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A B S T R A C T

This longitudinal study examined the effects of students’ perceived mathematics teachers’ beliefs (expectations about students’ ability and mathematics prestige), classroom goal orientations (mastery and
performance-approach), and own mathematics motivational beliefs (success expectancies and task values)
at grade 10 (T1), on girls’ and boys’ career intentions in mathematical ﬁelds at grade 11 (T2). Data were
collected from 438 students (213 boys) in 5 metropolitan schools in Sydney and Melbourne, Australia.
Multilevel SEM revealed links between teacher beliefs, learning environments, student motivations, and
mathematical career intentions; different predictors operated at individual and classroom levels. Girls
perceived lower teacher expectations than boys, but higher teacher mathematics prestige beliefs. Teachers’ expectations and students’ motivations were positively related to students’ reported prior (grade 9)
mathematics achievement. Teacher expectations promoted student-perceived mathematics classroom
mastery-goal orientation (MGO) and performance-approach goal orientation (PGO); teachers’ mathematics prestige beliefs also promoted PGO. MGO enhanced students’ mathematics value, which in turn
predicted, together with PGO, their mathematical career plans. Mathematics career plans were positively predicted by aggregate teacher mathematics prestige beliefs and aggregate classroom MGO.
© 2014 Elsevier Inc. All rights reserved.

1. Introduction
Statistical reports show a persistent shortage of individuals entering advanced education in STEM disciplines (science, technology,
engineering, and mathematics) among many countries of the OECD
(2013), Australia (Marginson, Tytler, Freeman, & Roberts, 2013) and
the USA (National Science Board, 2014). In the United States, for
example, apparent increases in certain natural science degrees (i.e.,
physical sciences and mathematics) and in engineering degrees are
related to the size of the college-age cohort rather than to a rise in
the proportion of students who major in those ﬁelds (National
Science Board, 2014). Instead, there has been a decline in degrees
in certain STEM domains since 2000, such as computer sciences
which only stabilized since 2005 (National Science Board, 2014).
Across OECD countries, a similar situation has been reported indicating that only one-quarter of tertiary students pursue programs
in science, engineering, manufacturing and construction ﬁelds (OECD,
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2013, p. 294). Particularly among young women in OECD countries (OECD, 2013) participation is low in academic degrees and
vocational training in STEM disciplines such as mechanical and
electrical engineering, and European statistics reveal an
underrepresentation of women (32%) in the labor force in science
and engineering (European Commission, 2009). A similar situation exists in Australia concerning low participation in tertiary
engineering degrees and a severe gender imbalance in STEM
enrolments (AWPA, 2012; Bell, 2010; Marginson et al., 2013).
The trend of decreased participation and gendered career development in STEM has already begun in secondary school, when
particularly girls decide not to choose advanced mathematics and
science courses (Eccles, Vida, & Barber, 2004; Nagy et al., 2008; Watt,
2005). Drawing on Eccles and colleagues’ expectancy-value framework (Eccles, 2005, 2009; Eccles et al., 1983) a large number of
studies from the U.S. (e.g., Eccles et al., 2004; Jacobs & Simpkins,
2005; Simpkins, Davis-Kean, & Eccles, 2006), Australia (e.g., Watt,
2005, 2006; Watt et al., 2012) and Europe (Bøe, 2012; Köller, Daniels,
Schnabel, & Baumert, 2001; Nagy, Trautwein, Baumert, Köller, &
Garrett, 2006; Noack, 2004; Roeder & Gruehn, 1996) have demonstrated the salience of students’ motivational beliefs—in terms of
expectancies for success and task values—for course choices and
career intentions. Students’ motivational beliefs are strongly inﬂuenced by their learning environments (Anderman & Anderman, 2000;
Eccles, 2004; Eccles & Roeser, 2009, 2011; Eccles, Wigﬁeld, &
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Schiefele, 1998) which are frequently examined in terms of classroom goal structures (Anderman & Midgley, 1997; Meece, Anderman,
& Anderman, 2006; Urdan, Midgley, & Anderman, 1998), whether
mastery (focused on learning and understanding) or performance
oriented (focused on competition and grades). Teachers’ ability expectations also function as salient predictors of students’ own success
expectancies (Bohlmann & Weinstein, 2013; Jussim & Eccles, 1992;
Jussim, Robustelli, & Cain, 2009) and interest (Madon et al., 2001;
Wentzel, Battle, Russell, & Looney, 2010).
Although it is well investigated how each of teachers’ beliefs and
the classroom environments they create promote or reduce students’ positive motivations, and how students’ motivations predict
their career intentions, there are gaps that need to be addressed.
First, relationships between pairs of these sets of factors have been
examined, rather than their simultaneous operation; including these
factors within the one study allows us to explore their interactions in predicting mathematical career intentions. Second, although
multilevel analyses of the effects of classroom environments on
student motivations have been undertaken (Lau & Nie, 2008; Wolters,
2004), we ask whether patterns of inﬂuence may operate differently at each of the student and classroom levels for the included
factors. Taken together, whether and how teacher beliefs and classroom environments indirectly impact gendered career intentions
via students’ motivations is not yet known, nor how these levels
may operate differently at individual student versus collective classroom levels.
Our study examined the mechanisms through which studentperceived teachers’ beliefs about student ability and mathematics
prestige shape students’ perceptions of their mathematics class learning environment (mastery or performance-approach), their
motivational beliefs (success expectancies and task values), and
mathematics-related career intentions. Multilevel analyses distinguished individual from classroom level effects for each of the
predictive factors. Additionally, the role of student gender and prior
mathematical achievement was taken into account in perceptions
of teachers’ beliefs, classroom environment, motivational beliefs, and
mathematics-related career intentions.
2. Literature review
2.1. Perceived teacher beliefs, learning environments, and
students’ motivations
The Eccles and colleagues’ expectancy-value framework posits
that individuals’ choice of and persistence in a given task are predicted by her or his success expectancies and subjective valuing of
the task (Eccles, 2005; Eccles et al., 1983). Success expectancies are
deﬁned as individuals’ beliefs about how well they will do on upcoming tasks (Eccles et al., 1998). Task values are beliefs about the
quality of a task, differentiated into four components: interest (intrinsic value), perceptions of usefulness and relevance (utility value),
personal importance of doing well (attainment value), and the negative aspects of engaging in the task, such as performance anxiety
or lost opportunities (cost). Intrinsic, attainment and utility value
are sometimes combined to form a global task value factor (e.g.,
Eccles, Wigﬁeld, Harold, & Blumenfeld, 1993; Jacobs, Lanza, Osgood,
Eccles, & Wigﬁeld, 2002).
Success expectancies and task values are inﬂuenced by individuals’ perceptions of socializers’ beliefs and attitudes (Eccles &
Jacobs, 1986; Eccles & Wigﬁeld, 2002; Eccles et al., 1998). Perceived teachers’ ability expectations strongly predicted students’ own
success expectancies in late elementary school (Roeser, Blumenfeld,
Eccles, Harold, & Wigﬁeld, 1993) and early high school (Wang, 2012);
in adolescence, when students begin to detach from their
parents, teachers’ beliefs gain increasing inﬂuence (Eccles et al., 1993;
Jussim & Eccles, 1992; Jussim et al., 2009). Both the level and

