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Abstract

Our study examined how students’ perceived teacher beliefs and classroom goal
structures, gender (of teachers and students) and own perceived talent, control-
ling for prior achievements, together explained motivational outcomes of students’
achievement goals, intrinsic value and enrollment choices in mathematics and Eng-
lish. Participants were 1086 grades 9—11 students (respective Ns=380, 369, 337)
from 3 coeducational middle-class schools in metropolitan Sydney, Australia. Hier-
archical linear modeling revealed student-perceived teacher beliefs as the most con-
sistent predictor of motivational outcomes in mathematics and English, over and
above the effects of other measured influences. Perceived teacher beliefs moderated
the effects of classroom goal structures, as well as relationships of gender with moti-
vational outcomes in English. Grade-level effects were more positive among older
students which coincided with the grade 11 transition.
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1 Introduction

The seminal Pygmalion study about the impact of teachers’ expectancies on stu-
dents’ performance (Rosenthal & Jacobson, 1968) prompted studies of causes and
consequences of teacher beliefs for students’ academic development and success
(see Jussim & Harber, 2005). A special issue on Pygmalion’s 50th anniversary in the
journal ‘Educational Research and Evaluation’ in 2018 demonstrated that teacher
expectancy research has continued to establish an association between teacher
beliefs and students’ outcomes (see Wang et al., 2018). This year, a large German
study (Bergold & Steinmayr, 2023) documented unique direct effects of teachers’
judgments relative to students’ achievements on motivational dimensions in each of
mathematics and reading over one year, arguing the importance of examining asso-
ciations with multiple outcomes beyond achievements.

Various methods to assess teachers’ beliefs have included their ratings for indi-
vidual students’ abilities (Friedrich et al., 2015; Kuklinski & Weinstein, 2001;
Rubie-Davies, 2010), recommendations for students’ secondary track level (de Boer
et al., 2010), rankings of students relative to their classmates (McKown & Wein-
stein, 2008), perceptions of students’ ability and talent (Bergold & Steinmayr, 2023)
and student-reported perceptions of their teachers’ beliefs (Lazarides & Watt, 2015;
Wang, 2012). The latter have been argued to better predict student outcomes than
teachers’ actual perceptions (see Goodnow, 1988; Kaplan et al., 2002), as the way
students perceive events may amount to reality for them. Our study set out to exam-
ine the role of student-perceived teacher beliefs on dimensions of girls’ and boys’
motivation in the two core curriculum domains of mathematics and English during
upper secondary school; taking into account key classroom-related and individual-
level factors from the dominant achievement-goal and expectancy-value motivation
theories developed to explain students’ motivational outcomes. Key examined pre-
dictors of dimensions of student motivation and enrollments within each of mathe-
matics and English were student-perceived teacher beliefs, mastery and performance
classroom goal structures and teacher gender; student gender, own perceived talent,
prior achievement and grade level were included covariates.

1.1 Classroom-related influences
1.1.1 Student-perceived teacher beliefs

Teachers are key socializers of students’ achievement motivations in the Eccles et al.
(1983; Eccles & Wigfield, 2020) expectancy-value model. In mathematics, perceived
teacher beliefs about students’ own abilities have been found to affect students’
achievement goals and value for mathematics (Lazarides & Watt, 2015). Being
identified as a member of a particular social group may prompt stigmatic teacher
beliefs; for example, teachers overestimated girls’ and underestimated boys’ com-
petence in reading, but underestimated the mathematics ability of minority group
girls (Hinnant et al., 2009). Nearly four decades ago, a meta-analysis established
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student characteristics including positive behavior in class, physical attractiveness,
race (lower for African American vs. Caucasians) and socioeconomic status as sig-
nificant predictors of teachers’ expectations (Dusek & Joseph, 1983). Since then,
studies revealed that student gender (Auwarter & Aruguete, 2008; Hinnant et al.,
2009), race (Rubie-Davies et al., 2006) and socioeconomic status (Auwarter & Aru-
guete, 2008) played an important role in shaping teachers’ beliefs and may influence
the classroom environments they create. Because the secondary school core sub-
jects of mathematics and English are both gender-typed, but in opposite directions
(male-typed for mathematics; female-typed for English), we expected gender to play
a prominent role.

Despite similar achievement (Lindberg et al., 2010), girls have been found to per-
ceive lower teachers’ beliefs about their mathematical abilities than boys, even when
their objective achievement was similar (Dickhauser & Meyer, 2006; Lazarides
& Watt, 2015). Teachers’ beliefs predict students’ subsequent performance (Mis-
try et al., 2009) especially when they underestimate students’ abilities (Sorhagen,
2013), with enduring effects on achievements and aspirations through the school
year (Rubie-Davies et al., 2014; Zhu et al., 2018), three years later (Gut et al., 2013),
and even up to 14 years (Alvidrez & Weinstein, 1999). Exploring the explanatory
mechanisms, Rubie-Davies et al. (2014) found that teachers’ beliefs affected the
expectations of the following teacher, thereby indirectly affecting students’ achieve-
ments several years after.

1.1.2 Classroom goal structure

Research on classroom goal structures—that is, the goals teachers emphasize in
their teaching practice (Ames, 1992; Midgley et al., 2000), consistently supports
the premise that teachers who promote a “mastery” classroom goal environment, by
encouraging student collaboration, providing constructive feedback based on effort
(vs. performance), emphasizing and demonstrating learning as process rather than
outcome, and enabling students with a range of choices, are more likely to promote
mastery goals and positive engagement among their students (see Ames, 1992; Bar-
dach et al., 2020; Fokkens-Bruinsma et al., 2020; Patrick et al., 2001; Skaalvik &
Skaalvik, 2013; Wolters, 2004). In contrast, teachers who promote a “performance”
classroom goal orientation, emphasizing performance and encouraging social com-
parison and competition, predict students’ performance goal adoption (Bardach
et al., 2020; Kaplan & Maehr, 2007; Meece et al., 2006; Urdan, 2010). Domain-spe-
cific goals have been found to better explain students’ achievements compared with
general goal orientations (Sparfeldt et al., 2015). Domain-specific effects of teacher
beliefs have also been identified, such as with achievements in mathematics, but not
reading performance in a comparative study (Hinnant et al., 2009).

Interaction effects of perceived teacher beliefs with classroom goal structures
on student engagement may occur, as performance-oriented environments may
heighten the impact of teachers’ beliefs (McKown et al., 2010, p. 267). We conse-
quently anticipated that student-perceived teacher’s ability beliefs (cf. Jussim et al.,
2009) and classroom goal structure would interact to predict dimensions of student
motivation. We expect that the effects of student-perceived teacher beliefs would
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Level 2 Factors

Aggregated student perceptions:
Class mastery goal structure
Class performance goal structure

Perceived teacher beliefs
Climate construct:

Teacher gender Student motivational dimensions

Achievement goals
Intrinsic value
>< » Senior high enrollment

Level 1 Factors

A

Student Perceptions

Class mastery goal structure
Class performance goal structure
Perceived teacher beliefs

Fig. 1 Schema of the hypothesized model. Note. Covariates include student gender, grade, perceived tal-
ent and prior achievement

be stronger in the context of classrooms which emphasize performance goal struc-
tures as a result of the heightened salience of ability to students. Other interaction
effects between student-level perception and classroom-level indicators were tested
with a systematic exploratory approach in which we searched for similar interactions
within a domain (same interaction for several outcomes), or between domains (same
interaction for a specific outcome across mathematics and English), to identify inter-
actions which replicated either within or across domains (see Fig. 1).

