
presence of positive peer influence, while acknowledging the need for careful 
consideration of potential confounding factors. To elaborate more on the role of 
peer influence, future studies should explicitly examine peer effects using 
multilevel models that focus on contextual effects.
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research has typically found that the most influential comparisons occur 
at the most proximal level (i.e., within the class), leading to a more 
prominent negative effect of the Big-Fish-Little-Pond (BFLP) phenome
non, it has also been shown that self-beliefs are molded through 
simultaneous comparisons across multiple reference frames (Skaalvik & 
Skaalvik, 2002; Zell & Alicke, 2010). Additionally, the type of tracking 
may influence these frames and, consequently, the ways individuals 
form their self-conceptions (Chmielewski et al., 2013). In Finland, the 
process of sorting students into classes with and without a special 
emphasis is not based on ability, and the criteria for selection vary be
tween the emphasized subjects and municipalities (Seppänen, 2003). 
Nonetheless, based on findings from earlier research (e.g., Berisha & 
Seppänen, 2017; Kosunen & Seppänen, 2015) and our own data (evi
denced by higher maternal education levels and test achievement in our 
data, see Appendix A), we know that children in classes with a special 
emphasis typically come from more privileged homes and have higher 
achievement test scores. While tracking in Finland is not as overt as in 
more stratified systems, recent Finnish research (Kosunen et al., 2024; 
Peltola, 2021) has shown that students are acutely aware of these dis
tinctions between classes with and without special emphases, suggesting 
that they play a role in implicit social comparison processes. Thus, it is 
reasonable to propose that these distinctions could partially explain the 
differences we have observed in the development of children’s motiva
tion and achievement across different tracks.9 However, it is important 
to note that peer influence could only be one explanation for our 
observed effects, and we did not directly test it in the current research. 
Building from this understanding, future studies could benefit from 
employing multilevel SEM to include compositional investigations in 
their analyses to further explore the effects of tracking. This approach 
would delve deeper into how the makeup of a class, such as the distri
bution of students’ socio-economic backgrounds and initial academic 
abilities, influences individual outcomes.

It is worth noting that our modeling approach controlled for most 
potential confounders. Murayama & Gfrörer (2023) show theoretically 
that effects of CLPMs can account for many unobserved confounders, 
with only trait-like confounders affecting both teachers and students 
challenging the causal interpretability of the cross-lagged effects (e.g., 
our models cannot account for potential unobserved 
student-characteristics that influence students’ achievement at grade 4 
and 6 as well as teachers’ assessments of students). Since we controlled 
for the most reasonable time-stable covariates, (school track, gender, 
and maternal level of education, seen as a proxy for socio-economic 
status), our results allow researchers to think clearly about the ques
tion whether the observed cross-lagged relationships may be causal in 
nature, or whether they are due to other time-stable variables not 
included in our model. Future studies should aim to explore and possibly 
identify additional trait-like confounders that affect both teachers and 
students, which may still be influencing the causal interpretations of our 
findings. Integration of advanced statistical techniques such as pro
pensity score matching could be the next step. This would allow for 
better control of selection bias, thereby enhancing the robustness of 
causal claims. Furthermore, conducting detailed moderator analyses for 
the variables we used as covariates (i.e., gender, mother’s education, 

and class type) could provide deeper insights into whether the impact of 
teachers’ evaluations on children’s self-beliefs is similar across various 
groups and class contexts.

The primary limitation of our study was the limited number of 
classes, especially those with special emphases, which prevented us from 
conducting subject-specific comparisons between classes. Addressing 
this limitation would enable future studies to conduct domain-specific 
analyses, providing insightful details into the effects of tracking in 
specific academic areas. For instance, such analyses could examine the 
development of mathematical thinking skills and math-focused moti
vational beliefs in classes that emphasize mathematics. We can hy
pothesize that such a detailed examination would reveal more 
pronounced effects of tracking than what we observed in our current 
study, where classes with special emphases were grouped together and 
measures of competence and motivation were applied more generally. 
However, in the present study, our data did not permit these types of 
comparisons between different subjects due to the limited number of 
classes emphasizing different subjects. Additionally, our study’s gener
alizability across all Finnish municipalities is limited. Practices of 
establishing classes with special emphases vary significantly between 
municipalities, with different areas of emphasis and potentially varied 
consequences for students studying in these environments. Nevertheless, 
our results can be seen as providing some indication of the effects of 
studying in classes with special emphases. However, these findings 
should be corroborated with a larger dataset that would encompass a 
greater number of classes emphasizing different subjects, thereby 
enabling subject-specific comparisons.