development of students’ mathematics self-eﬃcacy beliefs were also
positively predicted by mathematics teachers’ mastery goal emphasis, even after controlling for parental goal emphasis (Friedel,
Cortina, Turner, & Midgley, 2010).
While research often focuses on the impact of teachers’ ability
expectations on students’ competence beliefs and performance (e.g.,
Bohlmann & Weinstein, 2013; Jussim & Eccles, 1992), less often are
teachers’ beliefs examined as antecedents of students’ values. Research concerning the relationship between teachers’ and students’
motivations has shown that student-perceived teachers’ enthusiasm (Frenzel, Goetz, Pekrun, & Watt, 2010) and teachers’ interest
in mathematics (Wentzel, 2002) impact students’ mathematics interest. Value transmission processes are suggested by Frenzel, Goetz,
Lüdtke, Pekrun, and Sutton (2009) who showed that the relationship between teacher enjoyment of teaching mathematics and
student enjoyment during mathematics classes was mediated by
teachers’ displayed enthusiasm. In other words, teachers’ behavior mediates the relation between teachers’ and students’ beliefs.
We therefore examined whether learning environments created by
the teacher provide a process mechanism to link teachers’ beliefs
(ability expectations, mathematics prestige) to students’ own motivational beliefs (success expectancies and task values).
The goal structure and characteristics of the classroom learning environments that teachers create are shaped by their beliefs
about the subject they teach (Kunter et al., 2008) and their attitudes toward teaching (Patrick, Anderman, Ryan, Edelin, & Midgley,
2001). Teachers’ self-eﬃcacy for instruction and student engagement (Wolters & Daugherty, 2007), considering learning as an active
process, and enthusiasm for engaging in academic tasks (Patrick et al.,
2001) have each been associated with their creation of a mastery
environment. More enthusiastic teachers are perceived by their students to create challenging and adaptive learning situations, and
carefully guide students through the learning process (Kunter et al.,
2008; Marsh, 1994).
Learning environments are frequently differentiated into those
which promote a mastery-goal structure, indicating a focus on gain
of knowledge, understanding new tasks, and mastering new skills;
and those which promote a performance–goal orientation, indicating a focus on competition, social comparison and demonstration
of ability (Ames, 1992; Meece et al., 2006; Midgley et al., 2000).
Teachers who foster mastery goal structures emphasize the investment of effort, self-improvement and collaboration (Eccles & Roeser,
2011). Student-perceived class mastery goal structure has been
shown to predict students’ mathematical intrinsic motivation
(Murayama & Elliot, 2009) and positive affect (Ames & Archer, 1988;
Urdan & Midgley, 2003), as well as use of effective learning strategies, preference for challenging tasks and beliefs that success follows
from own effort in mathematics, English, science, and social studies
classes (Ames & Archer, 1988).
Performance oriented learning environments have been distinguished into performance-approach and performance-avoidance
(Midgley et al., 2000; Murayama & Elliot, 2009). Performanceapproach classroom goal structures represent a focus on
demonstrating competence; performance-avoidance concerns avoiding the demonstration of incompetence (Midgley, 2002; Midgley
et al., 2000). Teachers who promote performance-approach goal
structures emphasize competition and use instructional strategies
such as ability grouping, special rewards for high achievers, or public
evaluation of performance (Eccles & Roeser, 2011). Research has revealed heterogeneous results concerning the impact of performanceapproach classroom structures on students’ learning outcomes. Some
studies reported negative effects on students’ intrinsic motivation
and self-concept (Murayama & Elliot, 2009), motivation and engagement (Ryan & Patrick, 2001), and affect in school (Urdan &
Midgley, 2003). Karabenick (2004) did not found signiﬁcant effects
of classroom performance-approach structure on students’
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help-seeking, and Peng, Cherng, Chen, and Lin (2013) even showed
positive effects of performance-approach structure on autonomous motivation. Although those studies show that classroom goal
orientation affects students’ motivation and learning behavior, less
is known about how classroom goal structure may relate to students’ career intentions.
Concerning students’ career intentions, studies so far have focused
on the role of personal goal orientations (Plante, O’Keefe, & Théorêt,
2013), not the contributions of classroom goal structures. Given the
high importance of classroom goal structures for students’ motivation (Murayama & Elliot, 2009; Ryan & Patrick, 2001), personal
goals (Meece et al., 2006; Urdan, 2004), and the demonstrated relationships of these constructs to students’ career plans, research
is needed to integrate these factors. Given the strong links between
motivational beliefs and career plans (Wang, 2012; Watt et al., 2012),
and the salient role of learning environments for students’ motivational beliefs (Murayama & Elliot, 2009; Urdan & Midgley, 2003),
studies have analyzed whether students’ success expectancies and
task values serve as mediators of the effects of aspects of the learning environment on career plans. Wang (2012) showed that studentperceived teacher social support, ability expectations, teaching for
meaning, and promotion of cooperation predicted students’ task
values (a composite score of mathematics importance and interest), number of mathematics courses taken, and mathematicsrelated career plans. There remains a need to consider how perceived
teacher beliefs may shape perceived classroom characteristics, and
thereby students’ motivational beliefs and career plans, also considering effects at the individual student and classroom group levels
(Lau & Nie, 2008; Meece et al., 2006).
Students’ success expectancies as well as their task values
(Simpkins et al., 2006; Watt, 2006; Watt et al., 2012) have been
shown to predict their mathematics-related career intentions, with
some studies suggesting task values as stronger predictors (Bong,
2001; Meece, Glienke, & Burg, 2006). Comparing the effects of single
task values on career intentions reveals the particular importance
of intrinsic value (Bong, 2001; Watt et al., 2012), and of importance value for girls (Watt et al., 2012); however, these results vary
across cultures. Results of Watt et al. (2012) demonstrated that, in
the Australian setting, intrinsic value played an important role for
students’ mathematics participation and career aspirations. In contrast, among United States and Canadian participants, self-concepts
and success expectancies were most important. This was interpreted by the researchers in terms of the greater emphasis on own
interests, and freedom to choose among mathematics courses, in
the Australian context.
Based on previous research (Kunter et al., 2008; Murayama &
Elliot, 2009; Roeser et al., 1993) we anticipated that studentperceived teachers’ beliefs (ability expectations and mathematics
prestige) would relate to students’ perceived classroom learning environment (mastery and performance-approach), which, in turn,
would predict students’ motivational beliefs (success expectancies and task values). We tested whether students’ motivational
beliefs mediated the links between perceived learning environments and mathematics-related career intentions, examining
individual and classroom level predictions.
2.2. Students’ individual and classroom-aggregate perceptions
Multilevel data analyses can examine how individual and classroom level perceptions of the learning environment predict students’
motivational beliefs and career choices (Meece et al., 2006; Urdan
et al., 1998). Classroom aggregated student perceptions of teacher
behavior (e.g., clarity and group control; De Jong & Westerhof, 2001),
classroom characteristics (e.g., classroom management; Clausen,
2002), and classroom goal structures (e.g., mastery and performance structures; Lau & Nie, 2008) have been found to predict
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dimensions of students’ motivation. Junior high school students’ aggregated perceptions of performance approach mathematics
classroom goal structure exerted positive direct effects on their mathematics self-eﬃcacy (Wolters, 2004), and in elementary school
classrooms students who perceived a greater emphasis on performance goals (indicated by aggregated perceptions) reported more
self-handicapping behaviors (Urdan et al., 1998). Although in the
latter study aggregated mastery perceptions were unrelated, another
study focused speciﬁcally on grade 6 mathematics classrooms found
that mastery environment did reduce maladaptive behaviors such
as self-handicapping and avoidance of help-seeking (Turner et al.,
2002).
As both studies focused on U.S. elementary students and used
similar measures, the different results are likely due to the mathematics focus in the second study, a domain often rated as
particularly diﬃcult by students (Watson, McEwen, & Dawson, 1994).
Especially in mathematics classrooms, focusing on the gain of knowledge instead of performance comparisons might have overall positive
effects. Research has previously shown that individual students’ perspectives inﬂuence their motivational development more strongly
than classroom-aggregated perceptions (Kunter, Baumert, & Köller,
2007; Meece, Herman, & McCombs, 2003). Consequently, there is
a need to consider both levels, to explore potentially different patterns of prediction, when examining the effects of perceived learning
environments on students’ motivations and career intentions.