1.1.3 Teacher gender

It is common among popular media and some researchers to advocate for male
teacher recruitment (e.g., Ponte, 2012) based on the perceived importance of male
role models for boys, especially during younger years. Other researchers highlight
the importance of female role models for girls in masculine-stereotyped domains
such as mathematics (Jansen & Joukes, 2013). Interactions between teacher and
student gender were tested for 16 mathematical outcomes including mastery goals,
anxiety, and self-efficacy in a study by Martin and Marsh (2005). Of all interactions,
one was significant: girls established better relationships with women mathematics
teachers, whereas teacher gender was unrelated to relationship quality for boys. This
may be important, given findings that girls are more sensitive to social cues (Eisen-
berg & Lennon, 1983; Hoffman, 1977) and their lesser participation in mathematics
than boys. Our study examined potential interactions of teacher and student gender,
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as well as interactions between teacher gender and other measured factors, on stu-
dents’ motivational outcomes in the opposing gender-typed domains of mathematics
and English.

1.1.4 Domain

Including two commonly studied core domains allows for identifying domain-gen-
eral versus potentially domain-specific patterns of effect. Relatively few studies
incorporated multiple domains to explore this question. In their recent large Ger-
man study of teacher judgments and students’ motivational outcomes, Bergold and
Steinmayr (2023) found similar longitudinal effects in mathematics and reading on
self-concepts and educational aspirations, and null effects on intrinsic motivation,
controlling for student gender and prior achievements. We might therefore expect
similar effects on similar outcomes; although, our study additionally included
achievement goal outcomes and incorporated classroom goal structure influ-
ences. As mentioned, the selected domains are gender-stereotyped, but in opposite
directions of mathematics for boys and English for girls. This may make teacher
beliefs more important to promote positive motivation outcomes for girls in math-
ematics and boys in English; on the other hand, girls’ greater sensitivity to social
cues (Eisenberg & Lennon, 1983; Hoffman, 1977) may mean that girls are more
impacted across domains. Mathematics is also typically considered a high-status and
high-stakes domain, in which students who achieve are highly regarded and their
achievements are considered important by society. This may attune students more
to teachers’ beliefs and classroom influences in mathematics than English. On the
other hand, given the more structured, hierarchical organization of mathematics cur-
riculum and instruction, including differentiated curricula for students of different
ability levels in the context for the present study, such influences may play a lesser
role as students receive multiple objective ability indicators in mathematics already,
such as ability-tracking assignments and quite unambiguous assessment feedbacks.

1.2 Individual influences (covariates)
1.2.1 Student gender

The study of gender difference in mathematics and English/Language Arts
engagement has long been associated with the Eccles et al. (1983; Eccles & Wig-
field, 2020) expectancy-value model, initially developed to explain gendered
enrollment in high-school mathematics (see Eccles, 1987). Studies have also
focused on differences between boys and girls in their developmental trajectories
for motivational dimensions, demonstrating robust gender differences through
adolescence: girls reported higher intrinsic value than boys in English (Watt,
2004) and lower in mathematics, across longitudinal samples from the U.S.
(Fredricks & Eccles, 2002), Australia (Watt, 2004) and Germany (Frenzel et al.,
2010). Girls also tend to choose less advanced mathematics courses when given
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the option to do so (Watt et al., 2006), explained in part by lower talent percep-
tions and intrinsic value, when prior achievements were controlled (Watt, 2005).

Gender has been less examined in relation to achievement goal orientations.
In a longitudinal study of grades 5-9 students’ general achievement goals in Ger-
many (i.e., not in relation to specific learning domains), girls reported higher
mastery goals but there were no significant gender differences on either perfor-
mance approach or avoidance goals. All goals declined through middle school,
and more so for boys than girls (Theis & Fischer, 2017). Studies that examined
specific learning domains found that students’ perceptions of classroom goal
structure predicted their (gendered) success expectancies and task values in Aus-
tralian secondary school mathematics (Lazarides & Watt, 2015). In U.S. second-
ary schools, boys had higher performance-approach goals in mathematics when
previous achievement was controlled (Middleton & Midgley, 1997), resonating
with boys’ reported greater confidence in mathematics. In middle school writing
classes in the U.S., girls reported higher mastery goals than boys, whereas boys
were higher on performance approach goals than girls (Pajares et al., 2000); such
findings are consistent with girls’ greater interest in English and similar self-con-
cept to boys despite higher measured achievements (e.g., Watt, 2004). It therefore
seems that whether the domain under investigation is gender-stereotyped as more
suited to men (e.g., mathematics) or women (e.g., English) is relevant to girls’
goal adoption.

1.2.2 Grade level

Several studies have found teachers of lower grade levels to be more likely to cre-
ate more mastery, and less performance-oriented, goal structures in their classrooms
(e.g., Midgley et al., 2002). Concordantly, age-related changes have been identi-
fied in students’ declining mastery goals (Chouinard & Roy, 2008; Theis & Fischer,
2017), performance approach and avoidance goals (Theis & Fischer, 2017), intrinsic
value (Fredricks & Eccles, 2002; Frenzel et al., 2010; Watt, 2004), and perceived
ability (Fredricks & Eccles, 2002; Jacobs et al., 2002; Nagy et al., 2010) or talent
(Watt, 2004). Grade level differences were expected particularly for grade 11 stu-
dents, who select their senior secondary school mathematics and English course lev-
els at this curricular transition, potentially optimizing fit (see also Watt, 2004).

1.2.3 Perceived talent

Students’ perceived talents in mathematics and English were included, given their
importance alongside different kinds of values in predicting outcomes includ-
ing mathematical enrollments (Watt et al., 2012) within the Eccles et al. (1983;
Eccles & Wigfield, 2020) expectancy-value framework. Perceived talent has been
considered to represent students’ notion of natural abilities distinct from their
evaluations of past performance (Bornholt et al., 1994; Watt, 2004).
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1.2.4 Prior achievement

It is important to control for prior domain-specific achievements in analyzing stu-
dents’ motivational and perceived classroom dimensions (see also Bergold & Stein-
mayr, 2023). In mathematics, high achieving students tend to possess higher percep-
tions of their talent (Watt, 2005) or ability (Hyde & Durik, 2005; Marsh & Martin,
2011), to report more positive classroom contexts in terms of mastery goal struc-
ture (Urdan, 2010), and perceived teacher beliefs (mathematics and reading; Roeser
et al., 1993). In English, high-achievers perceived lower classroom performance-
avoidance structure, and higher mastery goal structure (Urdan, 2004). We included
both prior domain-specific achievements as well as students’ own talent perceptions,
alongside other predictors, to determine unique effects of student-perceived teacher
beliefs on dimensions of motivational outcomes.