In our study, the same teachers taught children throughout the study, 
simplifying the interpretation of results compared to environments 
where teachers change every year. However, this also limits the gener
alizability of our findings to contexts where teachers change regularly. 
Therefore, future research should replicate our study in contexts where 
teachers change frequently to examine the impact of multiple and 
different teachers on the development of children’s self-beliefs. Addi
tionally, in our setting, children had already studied in classes with a 
special emphasis for one year before the first assessments and teachers 
had already been teaching the students for at least one year before the 
first assessments at fourth grade. This can be viewed either as a strength 
or as a limitation. In the case of teacher ratings, this can be seen as a 
strength since it increases the validity of the ratings since teachers 
already know their students to some extent. However, it may be seen as a 
limitation for analyses of tracking effects on children’s achievement and 
motivation since children have already studied in different tracks for one 
year before the first measurement. It is possible that some initial dif
ferences in motivation and achievement may have already emerged as a 
result of this prior involvement in different tracks, potentially con
founding our results.

Our study has several practical implications. First, our findings un
derscore the critical role of teachers’ subjective assessments in shaping 
children’s self-perceptions as learners. Given the profound impact that 
positive motivation can have on individuals’ educational attainments 
and overall well-being (Elliot et al., 2017), it is vital to acknowledge the 
significant role teachers play in this process. Recognizing this influence 
highlights the importance of equipping teachers with the necessary tools 
and knowledge to effectively foster these qualities through their teach
ing and interactions with students.

Understanding the impact that teachers’ have on students’ devel
oping self-perceptions is important also because our findings revealed 
that teachers’ perceptions of students’ academic schoolwork skills 
differed based on students’ gender, their mothers’ education, and class 
types. For the Finnish educational political discussion, these findings 
raise some important questions. Finnish basic education system has 
become internationally acknowledged for its ability to produce top 
learning results in a relatively equitable manner, with minimal differ
ences between schools and a small achievement gaps between students 
from different socio-economic backgrounds (e.g, Ahonen, 2021; OECD, 

9 It is important to note that the subject of emphasis may affect these pro
cesses. For example, the findings of Peltola (2021), which indicate that students 
perceive those in special emphasis classes as being different compared to stu
dents in general classes and that these differences are often attributed to so
cioeconomic or racial differences, did not directly address the subject 
emphasized in the special classes. Nevertheless, the subject of emphasis likely 
influences how these differentiations affect social comparison processes and, 
consequently, how students perceive themselves in particular domains. For 
instance, being in a sports-focused class may have different implications for 
students’ self-beliefs in academic subjects like mathematics than being in a 
science-focused class.
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2023a). Yet, at the same time, gender differences in achievement have 
been among the largest in the OECD (Leino et al., 2019) as well as the 
differences between classes within schools (Yang Hansen et al., 2014). 
Therefore, our findings, which revealed disparities in teachers’ percep
tions of students’ schoolwork skills based on gender, socioeconomic 
background, and class type, further challenge the notion of an entirely 
equitable education system. Our results underscore the need for a crit
ical reflection within teacher education programs to better understand 
and address the factors contributing to these differences in perception. 
In addition, it highlights the need for further research. It would be 
important to investigate which factors contribute to and produce these 
varying perceptions that teachers have about students. One key area for 
future examination could be the impact of teachers’ own backgrounds 
(e.g., socio-economic background, gender, teaching experience, etc.) on 
the way they perceive and evaluate students. For example, Lavy (2008) 
examined gender bias in teachers’ grading and found that the bias was 
explained by teachers’ characteristics rather than students’ character
istics. In our study, the lack of data on teachers’ backgrounds can be seen 
as a limitation, which we hope future research will address and 
overcome.