2.3. Student gender, prior achievement and perceived teacher beliefs
Within the expectancy-value framework, Eccles and colleagues
(1983, 1998) described how gender role stereotypes inﬂuence socializers’ beliefs. Through gendered communication and behavior,
socializers’ beliefs shape children’s perceptions, inﬂuencing their
self-schemata, success expectancies, task values and consequent
choice behaviors. Given the inﬂuence of teachers’ beliefs, it is concerning that students report gender-stereotyped teacher ability
expectations, particularly in domains of mathematics and science
(e.g., Dickhauser & Meyer, 2006; Martin & Marsh, 2005; Wang, 2012).
Dickhauser and Meyer (2006) found that girls perceived lower
teacher ability expectations toward themselves in mathematics, even
when their objective achievement level did not differ from that of
boys. However, studies which have focused on general teacher ability
expectations (Wentzel et al., 2010), or the domain of information
and communication technologies (ICT; Vekiri, 2010), did not ﬁnd
such gender differences. An open research question addressed in
the present study is how gender relates to students’ perceptions of
teacher beliefs and classroom learning environment characteristics, and in turn affects their motivational beliefs and mathematicsrelated career plans.
Another important background factor that shapes how
students perceive their learning environments is their prior domainspeciﬁc achievement (Good, 1987; Weinstein, Marshall, Brattesani,
& Middlestadt, 1982). High achievers report more positive interactions and better learning settings in terms of higher perceived teacher
expectations for their success (mathematics and reading; Roeser
et al., 1993), less negative feedback (general; Weinstein et al., 1982),
less criticism (general; Good, 1987) and more choice of tasks (mathematics and science; Weinstein et al., 1982); low achievers report
lower perceived teacher expectations for their success (mathematics and reading; Roeser et al., 1993). Among high school students
from English classrooms, high-achievers perceived lower classroom performance-avoidance structure, and higher mastery goal
structure (Urdan, 2004). We included as antecedent factors the
effects of student gender and prior mathematical achievement on
their perceptions of teachers’ beliefs and classroom learning
environments.
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2.4. Research questions and hypotheses
Based on the preceding review we analyzed the following research questions:
(1) How are students’ gender and achievement related to their
perceptions of teacher beliefs (ability expectations and mathematics prestige) and mathematics classroom environments
(mastery and performance-approach), own motivational
beliefs (success expectancies and task values), and
mathematics-related career intentions?
(2) How do student-perceived teacher beliefs (ability expectations and mathematics prestige) and mathematics classroom
characteristics (mastery and performance-approach) operate
at each of the classroom, and the individual student levels,
when predicting students’ mathematical career intentions?
We hypothesized that student gender and achievement would
predict (more positively for boys and high achievers) perceived teachers’ beliefs. Student-perceived mathematics teachers’ beliefs about
students’ mathematical ability and mathematics prestige, and students’ experienced mastery and performance-approach mathematics
learning environments, were expected to relate to students’ own
motivational beliefs (success expectancies and task values), and
thereby predict mathematical career intentions. Classroom climate
(Marsh et al., 2012) factors of classroom-aggregate perceived teacher
beliefs and learning environments were additionally expected to
predict students’ motivations and mathematical career intentions.
We anticipated that students’ motivational beliefs and mathematical career intentions would be higher when they experienced more
mastery-oriented learning environments, and in classrooms where
the majority of students perceived the same.
3. Method
3.1. Sample
Analyses were based on contemporary survey data from the Study
of Transitions and Education Pathways (STEPS; www.stepsstudy.org),
collected at two timepoints from 32 classrooms in 5 metropolitan
schools in Sydney and Melbourne, Australia (3 Catholic schools: one
coeducational, one single-sex boys, one single-sex girls; 2 independent schools: one coeducational, one single-sex girls). Self-report
questionnaires were completed by students in classrooms during Term
1 in each of 2012 and 2013. In the present study analyses were conducted with data from those students who had participated in the
ﬁrst data assessment in grade 10 (NT1 = 438; of whom n = 53 were
missing at T2 in grade 11). Missing data were handled using fullinformation maximum likelihood (FIML) estimation.
3.2. Measures
3.2.1. Individual variables
Prior mathematics achievement was assessed at T1 by students’ self-reported marks for mathematics at the end of the previous
school year (“What mark did you usually get in Year 9 maths?”).
The item was answered on a 11-point Likert scale coded with 1
(<50%), 2 (50–54%), 3 (55–59%), 4 (60–64%), 5 (65–69%), 6
(70–74%), 7 (75–79%), 8 (80–84%), 9 (85–89%), 10 (90–94%), 11 (95–
100%). Gender was coded 0 for boys, 1 for girls.
3.2.2. Mathematics motivational beliefs
Students’ mathematical success expectancies and task values in
mathematics (intrinsic/utility/attainment composite factor) were assessed at T1 by items from Eccles and Wigﬁeld (1995) adapted to
the Australian setting (see Watt, 2002, 2004) on 7-point Likert scales