1.3 Motivational outcomes

Student motivation is both an essential factor for success in school (e.g., Cara-
way et al., 2003; Finn & Rock, 1997) and, an important educational outcome in
its own right. It is of concern that previous studies have documented a decrease in
mathematics and English/Language Arts motivations through school years (e.g.,
Alspaugh, 1998; Chouinard & Roy, 2008; Fredricks & Eccles, 2002; Frenzel et al.,
2010; Jacobs et al., 2002; Nagy et al., 2010; Otis et al., 2005; Watt, 2004). Fredricks
et al. (2004) conceptualized motivational variables across three aspects of cognition,
emotion and behavior. Our study includes indicators which relate to each.

1.4 Achievement goal orientations

Achievement goal orientations refer to the goals that underpin pursuit of academic
achievement (Ames, 1987; Dweck, 1986; Elliot, 2005). Three goals were classically
studied: (a) Mastery, in which the purpose is to learn new knowledge or a skill; (b)
Performance-approach, where the purpose is to demonstrate superior abilities rela-
tive to others; and (c) Performance-avoidance, concerned with avoiding demonstrat-
ing a lack of abilities (e.g., Kaplan & Maehr, 2007; Midgley et al., 2000). Mastery-
avoidance was a subsequently proposed fourth goal in which the purpose is to avoid
losing knowledge or skills that had been previously acquired; however, the meaning
and measurement of this goal is debated (e.g., Baranik et al., 2010a, 2010b; Madjar
etal., 2011).

Scholars have studied achievement goals as antecedent to outcomes including
implicit theories of intelligence (Dweck, 1986), fear of failure (Elliot & Church,
1997), perfectionism (Madjar et al., 2015), personal epistemological beliefs
(Braten & Strgmsg, 2005; Buehl & Alexander, 2005), self-concept (Nicholls,
1984), self-regulated learning strategies (Pintrich, 2000; Zimmerman, 2008), help-
seeking (Karabenick, 2004), achievement (e.g., Wang & Holcombe, 2010), and
wellbeing and emotions (Kaplan & Maehr, 1999; Pekrun et al., 2009). Although
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performance-approach goals can produce positive effects, especially for achieve-
ment outcomes (see Harackiewicz et al., 2002a, 2002b; Luo et al., 2011), it has been
often suggested that a mastery goal orientation is generally more adaptive within
educational environments (Kaplan & Maehr, 2007).

Others have argued that the combination of different achievement goals is impor-
tant, referred to as the multiple-goals approach (Barron & Harackiewicz, 2001;
Harackiewicz et al., 2002a, 2002b; Pintrich, 2000). People may hold multiple goals
at the same time: a student can strive to improve skills and at the same time to out-
perform others; this combination of mastery and performance-approach goals has
been argued to be adaptive (Harackiewicz et al., 2002a, 2002b). Different measure-
ments and methods of analysis have yielded different goal profiles from study to
study and identified profiles which are most adaptive depending on the outcome
under investigation (e.g., Daniels et al., 2008; Levy-Tossman et al., 2007; Luo et al.,
2011; Pastor et al., 2007). A meta-analysis (Wormington & Linnenbrink-Garcia,
2017) established that types characterized by high mastery (“High Mastery”) or
high mastery together with high performance-approach (“High Approach”) were the
most common, and similarly adaptive across a range of motivational, achievement
and wellbeing outcomes. However, the High Mastery profile were more likely than
the High Approach to be significantly more positive than students from other less
adaptive profiles. Overall, the authors concluded that there was greater support for
the mastery goal perspective.

1.4.1 Intrinsic value

Intrinsic (or interest) value taps the emotional dimension of engagement according
to Fredricks and her colleagues’ framework (2004; see Watt et al., 2017a, 2017b).
Intrinsic value is informed by sense of competence; students who believe in their tal-
ent or ability to perform a task successfully are more likely to report interest in that
area (Meece et al., 1990). The expectancy-value model highlights other antecedents
including gender and perceptions of key socializers’ beliefs (Eccles & Wigfield,
2020). Intrinsic value is central to several motivation theories including expectancy-
value and self-determination, and studied by achievement goal researchers who
have linked personal mastery goals to subsequent intrinsic value or interest (e.g.,
Harackiewicz & Hulleman, 2010; Liem et al., 2008). Expectancy-value researchers
have established links to outcomes including achievement (Liem et al., 2008; Meece
et al., 1990), learning strategies and peer interactions (Liem et al., 2008), course
enrollments (Harackiewicz et al., 2002a, 2002b; Renninger & Hidi, 2011; Watt,
2005) and career aspirations (Watt et al., 2012, 2017a, 2017b).

1.4.2 Aspired and actual senior high enroliments

In Sydney, Australia, at the time data were collected, students selected which level of
mathematics to study for upper secondary school (grades 11 and 12) for the Higher
School Certificate (HSC), out of 5 mathematics and 4 English courses, ordered from
least to most advanced. English was compulsory, and, although mathematics was
not, almost all students undertook it. Students’ choices of mathematics and English
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course level thus constitute indicators of behavioral engagement in each domain. In
grades 9 and 10, students had not yet selected their upper secondary school courses,
and reported their aspired course enrollments; the eldest cohort (grade 11) reported
actual enrollments.

1.5 Hypotheses

Based on the preceding review we formulated four main hypotheses: two concerning
effects of student-perceived teacher beliefs and other classroom-related influences,
two concerning potential classroom domain and student demographic differences.
Perceived teacher’s beliefs would:
Hla associate with dimensions of students’ motivational outcomes even when
other key predictors were included in the models; and.
H1b interact with other classroom-related influences to buffer negative effects, and
be more salient in performance-oriented environments.
Classroom-related influences would:
H2a be more salient for girls (especially in mathematics) and younger students
(prior to the grade 11 transition); and.
H2b entail both domain-general and domain-specific effects, due to opposite gen-
der-typing and mathematics being a more structured and high-stakes domain.

2 Method
2.1 Participants

Participants were 1086 Australian secondary school students from the Study of
Transitions and Educations Pathways (STEPS; www.stepsstudy.org). In the present
study, participating student Ns =380, 369, 337 were in each of grades 9, 10, and 11
(44% female), within 60 mathematics and 61 English classes during the first term of
the 1998 school year (see Watt, 2004). Previous publications from STEPS utilized
longitudinal data and none analyzed students’ perceived classroom environments
or hierarchically nested them within their classes. This was the latest timepoint of
assessment, when measures of achievement goals were administered. Participants
were from 3 coeducational secondary schools in metropolitan Sydney, matched for
middle-class socioeconomic status. The sample was predominantly English-speak-
ing background (68-78% in each school; Asian backgrounds were the largest ethnic
subgroup at 15-21%). Missing data (less than 3%) were pairwise deleted during data
analysis.
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2.2 Procedure

Participants completed self-report surveys during class time, administered by
the first author and a trained assistant over two separated class periods, the first
for mathematics and the second for English. The study had formal university and
departmental ethical approval, consent from school principals, and informed student
and parent consent.