Third, our findings regarding the positive effects of tracking within 
the Finnish comprehensive school system may have important consid
erations for educational policy. Tracking students based on their abili
ties or other aptitudes, either within or between schools, is a common 
but controversial practice globally. Advocates of tracking see it as a 
means to ensure that each child receives individualized teaching 
tailored to their specific needs and abilities (e.g., Tieso, 2010). Oppo
nents, however, highlight the negative impacts on equality and argue 
that the benefits of tracking are not evenly distributed among students 
(see Wößmann, 2009). In Finland, the debate for and against tracking 
has followed these same rationales (Kantasalmi & Kupiainen, 2021; 
Silvennoinen et al., 2015). Our study does not resolve the ethical 
dilemma of whether to track or not but enhances our understanding of 
tracking’s effects, grounding the discussion in robust scientific findings. 
Our findings suggest that tracking may indeed have benefits for students 
who end up in classes with a special emphasis. However, this does not 
necessarily mean that our findings endorse tracking. Considering our 
results, we must assess whether such practices align with the spirit and 
values of the Finnish comprehensive school system, which was built 
upon promoting educational equality and equal opportunities for all 
students, regardless of their backgrounds (Ahonen, 2001). Specifically, 
it raises an important ethical question: is it fair for those who already 
possess considerable advantages to receive even more? Ultimately, this 
decision rests with education policymakers, and therefore, we leave it in 
their hands.

6. Conclusions

This study examined the impact of teachers’ perceptions of students’ 

academic schoolwork skills and tracking practices on students’ moti
vational self-beliefs and achievement. Our findings showed that teach
ers’ perceptions influenced children’s motivation and achievement. 
Notably, these perceptions varied by gender, mother’s education level, 
and class type, with teachers generally viewing girls, children of more 
educated mothers, and those in classes with a special emphasis more 
positively than their peers. Furthermore, our analysis demonstrated that 
being in a class with a special emphasis was associated with more pos
itive developments in both agency beliefs about abilities and actual 
academic achievement.

Overall, our findings highlight the critical role that teachers play in 
shaping children’s self-perceptions and self-image as learners. Given the 
observed biases in teachers’ perceptions, our results emphasize the need 
for a critical examination and dismantling of preconceptions within 
teacher education programs. Additionally, the study underscores the 
importance of understanding how tracking practices can influence 
educational outcomes, suggesting a need for policymakers to carefully 
consider the implementation and potential impacts of such practices.
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Appendix A. Correlations among variables

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.

1. TP grade 6 1 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
2. AA grade 6 0.38 1 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
3. AE grade 6 0.44 0.69 1 ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
4. CE grade 6 0.34 0.79 0.57 1 ​ ​ ​ ​ ​ ​ ​ ​ ​
5. ACH grade 6 0.43 0.31 0.15 0.25 1 ​ ​ ​ ​ ​ ​ ​ ​
6. TP grade 4 0.64 0.27 0.27 0.22 0.35 1 ​ ​ ​ ​ ​ ​ ​
7. AA grade 4 0.22 0.34 0.30 0.27 0.15 0.29 1 ​ ​ ​ ​ ​ ​
8. AE grade 4 0.28 0.25 0.33 0.22 0.08 0.41 0.85 1 ​ ​ ​ ​ ​
9. CE grade 4 0.18 0.30 0.19 0.35 0.21 0.25 0.54 0.49 1 ​ ​ ​ ​
10. ACH grade 4 0.30 0.23 0.04 0.16 0.58 0.33 0.17 0.04 0.21 1 ​ ​ ​
11. Class type 0.13 0.14 0.04 0.11 0.21 ¡0.14 0.01 − 0.02 0.07 0.09 1 ​ ​
12. Gender 0.38 ¡0.10 0.12 − 0.05 0.06 0.34 − 0.00 0.21 − 0.02 − 0.04 0.10 1 ​

(continued on next page)
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(continued )

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.

13. ME 0.21 0.17 0.09 0.15 0.39 0.10 0.11 0.07 0.18 0.31 0.36 − 0.02 1
M 5.39 5.60 5.30 5.31 21.21 5.44 5.80 5.78 5.07 17.79 – – –
SD 1.41 1.11 1.11 1.21 6.93 1.40 1.17 1.10 1.43 6.33 – – –
Range 1–7 1–7 1–7 1–7 1–38 1–7 1–7 1–7 1–7 1–34 – – –

Note. Abbreviations that are used in the Table are: TP = Teacher’s perceptions of children’s academic schoolwork skills; AA = Agency beliefs of ability; AY = Agency 
beliefs of effort; CE = Control Expectancy beliefs; ACH = achievement; ME = maternal education. Statistically significant correlations (p < .05) are presented in bold.

Data availability

The authors do not have permission to share data. 
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