Table 1
ICC values and design effects of observed and latent variables.

Students’ mathematics career intentions
Students’ perceived mathematics teacher
ability expectation
Students’ perceived mathematics teacher
subject-related prestige beliefs
Performance goal learning environment
Mastery goal learning environment

ICC(1)

ICC(2)

deff

.19
.09

.76
.59

3.33
2.20

.16

.72

2.99

.45
.64

.92
.62

2.12
2.47

Note: deff = design effect.

ranging from 1 (not at all) to 7 (extremely) (see Table 1). Items from
the three subscales (intrinsic value, utility value, and attainment
value) were averaged to build three parcels (one parcel each), used
as indicators of the latent composite task values factor.
3.2.3. Perceived classroom learning environment
Students’ perceptions of their mathematics classroom
learning environment were assessed in grade 10 with two
subscales—perceived performance-approach goal orientation (PGO)
and mastery goal orientation (MGO). All items were measured by
7-point Likert scales ranging from 1 (not at all) to 7 (extremely) using
items from the Patterns of Adaptive Learning Scales (PALS; Midgley
et al., 2000). For mastery orientation, three out of ﬁve items from
PALS were administered in the interest of total survey length; for
performance-approach all items were used (see Table 1).
3.2.4. Perceived teachers’ beliefs
Students’ perceptions of mathematics teachers’ beliefs (ability
expectations about students, and prestige beliefs about mathematics) were assessed in grade 10 each by single items ranging from
1 (not at all) to 7 (extremely). Mathematics teachers’ ability expectations were assessed by “How well does your teacher expect you
to do at maths in high school?”; prestige beliefs by “How high in
prestige/status does your teacher think maths is, compared with
other school subjects?” (from Watt, 2002).
3.2.5. Mathematics career intentions
Students’ occupational aspirations were assessed in grade 11 with
“What job would you like to have in the future?”. Students’ openended answers were coded for mathematics-relatedness per
nominated career using ONET (Occupational Information Network;
National Center for O*NET Development, 2014) to quantify relatedness to “knowledge of arithmetic, algebra, geometry, calculus,
statistics, and their applications” on a scale ranging from 0 (not
mathematics-related) to 100 (completely mathematics-related).
3.3. Data analyses
The intraclass correlation ICC(1) is a ratio calculated by dividing the variance explained at level 1 (individual ratings) by the total
variance (levels 1 and 2; Raudenbush & Bryk, 2002, p. 110). ICC(1)
is typically interpreted to reveal the extent to which individual ratings
are attributable to group membership. ICC(1) ≥ .05 may provide evidence of a group effect (LeBreton & Senter, 2008, p. 838). Another
way to assess whether data clustering needs to be taken into account
during estimation is the design effect (“deff”), approximately equal
to 1 + (average cluster size − 1) × ICC(1) (Kish, 1965). deff ≥ 2 indicates that the clustered structure should be taken into account to
avoid biased estimates of standard errors (Maas & Hox, 2004). ICC(2)
is used when assessing the accuracy of class-mean ratings (level 2).
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Fig. 1. Empirical multilevel structural equation model for the relations between gender, achievement, perceived teacher beliefs and learning environment and mathematics career intentions. Coeﬃcients are standardized and signiﬁcant (p < .05) or non-signiﬁcant (n.s.).

It is calculated with the Spearman–Brown formula1 with Rel = ICC(1)
and k = n (average cluster size; Lüdtke, Trautwein, Kunter, & Baumert,
2006, p. 218). ICC(2) values of approximately .70 or higher have frequently been used to justify aggregation (LeBreton & Senter, 2008,
p. 839).
Using the two-level basic function of Mplus version 7, the ICC(1)
of the observed variables was calculated from N = 438 and 32 classrooms, the average cluster size was n = 13.53. ICC(1) and ICC(2) as
well as design effect values for latent and observed variables are
reported in Table 1. With the exception of students’ perceived mathematics teacher ability expectations and classroom mastery goal
orientation, all ICC(2) values were above .70, and design effects were
all above 2.0, implying that the clustered structure of the sample
should be taken into account. To calculate latent means and standard errors TYPE = COMPLEX was used; for conﬁrmatory factor
analyses (CFA) and multilevel structural equation modeling (MLSEM), variability at the level of individual students and at the level
of classrooms was considered by using the TYPE = TWOLEVEL function of Mplus (Muthén & Muthén, 1998–2010), to simultaneously
estimate effects at the individual level (effects within classes) and
effects at the class level (effects between classes). At the withinlevel (level 1) were students’ reported prior achievement, individual
perceptions of teacher beliefs (ability expectations and mathematics prestige), perceived learning environments (mastery and
performance-approach), own expectancies and values, and
mathematics-related career plans. At the between-level (level 2) were
classroom average scores of perceived teacher and classroom factors
(see Fig. 1). The dependent variable career intentions was decomposed by default into two uncorrelated components: on the
within-level (student-explained variance) and the between level
(classroom-explained variance; Muthén & Muthén, 2009).
Based on Tanaka (1993), the following criteria were employed
to evaluate the goodness of ﬁt of the models: Yuan–Bentler scaled
χ2 (YB χ2, mean-adjusted test-statistic robust to non-normality),
Tucker–Lewis index (TLI), comparative ﬁt index (CFI), root mean
square of approximation (RMSEA) with associated conﬁdence