2.3 Measures
The full set of items used to assess latent constructs is included as an Appendix.
2.3.1 Achievement goal orientations and classroom goal structures

Items assessing individual achievement goal orientations and perceived classroom
goal structures were from the Patterns of Adaptive Learning Survey for each of
mathematics and English (PALS; Midgley et al., 1998), with minor modifications to
the Australian context (e.g., maths instead of math). Individual goals were assessed
using 5 items for mastery (sample item: “An important reason why I do my maths/
English work in school is because I want to get better at it”), 5 items for perfor-
mance-approach (sample item: “Doing better than other students in this class is
important to me”), and 6 items for performance-avoidance (sample item: “One of
my main goals is to avoid looking like I can’t do my maths/English work™). Class-
room mastery goal structure was assessed using the 5 items subscale (sample item:
“Our maths/English teacher really wants us to enjoy learning new things”), and 6
items for classroom performance goal structure (sample item: “Our maths/Eng-
lish teacher lets us know which students get the highest scores on tests”). All items
were rated from 1 =not at all true to S=very true (see Table 1 for all descriptive
statistics).

2.3.2 Intrinsic value

Items for intrinsic value were based on those by Eccles and colleagues (see Eccles
& Wigfield, 1995; Wigfield & Eccles, 2000), adapted to the Australian context (see
Watt, 2004) (3 items; sample item: “How enjoyable do you find maths/English,
compared with your other school subjects?”), rated from 1 =not at all to 7=very.
2.3.3 Perceived teacher beliefs

Student-perceived teacher beliefs about students’ abilities were assessed by ask-

ing, “How talented does your teacher think you are at maths/English?”, rated from
1 =not at all to 7T=very talented.
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2.3.4 Perceived talent

Perceived talent was assessed by participants’ ratings of how talented they thought
they were compared with: others of their same age and gender, same age and
opposite gender, class, grade, friends, family, as well as how much talent students
believed they had in general, for each of mathematics and English (Watt, 2004; sam-
ple item: “Compared with other students in your class, how talented do you consider
yourself to be at maths/English?”), rated from 1 =not at all to 7=very.

2.3.5 Prior achievement

Performance in mathematics had been assessed in the preceding year, using age-
appropriate standardized Progressive Achievement Tests (PAT) developed by the
Australian Council for Educational Research (ACER, 1984). English comprehension
was also assessed in the preceding year, using the Tests of Reading Comprehension
(TORCH) developed by the ACER (see Mossenson et al., 1987).

2.4 Analytic strategy

As the sample consisted of students nested within each of 60 mathematics and 61
English classes, with one teacher for each class, hierarchical linear modeling (HLM;
Raudenbush & Bryk, 2002) enabled differentiation of the variance explained at the
individual student-level from that at the classroom-level, and identification of pre-
dictive factors at each level. Contextual factors refer to aggregate classroom-level
variables (level-2) above the effect of the measured individual student-level (level-1;
Marsh et al., 2012). In this study, aggregated classroom mastery and performance
and perceived teacher beliefs were contextual factors, measured at the student-level
and aggregated to formulate classroom-level variables. Teacher gender was a cli-
mate construct, measured directly at the classroom-level.

For each outcome in mathematics and English (i.e., students’ achievement goals,
intrinsic value and HSC enrollment choice), level-1 group-centered predictor vari-
ables (except for dummy variables) were entered in the following order: perceived
mastery classroom goal structure (MGS), performance goal structure (PGS), student
gender (S-gender; coded O=boys, 1=girls), perceived talent (Talent), perceived
teacher beliefs (Tpertal), and standardized previous achievement in mathematics/
English (PreAch). The same equations were used for each of mathematics and Eng-
lish (see Eq. 1).

Level 1 : [outcome)y; = By + By [MGS] + By [PGS] + s;[S — gender]|

+ ﬂ4j[Talent] + ﬂsj [Tpertal] + ﬁéj[PreAch] +r @

Predictor variables of the intercept (f,) for outcome variables were: perceived
classroom mastery structure (MGS), classroom performance structure (PGS), class-
aggregated perceived teacher beliefs (Tpertal), teacher gender (T-gender; coded
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O=male, 1 =female), and two dummy variables for each of grades 9 and 10 (using
grade 11 as the reference group). Level-2 predictors were calculated as aggregates
of student responses within each classroom, for each of mathematics and English
(Eq. 2). Reliabilities of each variable at level-2 are indicated by the ICC(2); values
were 79.9% for mathematics and 61.3% for English MGS, 66.7% for mathematics
and 60.6% for English PGS, and 52.8% for mathematics and 55.7% for English per-
ceived teacher beliefs.

Level2 : [B] = 7oy + ¥01[MGS] + yp,[PGS] + yy3 | Tpertal]

+ Y04 [T - gender] + Y05 [9 grade] + Yo6 [10 gmde] + 1 @

In order to test cross-level interactions, the following variables were additionally
entered as predictors for each slope for each outcome variable at level-1 (By): per-
ceived classroom mastery goal structure (MGS), performance goal structure (PGS),
class-aggregated perceived teacher beliefs (Tpertal), teacher gender (T-gender), and
dummy variables for grades 9 and 10 (Eq. 3).

Level 2 : [By;] = vy + 7x1 [MGS] + yx,[PGS] + yx3 | Tpertal]

+ Vx4 [T - gender] + ¥xs [9 grade] + ¥x6 [10 gmde] +uy S

The unconditional model with no predictor variables was used to first calculate
the proportion of within- and between-class variances for the motivation factors.
The intraclass correlation coefficient ICC(1) estimates the proportion of the variance
in an outcome variable explained by level-2 differences, by calculating the ratio of
variance explained at level-1 (individual ratings) to the total variance (individual and
class levels 1 and 2; Raudenbush & Bryk, 2002). For student mastery goals 8.5%
of the total variance in mathematics (X2 (59, N=1086)=156.4, p<.001) and 5.4%
of the total variance in English (X2 (60, N=1054)=115.9, p<.001) was explained
by between-classroom differences. For performance-approach goals ICC(1) was
3.7% in mathematics (X2 (59, N=1086)=99.72, p<.001) and 1.2% in English (X2
(60, N=1054)=42.19, p=ns); for performance-avoidance goals it was 2.6% (X2
(59, N=1086)=87.15, p<.001) and 5.4% (X2 (60, N=1054)=116.23, p<.001);
for intrinsic value 19.0% (X2 (59, N=1086)=290.70, p<.001) and 10.7% (X2 (60,
N=1054)=184.90, p <.001).

For senior high enrollment choices, the ICC(1) was 49.9% in mathematics (Xz
(59, N=1086)=982.00, p <.001) and 39.3% in English (X2 (60, N=1054)=682.90,
p<.001). Because students were actually enrolled in their chosen mathematics
level at grade 11, the ICC(1) was recalculated excluding the grade 11 students,
still revealing high values (41.5% in mathematics; 20.3% in English) presumably
due to ability-tracked classes in grades 9 and 10. The quantity of variance explained
at level-2 in the outcome variables supported the need to conduct HLM analyses;
ICC(1) values approximately 5% and above are considered to provide evidence of
a group effect (LeBreton & Senter, 2008). ICC(1) values for context variables at
level-2 were 17.9% for mathematics and 8.4% for English MGS, 10.0% for math-
ematics and 8.2% for English PGS, and 5.8% for mathematics and 6.8% for English
student-perceived teacher beliefs.
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Table2 Latent correlations for mathematics and English

MAS P-AP P-AV Intrinsic HSC MGS PGS Tpertal  Talent

MAS 1.00

P-AP  50°.52° 1.00

P-AV 166100 .44%.47° 1.00

Intrinsic .77¢/.75¢ .31°/.30° .08%-.06 1.00

HSC 36629 26%.12° .00/-.08 .41°.32° 1.00

MGS  45°.61° .29935° .01/-05 .42.47° .14%.14° 1.00

PGS A59.11% 27938 25°.34°  05/-05 .07/-05 .12%.07 1.00

Tpertal — .31°.46° .259.29° -08%-.03 .34%.50° .229.24° .38%.39° .04/.02 1.00

Talent  .50°/.51° 44%.32° 06/-05 .46%.63° .35%.32° 30%30° .11%.05 .47°.55° 1.00
PreAch .16°.03 .08%.07 -.08%-03 .16%-02 .50%.15° .05/.10° .11°%.03 .13.02 .27°.02

Correlations are for mathematics/English

MAS—Mastery goal; P-AP—performance-approach goal; P-AV—performance-avoidance goal; Intrin-
sic—intrinsic value; HSC—Higher School Certificate enrollment choices; MGS—mastery goal struc-
ture; PGS—performance goals structure; Tpertal—student-perceived teacher beliefs; Talent—perceived
talent; PreAch.—Student prior achievement on standardized tests

p<.05
bp<.01
°p <.001; two-tailed

3 Results
3.1 Preliminary analysis

Confirmatory factor analyses supported the 7 latent factors of student-reported
classroom mastery goal structure, performance goal structure, perceived tal-
ent, intrinsic value, and personal mastery, performance-approach, and perfor-
mance-avoidance goals, in each of mathematics (X2 (535, N=1086)=1971.63,
CFI=0.91, TLI=0.89, RMSEA=0.05, SRMR=0.06) and English (x*> (535,
N=1054)=1583.54, TLI=0.93, NFI=0.92, RMSEA =0.04, SRMR =0.05). Sub-
stantive variables were calculated as the mean of participants’ responses which
were normally distributed, and internal reliability was satisfactory (Cronbach’s
a ranged from .79 to .91), except for classroom performance goal structure which
showed marginal reliability in mathematics (x=.59), with more acceptable reli-
ability in English («=.69). Corresponding with findings from previous studies, stu-
dents’ reports of mastery and performance-approach goals were significantly higher
than their performance-avoidance goals in mathematics (#(1059)=23.38, p<.001;
#(1058)=39.01, p <.001; respectively for mastery and performance-approach), and
English (#(1047)=26.14, p<.001; #(1047)=33.43, p<.001). Mastery classroom
goal structure was significantly higher than performance classroom goal structure
in mathematics (#(1049) =20.65, p <.001) and English (#(1040)=21.50, p <.001).
Latent correlations from the confirmatory factor analysis (Table 2) provide fur-
ther support for construct validity of the measurements, and for the basic hypotheses.
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In each of mathematics and English, students’ mastery goals were positively mod-
erately associated with their perceived mastery classroom goal structure, whereas
only weakly with performance classroom goal structure. Students’ performance-
approach goals positively associated with both perceived performance and mastery
classroom ; performance-avoidance goals positively associated with perceived per-
formance classroom goal structure, and were unassociated with mastery structure.
Performance-avoidance goals were negatively, although weakly associated with
perceived teacher beliefs only in mathematics; but unassociated with own perceived
talent. Students’ senior high enrollment choices positively associated with mastery
goals, more weakly with performance-approach goals, but were negatively (English)
or unassociated (mathematics) with performance-avoidance goals. We speculate
that the low correlations between perceived talent and prior achievement may be
explained by the use of standardized tests rather than school assessment results that
would have greater meaning for students.

3.2 Primary analysis: hierarchical linear modeling
3.2.1 Main effects

The results showed a clear pattern for the main effects, reported in Tables 3 and
4, respectively for mathematics and English. In the text, we report unstandardized
coefficients for significant effects (2-tailed p <.05), and note effects that approached
significance in either mathematics or English (2-tailed p <.10) which were statisti-
cally significant in the corresponding domain. All coefficients, standard errors and
exact p-values are reported in Tables 3 and 4; standardized coefficients are addition-
ally presented for statistically significant effects.

3.2.1.1 Perceived teacher beliefs Controlling for prior performances, aggregated
perceived teacher beliefs at level-2 were a significant and strong positive predictor of
students’ intrinsic value (Yphematics = 0-09: YEngiish =0-30) and senior high enrollment
choices (Ypamematics = 1-005 Ygngiish =0.85) in both domains. As well, positively per-
ceived teacher beliefs at level-2 associated with students’ lower performance-avoid-
ance goals in mathematics (y= —0.37; y=—0.15 p=.06 in English), and higher
performance-approach goals in mathematics (y=0.21). Student-perceived teacher
beliefs at level-1 also associated with higher intrinsic value in English (y=0.24).
Perceived teacher beliefs was the most consistent significant predictor across out-
comes, even including classroom mastery and performance , gender, grade level, own
perceived talent and prior achievement in the models.

3.2.1.2 Achievement goal orientations and classroom Classroom aggregated mas-
tery goal structure at level-2 was highly associated with intrinsic value in both
domains (Ypamematics = 0-81; YEnglish =0.67) and with individual mastery goals in Eng-
lish (y=0.42). Student-perceived classroom mastery goal structure at level-1 associ-
ated with individual mastery goals in both domains (Y pmemaics = 028, Yengiisn =0-30),
intrinsic value in mathematics (y=0.39; y=0.16 p=.09 in English) and individual
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performance-approach goals in English (y=0.26). Only in English, classroom aggre-
gated performance goal structure was significantly associated with higher individual
performance-avoidance goals (y=0.30;y=0.25 p =.089 in mathematics). Level-1 stu-
dent-perceived classroom performance goal structure associated with higher individ-
ual performance-avoidance goals in both domains (Y amematics = 0-175 Yengiisn =0-18),
and higher individual performance-approach goals in English (y=0.31).

3.2.1.3 Covariates Although boys reported higher scores on all examined out-
comes in mathematics,' those differences became not significant when controlling
for students’ own perceived talent (for performance-approach goals, intrinsic value,
and course enrollment choices), and perceived teacher beliefs (for mastery goals).
Interestingly, boys in more performance-oriented classrooms reported higher perfor-
mance-avoidance goals in mathematics (y = —0.56). In English, girls reported higher
personal mastery goals (y=0.20), and girls in more mastery-oriented classrooms
chose more advanced enrollments (y=0.26).