1

ICC(2) = n × ICC(1)/(1 + (n − 1) × ICC(1)).

intervals, and standardized root mean residual (SRMR). TLI and CFI
values greater than .95 (Hu & Bentler, 1999), RMSEA values lower
than .05 (Browne & Cudeck, 1993) and SRMR ≤ .08 (Hu & Bentler,
1999) were accepted as indicators of good model ﬁt.
4. Results
4.1. Measurement model
Six latent factors were modeled for constructs measured by multiple items using CFA. On the individual level students’ success
expectancies, task values, perceived performance-approach learning environment (PGO) and perceived mastery goal learning
environment (MGO) were modeled; on the classroom level were
aggregated perceived PGO and MGO. To compute composite
reliabilities factor variances were set to 1 and latent construct correlations were set to 0 as speciﬁed by Bagozzi and Yi (1988). Results
of CFA with the four latent factors on the individual level (success
expectancies, task values, PGO, MGO) showed a good model ﬁt,
χ 2 = 108.341, df = 48, CFI = .96, TLI = 0.95; RMSEA = .054,
SRMRwithin = .05, SRMRbetween = .01. Standardized loadings and
factor reliabilities from this model are presented in Table 2.
4.2. Descriptive statistics
Means and standard deviations for latent and observed constructs are reported in Table 2. Descriptive statistics and
intercorrelations among all variables included in SEM modeling for
the within-level are reported in Table 3. Results showed signiﬁcant intercorrelations between mathematics career intentions and
each of gender (ϕ = −.11, SE = .06, p < .05), perceived PGO (ϕ = .16,
SE = .05, p = .001), perceived MGO (ϕ = .17, SE = .06, p < .01), students’ success expectancies (ϕ = .15, SE = .06, p < .05) and task values
(ϕ = .29, SE = .06, p < .001).
4.3. Baseline model
In the hypothesized model, at the individual level, gender and
mathematics achievement, perceived teacher beliefs (ability
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Table 2
Item wording, internal consistencies, standardized loadings (λ) and measurement errors (τδ; TD) of latent factors on within-level.
Latent construct

Rel. (ξj)

Item wording

λ

TD

Students’ ability expectations

.915

.895
.895
.862

.200
.199
.256

Students’ task-value in math

.767

Exp1 How well do you expect to do in your next mathematics task?
Exp2 How well do you expect to do in school mathematics tasks this term?
Exp3 How well do you think you will do in your school mathematics exam this year?
Intr1 How much do you like mathematics, compared with your other subjects at school?
Intr2 How interesting do you ﬁnd mathematics?
Intr3 How enjoyable do you ﬁnd mathematics, compared with your other school subjects?
INTRINSIC VALUE (parcel)
Util1 How useful do you believe mathematics is?
Util2 How useful do you think mathematics is in the everyday world?
Util3 How useful do you think mathematical skills are in the workplace?
UTILITY VALUE (parcel)
Attain1 Being someone who is good at mathematics is important to me.
Attain2 Being good at mathematics is an important part of who I am.
Attain3 It is important for me to be someone who is good at solving mathematical problems.
ATTAINMENT VALUE (parcel)
PGO1 Our mathematics teacher tells us how we compare to other students.
PGO2 Our math teacher points out those students who get good grades as an example to all of us.
PGO3 Our mathematics teacher lets us know which students get the highest scores on tests.
MGO1 Our mathematics teacher really wants us to enjoy learning new things.
MGO2 Our mathematics teacher recognizes us for trying hard.
MGO3 Our mathematics teacher wants us to understand our work, not just memorize it.

.827

.316

.595

.646

.698
.410
.856
.625
.718
.825
.717

.513
.832
.267
.610
.485
.319
.485

PGO in math class

.683

MGO in math class

.799

Note: PGO = performance goal orientation; MGO = mastery goal orientation.

4.4. Individual level

expectations and mathematics prestige) and perceived classroom
learning environments (mastery and performance-approach) were
speciﬁed as predictors of students’ motivational beliefs (success expectancies and task value) and mathematical career intentions. On
the classroom-level, aggregate perceived teachers’ beliefs and learning environment (mastery and performance-approach) predicted
students’ mathematics career intentions. The measurement error
variances of one PGO item (“Our maths teacher points out those students who get good grades as an example to all of us”) and one MGO
item (“Our maths teacher recognises us for trying hard”) in the
between-classes model were initially estimated to values below zero,
but, not signiﬁcantly different from zero, thus subsequently constrained to be zero to achieve model identiﬁcation (see Hox, 2002,
p. 215). The data showed good ﬁt to this model on the within level
(level 1), but SRMR indicated a poor ﬁt on the between level (level
2), χ 2 = 249.668, df = 114, CFI = .94, TLI = 0.91; RMSEA = .052,
SRMRwithin = .04, SRMRbetween = .21. To improve model ﬁt, in a
next step all non-signiﬁcant paths were excluded from the model.
This optimized model is illustrated in Fig. 1. The data showed good
ﬁt to this model, χ 2 = 204.91, df = 111, CFI = .96, TLI = 0.94;
RMSEA = .044, SRMRwithin = .05, SRMRbetween = .07. In the optimized model it was no longer necessary to ﬁx the residual error
variances on the between level to zero.

At the individual level, girls (β = −0.11, SE = 0.04, p = .006) and
lower achievers (β = 0.14, SE = 0.05, p = .005) perceived lower teacher
ability expectations, with no signiﬁcant interaction between gender
and achievement; there was a weak association between gender and
previous mathematics achievement (ϕ = −.08, SE = .03, p = .011). Girls
perceived higher teacher beliefs of mathematics prestige (β = 0.11,
SE = 0.04, p = .016). Lower achievers reported lower mathematics task
values (β = 0.30, SE = 0.06, p < .001) and ability expectations (β = 0.35,
SE = 0.05, p < .001).
Student-perceived teacher ability expectations positively predicted student perceived mathematics classroom learning
environments: for performance-approach (PGO; β = 0.13, SE = 0.05,
p = .015) and mastery goal orientation (MGO; β = 0.30, SE = 0.08,
p < .001). The uniquenesses for PGO and MGO were positively correlated (ψ = .26, SE = 0.09, p < .01); there were no signiﬁcant
interaction effects of PGO × MGO on students’ success expectancies (β = −0.07, p = .68), task values (β = −0.07, p = .63), or career
plans (β = 1.498, p = .41). Student-perceived teacher prestige beliefs
about mathematics positively predicted PGO (β = 0.13, SE = 0.05,
p = .01); PGO thence predicted students’ mathematics career intentions (β = 0.14, SE = 0.05, p = .008). MGO predicted students’

Table 3
Descriptive statistics and latent intercorrelations for observed and latent constructs.