A clear finding was the importance of students’ own perceived talent, which
positively associated with intrinsic value (Ypamematics =0-35, VEnglish=0.56) and
performance-approach goals in both domains (Ypamematics=0-30, YEngiisn=0-19),
and mastery goals in English (y=0.24; y=0.22 p=.09 in mathematics). Grade 9
students had higher mathematics performance-avoidance goals than grade 11 stu-
dents (y=0.27) and lower intrinsic value (y= —0.63); grade 11 students had higher
performance-approach goals than grade 10 students (y= —0.25). Grades 9 and 10
students had higher English performance-avoidance goals than grade 11 students
(y=0.34, 0.23), and higher enrollment choices compared with actual chosen enroll-
ments by grade 11 (y=0.50, 0.44).

The interaction between gender and grade was significant for individual perfor-
mance-avoidance goals in both domains (Y p,umematics = — 0-30, Yengiisn = — 0.24); girls
had lower performance-avoidance goals than boys in grade 10, but not grade 11
after they had self-selected into their chosen courses (lower for girls than boys in
mathematics?).

! Boys reported higher mastery goals in mathematics (F(1, 1059) 5.74, p=.017, '71' .007) as well
as performance-approach goals (F(1,1058)=7.60, p=.006, 11p =.009), performance- av01dance goals
(F(1,1059)=14.68, p<.001, 17 =.026), intrinsic value (F(1,1074)=12.79, p<.001, 17p .052) and
course enrollment choices (F(1, 1036) 9.78, p=.002, n =.017).

2 There were gender differences between girls’ and boys’ actual mathematics enrollments at grade 11
(X2(4)=10.43, p<.05): 10.9% of boys chose the highest (4-unit) mathematics course versus 5.4% of
girls; for the second-lowest (mathematics in society [MIS]) the pattern was reversed (23.5% of boys ver-
sus 36.2% of girls). The lowest level (mathematics in practice [MIP]) had less than 1% of the sample, all
boys, and the middle levels had similar proportions of boys/girls (43.2%/39.6% for 2-unit; 20.8%/18.8%
for 3-unit).
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Fig. 2 Interaction between aggregate student-perceived teacher beliefs and individual classroom perfor-
mance goal structure for students’ performance-avoidance goals in mathematics. Note. Tpertal—student-
perceived teacher beliefs

3.2.2 Cross-level interactions

3.2.2.1 Perceived teacher beliefs Aggregated perceived teacher beliefs at level-2
moderated the effects of classroom performance goal structure, gender and perceived
talent on outcomes at level-1. In mathematics, high aggregated perceived teacher
beliefs weakened the positive association between students’ individually perceived
classroom performance goal structure and performance-avoidance goals (y=—0.27;
see Fig. 2). We utilized simple slopes analysis to test whether each slope for high and
low perceived teacher beliefs was significant (Bauer & Curran, 2005). When per-
ceived teacher beliefs were low, the slope was positive and significant (#(53)=2.84,
p=.006); whereas the slope was not significant when perceived teacher beliefs were
high. Thus, students in mathematics classrooms characterized by performance , who
perceived their teachers as holding lower beliefs regarding their talent, were more
likely to adopt performance-avoidance goals.

The interaction between aggregated perceived teacher beliefs and student-per-
ceived classroom performance goal structure was also significant for the outcomes
of student performance-approach goals in English (y= —0.18) and intrinsic value
in mathematics (y= —0.28). Simple slopes analyses revealed that slopes for high
and low perceived teacher beliefs were both positive and significant in English
(t(54)=5.74, p<.001), although not significant in mathematics. Thus, in English,
positive perceived teacher beliefs buffered the impact of classroom performance
goal structure on students’ performance-approach goals. In English, perceived
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Fig.3 Interaction between aggregated student-perceived teacher beliefs and student gender for students’
intrinsic value in English. Note. Student gender coded 0=boys, 1=girls; Tpertal—student-perceived
teacher beliefs

teacher beliefs also moderated the effect of student gender on personal mastery
goals (y=0.35) and intrinsic value (y=0.58). Girls were more affected by perceived
teacher beliefs than boys (Fig. 3 illustrates the interaction for intrinsic value, similar
for mastery goals).

Perceived teacher beliefs moderated the effect of students’ own perceptions
of talent, differently across the two domains. In mathematics higher perceived
teacher beliefs significantly weakened the association between students’ per-
ceived talent and each of their enrollment choices (y= —0.23), and performance-
approach goals (y= —0.20). Both high and low perceived teacher beliefs had sig-
nificant positive slopes with students’ performance-approach goals (#(53)=2.27,
p=.027; 1(53)=3.16, p=.003; respectively), whereas none of the simple slopes
was significant for enrollment choices. There was an effect of aggregated student-
perceived teacher beliefs by prior achievement on performance-avoidance goals
in mathematics (y = —0.04) indicating that higher achievers in classrooms where
students perceived teacher beliefs more positively, had reduced performance-
avoidance goals. In English, the interaction between perceived teacher beliefs and
students’ own perceived talent was significant for student performance-avoidance
goals (y=—0.16, y=—-0.13 p=.089 in mathematics); although, simple slope
analysis showed neither slope for high or low perceived teacher beliefs was sig-
nificant, meaning that relationships between students’ perceived talent and per-
formance-avoidance goals did not change according to different levels of aggre-
gated perceived teacher beliefs. Individually perceived teacher beliefs moderated
the effects of English classroom performance goal structure on intrinsic value
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(y=0.36), such that students in performance-oriented classrooms were more
interested in English when they perceived their teacher to hold more positive
beliefs.

3.2.2.2 Classroom goal structures In mathematics, the interaction between aggre-
gated classroom mastery goal structure and individual perceptions of classroom
performance goal structure at level-1 promoted higher performance-avoidance
goals (y=0.31), as did the interaction between aggregated classroom performance
goal structure and individual perceptions of classroom mastery goal structure
(y=0.43). As well, the interaction between aggregated and individually perceived
classroom performance predicted lower performance-approach goals (y= —0.34).

In English, there were three significant interaction effects. Aggregated level-2
classroom performance goal structure together with individually perceived level-1
classroom mastery goals, related to students’ lower intrinsic value (y= —0.42).
The other interactions were between aggregated classroom mastery goal structure
and individual student perceptions of classroom performance goal structure, on
each of students’ mastery (y= —0.29) and performance approach goal orienta-
tions (y=0.27). In English classrooms which had low levels of aggregated mas-
tery goal structure, there was a positive association between classroom perfor-
mance goal structure at level-1 and student mastery goals (#(53)=2.18, p=.034);
whereas in classrooms with high levels of aggregated mastery goal structure, the
simple slope was not significant (Fig. 5). Low levels of classroom mastery goal
structure strengthened the association between classroom performance goal struc-
ture and student performance-approach goals. Slopes for both high and low lev-
els of classroom mastery goal structure were significant (#(53)=5.70, p <.001;
1(53)=4.37, p<.001; respectively), and at the low level the slope was steeper.