(1) Gender
(2) Achievement
(3) Teacher ability expectation
(4) Teacher prestige beliefs
(5) PGO
(6) MGO
(7) Success expectancies
(8) Task values
(9) Mathematics career intentions

M (SE)

Scale

2

3

4

5

6

7

8

9

—
6.50 (0.35)
5.02 (0.10)
5.26 (0.12)
3.11 (0.22)
4.69 (0.23)
4.84 (0.13)
4.38 (0.15)
52.30 (1.95)

—
1–11
1–7
1–7
1–7
1–7
1–7
1–7
0–100

−.08**

−.12**
.16*

.11*
.05
.21***

−.06
−.01
.16**
.17***

−.15*
.02
.30***
.13
.30**

−.18*
.39***
.36***
.18*
.04
.31***

−.14*
.30***
.19**
.12
.08
.32***
.67***

−.12*
.07
.05
−.01
.17***
.16**
.15*
.29***

Note: For latent constructs (variables no. 5–8) latent means and standard errors are reported. For observed variables (variables no. 2–4 and 9) means and standard errors
are reported. PGO = students’ perceived mathematics classroom performance-approach goal orientation; MGO = students’ perceived mathematics classroom mastery goal
orientation.
* p < .05.
** p < .01.
*** p < .001.
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expectancies for success (β = 0.24, SE = 0.07, p = .001) and mathematics task values (β = 0.31, SE = 0.06, p < .001), which predicted
mathematics career intentions (β = 0.27, SE = 0.06, p < .001). Studentperceived teacher ability expectations increased students’ own
expectancies for success in mathematics (β = 0.22, SE = 0.06, p < .001).
Uniquenesses were signiﬁcantly interrelated for success expectancies and task values (ψ = .59, SE = 0.04, p < .001).
4.5. Classroom level
At the classroom level, students’ mathematics career plans were
positively predicted by class-aggregate student-perceived teacher
prestige beliefs about mathematics (β = 0.40, SE = 0.15, p = .006), and
class-aggregate MGO (β = 0.63, SE = 0.21, p < .001). The two predictors were not themselves correlated (ϕ = 0.03, SE = 0.15, p > .05). As
there was no signiﬁcant effect of student-perceived PGO and teacher
prestige beliefs these two variables were subsequently excluded from
the classroom-level part of the model.
4.6. Mediation and indirect effects
In the next step, the hypothesized mediation effects were tested
on the individual level. Based on relations in our optimized model
(see Fig. 1) to assess mediation we ﬁrst tested within each of three
different model sets whether there were signiﬁcant direct effects
of independent variables on students’ mathematical career intentions. In set 1 independent variables were students’ gender and
achievement; in set 2, perceived teacher ability expectations and
prestige beliefs; in set 3, perceived PGO and MGO. No signiﬁcant
direct effects occurred between students’ gender or achievement
and mathematics career intentions (set 1), nor between perceived
teacher ability expectations or prestige beliefs and students’ mathematics career intentions (set 2). There was a signiﬁcant direct effect
of perceived teachers’ PGO on students’ mathematics career intentions (β = 0.13, SE = 0.06, z = 2.07, p = 0.04) (set 3). However perceived
teachers’ PGO was not signiﬁcantly related to students’ task values
or expectancies for success.
Consequently, indirect effects were tested rather than mediation. Results revealed that students’ prior mathematics achievement
inﬂuenced perceived classroom MGO via student-perceived teachers’ ability expectations (βind = 0.04, SE = 0.02, z = 2.50, p = .01).
Students’ prior achievement increased their mathematics-related
career intentions via task values (βind = 0.08, SE = 0.02, z = 3.02,
p = .001). Girls perceived slightly lower MGO (βind = −0.03, SE = 0.02,
z = −2.06, p = .04) and PGO (βind = −0.01, SE = 0.01, z = −2.20, p = .03)
via their perceived mathematics teacher ability expectations. Lower
mathematics teacher ability expectations led to lower success expectancies (βind = 0.07, SE = 0.02, z = 3.13, p = .002) and task values
(βind = 0.10, SE = 0.03, z = 3.13, p = .002) via student-perceived MGO.
MGO increased mathematics career intentions via students’ task
values (βind = 0.08, SE = 0.03, z = 3.34, p = .001) (see Fig. 1).
5. Discussion
5.1. Perceived teachers’ beliefs, mathematics classroom learning
environments, students’ motivational beliefs, and subsequent
mathematics-related career intentions
Our hypotheses were mainly supported by showing that girls and
boys differently perceived mathematics teachers’ beliefs, which predicted their perceptions of classroom learning environments and
thence their motivational beliefs, which, in turn, affected
mathematics-related career intentions. A novel aspect was the
key role of task values in the impact of students’ perceived
mastery learning environments on mathematical career intentions. Previous studies (Turner et al., 2002) already pointed out that
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mastery-focused mathematics classrooms produce positive effects
for the class overall, in terms of mathematical intrinsic motivation
(Murayama & Elliot, 2009) and positive affect (Urdan & Midgley,
2003), as well as positive attitudes, use of effective learning strategies, preference for challenging tasks and beliefs that success follows
from own effort, in mathematics, English, science, and social studies
classes (Ames & Archer, 1988). Our study additionally examined the
rarely considered relationships between aggregated and individual perceptions of mathematics classroom goal structure and career
plans, to show that mastery contexts are important for students’
motivational beliefs and career plans, particularly at the class level.
Those mathematics classrooms, in which most students perceive
the gain of knowledge and mastery of tasks as important learning
goals, facilitate the overall likelihood of students in these classrooms to plan a career in mathematics-related ﬁelds.
Using contemporary data, we investigated how adolescents’
gender, prior achievement, perceived teachers’ beliefs (ability expectations and mathematics prestige) and perceived mathematics
classroom learning environments (mastery and performanceapproach) impacted students’ motivational beliefs (success
expectancies and task values) in mathematics, and subsequent
mathematics-related career intentions. In line with Eccles and
Wigﬁeld (2002) who pointed out the increasing importance of the
role of context in current motivation research, our results showed
that considering the student-perceived learning environment context
was important when explaining students’ expectancies, values and
career intentions. However, it is unclear without multiple waves of
data, the extent to which students’ mathematics-related career
intentions may in turn promote higher mathematics task values
and thus impact perceptions of mastery classroom learning
environment.
Perceived classroom learning environment goal orientation functioned differently, depending on the level of analysis. At the individual
level, performance-approach goal orientation was positively related
to students’ mathematics career intentions, whereas at the classroom level it did not impact career intentions and instead mastery
goal orientation did. Thus in terms of classroom climate (Marsh et al.,
2012), it is more important for students’ mathematics career intentions that teachers create a mastery learning environment which
highlights the gain of knowledge instead of focusing on performance and competition.
Performance-approach goal classroom environment was positively related to students’ career intentions, but only at the individual
level. One explanation for this positive effect might be a mediating role of personal goal orientations: Schwinger and
Stiensmeier-Pelster (2011) revealed that student-perceived performance approach classroom goals positively predicted personal
performance-approach and mastery goals; Plante et al. (2013)
showed that personal mastery goals in mathematics predicted
mathematics-related career intentions. Both studies focused on direct
effects of personal goals on career intentions, and only at the individual student-level; however, our results demonstrated that
performance approach goal classroom structure differently impacted students’ mathematics-related career plans depending on the level
of analysis. At the classroom-level, performance approach structure did not impact students’ mathematics-related career plans; at
the individual level, there was a weak beneﬁt if students perceived opportunities to demonstrate their competences. Our
interpretation is that individual students respond differently to such
classroom goal structures—for some students a focus on competition and gain of skills might facilitate their mathematics-related
career ambitions, for others there might be a negative effect. This
interpretation is strengthened by the relatively low variance in performance approach classroom goal structure explained by class
membership, in contrast to the high shared variance for mastery
goal structure (see ICC values; Table 1). How individual students
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interact differently with their classroom environments is fundamental to deepen understandings of how and why motivations
change (Turner & Patrick, 2008). There is a need for further studies
which explain the effects of performance-approach classroom goal
orientations for different kinds of students at different levels of
analysis.
The scientiﬁc signiﬁcance of this study is twofold: ﬁrst, few studies
previously examined the motivational processes through which
student-perceived teachers’ beliefs and learning environments inﬂuence students’ mathematics career intentions via mathematical
motivations. We took into account how both teachers’ beliefs about
mathematics and students contributed to the kinds of classroom
learning environments that they created. Second, we contribute to
this literature by differentiating analysis of individual and classroomlevel predictors, for student-perceived teacher beliefs and learning
environments at both the student and classroom levels.
5.2. Role of gender and achievement
In line with previous empirical results for mathematics
(Dickhauser & Meyer, 2006; Wang, 2012), girls perceived lower mathematics teacher ability expectations for their mathematical success;
they also perceived higher teacher mathematics prestige beliefs.
Analyses of indirect effects showed that girls’ perceptions of lower
teachers’ ability expectations subsequently led to lower perceptions of classroom mastery and performance-approach goal
environments. Through lower MGO, this led to lower mathematical success expectancies, task values, and subsequent lower
mathematics-related career plans. These indirect effects contribute to explaining how mathematics classroom characteristics affect
girls’ mathematical career intentions.
Results of studies addressing gendered perceptions of teachers’ beliefs and expectations have varied, depending on the domainspeciﬁcity of the studies under scrutiny. Although girls perceive
higher general teacher ability expectations in school, studies focusing on mathematics show lower perceived teacher ability
expectations for girls than boys (Dickhauser & Meyer, 2006; Wang,
2012; Wentzel, 2002). This may well result from the stereotyping
of mathematics as a masculine discipline (Brandell & Staberg, 2008).
Although within the last years a “feminization” of mathematics is
widely discussed, due to small effect sizes for gender differences in
students’ cross-national mathematics performance (see Else-Quest,
Hyde, & Linn, 2010; Hyde, Lindberg, Linn, Ellis, & Williams, 2008),
it is still critical to examine whether corresponding gender gaps in
affective and perceptual factors have decreased. In her “gender similarity” hypothesis, Hyde (2005) reported empirical evidence from
meta-analyses on gender differences which supports the hypothesis that boys and girls are similar on most, but not all, psychological
and achievement variables. Largest gender differences were in the
domain of motor performance (d = 2.18 for throwing velocity; d = 1.98
for throwing distance), with large effect sizes for computer selfeﬃcacy (d = 0.41; higher values for boys), and moderate for
mathematics anxiety (d = −0.15; higher values for girls) and selfconﬁdence (d = 0.16; lower values for girls). Effect sizes differed
signiﬁcantly between nations (Else-Quest et al., 2010); compared
with other participating countries in The International Mathematics and Science Study (TIMSS), Australia showed above-average effect
sizes for gender differences favoring boys in mathematical valuing
(d = 0.17; weighted mean effect size across countries d = 0.10) and
self-conﬁdence (d = 0.19; weighted mean effect size across countries d = 0.15; Else-Quest et al., 2010). Consistent with these previous
research ﬁndings, girls in our contemporary sample reported lower
success expectancies and task values in mathematics. There is longitudinal empirical evidence that girls’ mathematical success
expectancies (Fredricks & Eccles, 2002; Jacobs et al., 2002; Nagy et al.,
2010; Watt, 2004) and values (Fredricks & Eccles, 2002; Frenzel et al.,