This means that, given a low classroom mastery goal structure at level-2,
the classroom performance goal structure elicited more mastery and less per-
formance-approach goals. Considering the main effect of classroom mastery
goal structure this would be most beneficial for student engagement. But, in the
absence of a mastery structure, students may benefit from a classroom perfor-
mance goal structure, rather than classrooms with an absence of either goal.
Higher achievers in mastery-oriented English classrooms reported higher intrin-
sic value (y=0.22), whereas those in performance-oriented classrooms chose
higher English enrollments (y=0.13).

3.2.2.3 Teachergender In English, women teachers promoted higher student mas-
tery goals (y=0.14). In mathematics, there was a significant interaction between
teacher gender and student-perceived teacher beliefs on mastery goals (y=0.11),
such that women were more likely to promote students’ mastery goals when stu-
dents perceived their teachers to hold more positive beliefs. Teacher gender mod-
erated the effects of students’ gender, perceived talent and prior achievement on
individual performance-avoidance goals only in English. Simple slope analyses
revealed that although the interactions between teacher gender and each of student
gender (y= —0.22) and perceived talent (y= —0.14) on performance avoidance
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Fig. 4 Interaction between grade level and individual classroom performance goal structure for students’
performance-avoidance goals in mathematics

goals was significant, none of the simple slopes was significant. Within the inter-
action between teacher gender and student achievement on performance-avoid-
ance goals the simple slope was positive and significant only for male teachers
(#(53)=2.89, p=.003), who elicited performance-avoidance goals among higher
achieving boys in English. In other words, when learning English with a male
teacher, high achieving boys suffered greater performance-avoidance. Despite sig-
nificant interactions between teacher gender and student achievement when pre-
dicting mathematics intrinsic value (y =0.05) and English performance-avoidance
goals (y = —0.13), the slopes for male and female teachers were not significant.

3.2.2.4 Covariates Student grade level moderated the effects of classroom aggre-
gated performance and mastery on students’ perceived talent, showing that younger
students were more susceptible to contextual factors—negatively for performance
and positively for mastery classroom . In mathematics, simple slopes were significant
between individually perceived classroom performance goal structure at level-1 and
student performance-approach (y=0.24; #(53)=4.90, p<.001) and performance-
avoidance goals (y=0.28; #(53)=6.14, p<.001) in grade 10; however, these slopes
were not significant at grade 11 (Fig. 4 illustrates the interaction for performance-
avoidance goals, similar for performance-approach goals). Similar findings occurred
in English, when students’ performance-avoidance goals were predicted by level-1
student-perceived classroom performance goal structure, with significant simple
slope at grade 9 (#(54)=3.62, p<.001) but not grade 11. Although the interaction
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Fig.5 Interaction between aggregated classroom mastery goal structure and individual classroom perfor-
mance goal structure for students’ mastery goals in English. Note. MGS—mastery goal structure

between classroom mastery goal structure and grade 9 was significant for students’
performance-avoidance goals (y=0.24) and intrinsic value (y=0.20) in English, the
simple slopes were not significant, meaning that the relationships of mastery goal
structure with students’ performance-avoidance goals did not depend on grade level.
Younger students who had higher prior achievement scores in English, held lower per-
formance-avoidance goals than grade 11 students (Ygruge-0= — 022, Ygpage-10= — 0.16)
(Fig. 4).

Perceived talent was associated with higher English enrollment choices more for
younger than grade 11 students (V0.9 =0.36, Ygrage-10="0.30). Conversely, individ-
ually perceived classroom performance goal structure reduced English enrollment
choices for younger students (Ygpyge.0= —0.19), and promoted performance-avoid-
ance goals (Ygpage-10=0.-20). Student-perceived teacher beliefs were less associated
with English intrinsic value for younger than grade 11 students (Yg,g..9= —0.14)
(Fig. 5).

4 Discussion
Our study examined how perceived teacher beliefs considered at individual and
classroom levels can explain multiple dimensions of student motivation in mathe-

matics and English during upper secondary school, taking into account key class-
room and individual factors from achievement-goal and expectancy-value theories

@ Springer



H. M. G. Watt et al.

developed to explain motivational outcomes. Important covariates were controlled
in this endeavor: student gender, own perceived talent, prior achievement and grade
level. As hypothesized, perceived teacher beliefs uniquely shaped students’ motiva-
tions within both domains (H1a) and moderated other classroom effects (H1b). The
strongest standardized effects (>0.3) across both examined domains were evidenced
by students’ perceived teacher beliefs, as well as the covariates of perceived talent
and prior achievement. Gender (H2a) and domain similarities and differences were
evident (H2b) although, given our exploratory approach, only the stronger effect
sizes should be interpreted until further replication studies occur.

4.1 Perceived teacher beliefs

The most consistent contextual predictor of students’ motivations across mathemat-
ics and English domains was student-perceived teacher beliefs of students’ own tal-
ent, both as a main effect at the classroom level (H1a), and in moderating the effects
of other contextual factors (HIb). At the classroom level, aggregated perceived
teacher beliefs had effects beyond those accounted for at the individual level. These
teachers’ classes reported higher intrinsic value and more advanced high-school
course enrollment choices in each of mathematics and English, as well as lower
performance-avoidance goals in mathematics (approaching significance in English).
Findings support studies of the unique effects of perceived teacher beliefs (cf. McK-
own & Weinstein, 2008; Rubie-Davies et al., 2006), including multiple dimensions
of motivational outcomes (Bergold & Steinmayr, 2023).

Multiple contextual factors affect student motivations, which can function differ-
ently across domains (Urdan, 2010). In mathematics, positively perceived teacher
beliefs buffered the detrimental effect of classroom performance goal structure on
performance-avoidance goals; when students perceived their teachers to hold posi-
tive beliefs, the association between classroom performance goal structure and indi-
vidual performance-avoidance goals became non-significant. This was also the case
in English when the outcome was individual performance-approach goals, indicat-
ing a compensating mechanism of perceived teacher beliefs in less positive class-
room environments.

Previous studies highlighted the domain specificity of students’ motivation,
with mastery goals more sensitive to domain-specific characteristics, but perfor-
mance goals more dependent upon personal dispositions (Baranik et al., 2010a,
2010b; Bong, 2001). Our study showed that perceived teacher beliefs moderated
the negative effects of performance structure differently across domains. Whereas
in mathematics, more positively student-perceived teacher beliefs buffered the
detrimental effects of classroom performance goal structure on students’ perfor-
mance-avoidance goals and intrinsic value, in English, there was a small effect
only on students’ performance-approach goals. We speculate that students are
more sensitive to teachers’ beliefs about their abilities in a well-structured domain
such as mathematics, which may be less prominent in less structured domains
such as English. The higher stakes attached to mathematics achievements may
also make students more prone to doubts and performance-avoidance goals.
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Also, as we had anticipated, the effect of perceived teacher beliefs was more pro-
nounced in performance-oriented classroom environments in mathematics, where
students were more likely to adopt performance-avoidance goals if they perceived
low teacher beliefs.

4.2 Classroom goal structures

Classroom goal structure effects (Kaplan & Middleton, 2002) were pronounced
at the individual rather than classroom level, emphasizing the diverse perceptions
of students within same classes (see Spearman & Watt, 2013; Wolters, 2004).
Consistent with previous studies suggesting individual goals are shaped by class-
room goal structures (see the meta-analysis of Bardach et al., 2020), performance
classroom goal structure associated with students’ performance-avoidance goals
in both domains (and performance-approach in English); mastery classroom goal
structure associated with students’ mastery goals in mathematics (and approached
significance in English). Studies using HLM analysis commonly found small
between-classroom variations in classroom goal structure (e.g., Karabenick,
2004), which aligns with our findings and indicates that differences between stu-
dents are due to other characteristics (see Urdan, 2010 for a review).

Aggregated classroom mastery goal structure moderated the relationships
between individually perceived classroom performance goal structure and indi-
vidual performance-approach goals in both domains, also individual mastery
goals in English. The association between level-1 classroom performance goal
structure and individual mastery goals was strengthened by level-2 classroom
mastery structure, while weakening the association between level-1 perceived
classroom performance goal structure and individual performance-approach
goals. This means that within classrooms which have a low mastery context,
perceived classroom performance goal structure seemed more beneficial than an
absence of either type of goal structure. This interesting finding appears to show
that performance goal-oriented classrooms are better than “no-goal” classrooms
for students’ own achievement goals.

4.3 Teacher gender

Teacher gender was not a prominent consistent predictor of student motivations, but
favored women teachers when they occurred. There was no support for a “gender-
match hypothesis” promulgated by calls from the popular media to recruit more
male teachers as role models for boys. Women teachers promoted higher mastery
goals in English; moderation effects of teacher gender supported by significant
simple slopes were also found for individual performance-avoidance goals in Eng-
lish. The significant effects revealed that women teachers can buffer some negative
effects for lower achievers.
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4.4 Grade and gender covariates

Consistent with prior research documenting declining motivations in mathematics
and English through adolescence, senior high course enrollments were significantly
lower among grade 11 than younger students. Interestingly, grade 11 students were
also lower on performance-avoidance goals than younger students in both domains,
and higher on mathematics performance-approach goals. It seems that once students
select their senior high school course levels that they may be less stressed about fail-
ing and showing poor performance as they tended to select lower levels than aspired,
while feeling the need to demonstrate their relative competence in their chosen level
as they are about to graduate from secondary school. Motivational changes at grade
11, following important curricular changes when students elect their final subjects
and difficulty levels for senior high matriculation, resonate with previous findings
(Watt, 2004).

Main effects of student gender were found in English in which girls had higher
mastery goals, even when controlling for prior performance and perceived class-
room goal climate (see also Meece et al., 2009). Girls were more susceptible to con-
textual factors (H2a): their mastery goals and intrinsic value in English, and senior
high course enrollment in mathematics, were more associated with their perceived
teacher beliefs. This is consistent with previous findings that girls are more sensitive
to social cues (Eisenberg & Lennon, 1983; Hoffman, 1977). The moderating effects
of perceived teacher beliefs may help explain boys’ overrepresentation in particular
STEM fields (e.g., Corbett et al., 2008; Fisher et al., 2020; Hinnant et al., 2009;
Ivie & Ray, 2005; Kirkham & Chapman, 2022; Natural Sciences & Engineering
Research Council of Canada, 2010); teachers should take all the more care to pro-
vide supportive environments to girls in mathematics.

More gender differences were evident within mathematics favoring boys con-
sistent with gender stereotypes, except the intriguing finding that boys experienced
more maladaptive performance-avoidance goals in mathematics than girls in perfor-
mance-oriented classrooms. This resonates with recent research demonstrating boys
were overrepresented among a latent type of “struggling ambitious” students, who
scored high on both positive and negative motivation dimensions in mathematics
and science (Watt et al., 2019).

4.5 Study limitations

Four main limitations should be discussed in regard to the current study, concern-
ing self-report assessments, some problematic construct reliabilities, the exploratory
approach and use of cross-sectional data. First, all measurements were based on stu-
dent self-report. These are constrained to measure only conscious perceptions, are
prone to social desirability, and may not represent reality (Fulmer & Frijters, 2009).
In this case we cannot be certain about the teachers’ actual beliefs (in this study
measured by a single item) or observable practices in class, only their students’
subjective interpretations, which, however, should be important in influencing their
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motivational outcomes. Future studies could fruitfully combine multiple methods
to assess classroom goal structure such as teacher reports (Wolters et al., 2010), or
direct observations (Spearman & Watt, 2013). Aligning with previous findings (e.g.,
Martin & Marsh, 2005) most of the variance for motivational constructs occurred
at the student level (ranging from 81.0 to 98.8%; compared with 1.2-19.0% at the
classroom level), emphasizing the importance of interventions focused on individual
student perceptions. Second, the measurement properties for classroom performance
goal structures were marginal (s =.59 in mathematics, .69 in English) which could
produce a downward bias in identifying their effects.

Third, our exploratory approach including ten different predicting variables and their
interactions on five different outcomes, poses the risk for Type 1 error. Unstandardized
and standardized effects were reported for all statistically significant effects, and our con-
clusions and recommendations focus only on those which are strongest. It would be of
benefit if further studies could test whether these and the other potentially meaningful
effects can be replicated in future samples and settings. Finally, because this is a cross-
sectional study, conclusions are limited with regard to developmental effects or recipro-
cal effects over time, which would need to be addressed by future research incorporat-
ing multiple assessments in a longitudinal design. Our correlational findings showed that
the ways in which students perceived their teachers’ beliefs together with classroom goal
structures, explained a considerable portion of students’ motivational outcomes in the two
core subjects of mathematics and English.

4.6 Conclusions and recommendations

Perceived teacher beliefs proved to be a substantial and prominent predictor of several
motivational dimensions in mathematics and English, emphasized in the dominant
achievement-goal and expectancy-value theories. This held true even including class-
room mastery and performance goal structures as competing predictors, and controlling
for covariates among which students’ perceived talent and prior achievement were most
important. Perceived teacher beliefs also moderated the effects of classroom goal struc-
tures; the most substantial effect was for girls in English, whose intrinsic value and mas-
tery goals were more positively affected than boys’, by their perceived teacher beliefs. The
examined outcomes extend our understanding of factors beyond achievement which can
be affected (called for by Bergold & Steinmayr, 2023) as well as how perceived teacher
beliefs can be implicated in other influential classroom processes.

The motivational outcomes which were most strongly predicted by perceived
teacher beliefs in both domains were intrinsic (interest) value, and senior high school
enrollment choices. Domain differences imply the need for further comparative
designs to compare what may be particular to certain fields of study and why. Yet
our findings clearly demonstrate the need for educators to promote positive beliefs
in their students’ talent potentials. This should be implemented with caution and
serious consideration. Teachers and educators should refrain from sending the mes-
sage that talent is a fixed trait which may debilitate students’ motivation (Dweck,
2006), in contrast to mathematics teaching which transfuses growth mindset ideas to
enhance students’ engagement and learning (Boaler et al., 2021).
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