2010; Watt, 2004) remain lower than those of boys through
adolescence.
5.3. Role of classroom-level and individual perceptions of learning
environment
Our results are in line with current empirical research highlighting the importance of individual and classroom-level predictors
of students’ motivation (e.g., Clausen, 2002; De Jong & Westerhof,
2001). When focusing on mathematical career intentions, both levels
of perceptions were important in different ways. At the individual
level, performance-approach learning environment directly, but
weakly, predicted mathematics-related career intentions; mastery
learning environment indirectly inﬂuenced mathematics-related
career intentions via task values. At the classroom level, MGO showed
a powerful direct effect; perceived teachers’ mathematics prestige
beliefs also showed a strong effect. In terms of instructional design,
our results are concordant with the body of empirical research which
recommends the importance of teachers creating a mastery oriented climate which emphasizes the development of students’
abilities, new skills, understanding, mastery of tasks, selfimprovement and collaboration (Eccles & Roeser, 2011).
In line with expectancy-value theory (Eccles et al., 1983), students’ perceptions of their socializers’ beliefs, expectations and
attitudes shaped their own expectancies for success and task values,
and thus inﬂuenced their mathematics-related career intentions.
Corroborating previous ﬁndings (Roeser et al., 1993; Wang, 2012),
we showed that student-perceived mathematics teachers’ ability
expectations positively predicted students’ own success
expectancies—however, we highlighted the intervening role of
student-perceived classroom goal structures. Results point to a key
role of students’ perceived mastery learning mathematics environments and own mathematical values for their mathematicsrelated career intentions.
The outlined indirect effects conﬁrm prior ﬁndings (Bong, 2001;
Meece et al., 2006; Watt et al., 2012) that task values more strongly
predict mathematical career intentions than success expectancies, at least in this Australian contemporary sample. Because in this
study we used a composite score for task values (in which intrinsic value predominated compared to utility and attainment values;
see loadings in Table 2), and, as interest was previously shown to
be important for students’ mathematics participation and career
plans (Bong, 2001; Watt et al., 2012), this should be taken into consideration in interpreting the strong effect of task values on career
plans in this study. Because cultural socialization inﬂuences the
values students develop (Wigﬁeld, Tonks, & Eccles, 2004), and which
processes shape their career intentions (Watt et al., 2012), more comparative studies in more diverse settings are needed to further
understand these choice processes.
5.4. Limitations and conclusions
There are several limitations of the study which should be considered when interpreting the results. First, no teacher-reported
beliefs were assessed. Thus it is only possible to interpret the paths
in this study in terms of students’ perceptions of their teachers and
learning environments. The Eccles and colleagues’ expectancyvalue model of achievement motivation (1983) includes socializers’
actual expectations, beliefs and attitudes, and a large amount of research based on this model includes those variables (e.g.,
Harackiewicz, Rozek, Hulleman, & Hyde, 2012; Jacobs & Eccles, 1992;
Jodl, Michael, Malanchuk, Eccles, & Sameroff, 2001; Simpkins,
Fredricks, & Eccles, 2012). The use of student perceptions in this
study could also be seen as a strength of this study, as prior ﬁndings (Clausen, 2002) showed that aggregated student perceptions
of classroom characteristics are stronger predictors for their
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motivational development than teacher or observer ratings. Teachers’ and students’ reports of teachers’ behaviors have been found
to differ (Spearman & Watt, 2013), with more favorable perceptions by teachers. Concordantly, Urdan et al. (1998) revealed that
the correlation between student perceptions of a performance classroom goal structure and teachers’ reported use of performanceoriented instructional practices was positive, but not signiﬁcant.
There is a need for future studies to address the accuracy of students’ perceptions of their teachers’ beliefs by obtaining both student
and teacher reports. For educational implications it is important to
know whether students perceive their teachers’ beliefs accurately,
to determine fruitful interventions either to target teachers’ attitudes (if students are correct), or how students interpret (if students
are incorrect).
Second, although the proposed direction of effects between perceived teacher beliefs, learning environment characteristics, students’
motivational beliefs, and career intentions was theory-driven (e.g.,
Eccles et al., 1983), and based on results of previous research in the
ﬁeld (Dickhauser & Meyer, 2006; Roeser et al., 1993), reverse direction of effects is plausible. In our study, lower achieving students
perceived lower mathematics teacher ability beliefs, less masteryoriented learning environments, and consequently held lower
mathematics task values and related career intentions. A possible
explanation might be that students who showed higher initial engagement elicited more favorable perceptions and support from their
teachers (Skinner & Belmont, 1993), and subsequently performed
better in mathematics class. Pulkka and Niemivirta (2013) have
shown that (adult) students who held different personal achievement goal orientation proﬁles (mastery-oriented, success-oriented,
indifferent, and avoidance-oriented) perceived the learning environment differently, with mastery-oriented and success-oriented
groups evaluating the interestingness of the learning environment, their effort and attainment more positively than the avoidanceoriented students. To analyze processes concerning student
moderators of teachers’ behaviors in greater detail, multiple waves
of data incorporating classroom observation of students’ behavior
and teachers’ responses would be fruitful.
Third, a task value composite score was used instead of testing
effects of single task values on career plans. Although task values
are interrelated (Wigﬁeld & Eccles, 2000), as was also the case in
this study (student-level latent correlations accounting for class
membership: attainment–intrinsic: ɸ = .59; attainment–utility:
ɸ = .59; intrinsic–utility: ɸ = .50), our results suffer a loss of information by using this composite score, indicated by relatively high
measurement errors for utility and attainment value (see Table 2).
Increasingly, the importance of the role of context in motivation research is highlighted (Eccles & Wigﬁeld, 2002; Kaplan & Maehr,
2002; Lüdtke, Robitzsch, Trautwein, & Kunter, 2009; Marsh et al.,
2012; Middleton & Spanias, 1999; Nolen, 2007; Turner, 2001). Classroom learning environments contribute to important student
outcomes such as achievement (e.g., Dettmers, Trautwein, Lüdtke,
Kunter, & Baumert, 2010; Reyes, Brackett, Rivers, White, & Salovey,
2012), self-concept (e.g., Murayama & Elliot, 2009; Trautwein, Lüdtke,
Marsh, & Nagy, 2009), motivation and emotion (e.g., Frenzel et al.,
2009; Turner et al., 2002). Marsh et al. (2012) highlighted the importance of differentiating contextual constructs (e.g., student gender,
class-average achievement) from climate constructs (e.g., teacher
enthusiasm). Turner and Patrick (2008) outlined that motivational development and change cannot be understood without
considering how and why students interact with their classroom
learning environment. In our study, classroom learning environment, operationalized as classroom mastery vs. performanceapproach goal orientation, played a central role in predicting
students’ mathematics career intentions, additional to gender and
achievement effects. The results highlight the need to consider
context and climate variables as well as interactions between
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students and their learning environments in future research concerning predictors of motivational beliefs and mathematical career
intentions.
Our results are important for teachers and educational
policymakers. By carefully planning classroom learning environments that are focused not only on mastering knowledge at the
classroom-level, but also enabling balanced levels of competition
for individual students, girls’ and boys’ expectancies, values and
career intentions related to mathematics should be promoted. Considering the lower teachers’ ability expectations perceived by girls,
emphasizing girls’ mathematical skills might be an important step
to support future mathematical career intentions and thereby the
percentage of female workers in STEM disciplines.
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