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Abstract
The purpose of this study is to examine whether teacher enthusiasm and classroom management
self-efficacy are related to classroom mastery orientation and student motivation. We used data
from 803 students in grades 9 and 10 (53.3% girls) and their mathematics teachers (N = 41;
58.5% men). Student-perceived teacher enthusiasm was related to classroom mastery orientation
as well as to intrinsic value and cost at the student level. Teacher-reported self-efficacy was
related to classroom mastery orientation at the classroom level. At both the individual and the

classroom level, classroom mastery orientation was related to attainment and utility value.

Keywords: teacher enthusiasm; teacher self-efficacy; mathematics classrooms; multilevel

analyses
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Teacher enthusiasm and self-efficacy, student-perceived mastery goal orientation, and student

motivation in mathematics classrooms
1. Introduction
Research has shown that teachers who are enthusiastic (Kunter, Frenzel, Nagy, Baumert, &

Pekrun, 2011; Patrick, Hisley, & Kempler, 2000) and who report high self-efficacy (Midgley,
Feldlaufer, & Eccles, 1989a) often have highly motivated students. However, little is known
about the underlying mechanisms through which teacher enthusiasm and self-efficacy relate to
student motivation. Given the consistent decline in adolescents’ motivation (Fredricks & Eccles,
2002; Watt, 2004), there is a need to examine how teachers who are enthusiastic and efficacious
successfully motivate their students. The purpose of this study was to examine whether teacher
enthusiasm and classroom management self-efficacy were related to their students’ motivation
through student-perceived mastery goal orientation in class. Teacher-reported enthusiasm
(Carmichael, Callingham, & Watt, 2017) and self-efficacy (Wolters & Daugherty, 2007) have
been shown to be positively related to mastery goal orientation in class. In line with achievement
goal theory (Ames, 1992; Meece, Anderman, & Anderman, 2006; Murayama & Elliot, 2009),
mastery-oriented classroom learning environments are expected to enhance the motivation of
students in class. Based on these theoretical and empirical assumptions, a multilevel analytic
approach was applied in this study to examine the interrelations between teacher-reported
enthusiasm and self-efficacy, student-perceived mastery goal orientation, and student motivation.
Thus, the relationship between mastery orientation and students’ motivation in terms of
individual and classroom climate effects was tested (Morin, Marsh, Nagengast, & Scalas, 2014).
The study focused on mathematics because motivation in this domain is a critical filter for career
choices (Ma & Johnson, 2008) and mathematics offers tools to analyze the economic, political,

and social inequalities in our society (Ball, Goffney, & Bass, 2005).
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1.1. Teacher enthusiasm, teacher classroom management self-efficacy, and mastery goal
orientation in class

The Eccles et al. (1983) expectancy-value theory indicates that the behaviors and beliefs of
socializers (for example, teachers and parents) influence the motivation of adolescents.
Socializers transmit their beliefs to adolescents through their support behaviors (Eccles, Wigfield,
& Schiefele, 1998). Socializers’ beliefs and support behaviors are assumed to shape the
adolescents’ perceptions of their socializers’ beliefs and behaviors, which in turn are related to
adolescents’ motivation (Eccles et al., 1998; Gniewosz & Noack, 2012). Studies have only rarely
tested these theoretical assumptions in the classroom context (Author, 2015; Schiefele &
Schaffner, 2015). This study therefore examined how teacher enthusiasm and teacher classroom
management self-efficacy were related to students’ perceptions of mathematics teachers’ mastery
orientation in class as well as to student motivation.

Teacher enthusiasm can be conceptualized as the enjoyment, excitement, and pleasure that
teachers experience during teaching. It has been differentiated into enthusiasm for teaching and
enthusiasm for the subject matter taught (Kunter et al., 2011; Kunter et al., 2013; Kunter et al.,
2008). Teachers who are enthusiastic about their subjects and about teaching provide more
support to their students, which in turn has a positive effect on their students’ motivation (Kunter
et al., 2013). Specifically, teachers who are enthusiastic in class may enhance their students’
motivation by providing mastery-oriented activities. Mastery goal orientation in class is defined
as a focus on students’ learning and understanding (Ames, 1992; Meece et al., 2006) and
enhances students’ motivation (Meece et al., 2006). According to these assumptions, research has
shown that mathematics teacher enthusiasm is related to students’ perceptions of classroom
mastery goal orientation (Carmichael et al., 2017). Studies that focused on teacher interest also

showed that teachers who are interested in their subjects and in teaching enhanced students’
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interest through the provision of mastery goal orientation in class (Schiefele, 2017; Schiefele &
Schaffner, 2015). Teacher interest and teacher enthusiasm are theoretically overlapping
constructs as enthusiasm corresponds to the feeling-related component of interest (Schiefele,
Streblow, & Retelsdorf, 2013). Taken together, teachers’ enthusiasm is positively related to
mastery orientation in class and this relationship partially explains the process through which
teacher enthusiasm relates to student motivation.

Teacher self-efficacy refers to teachers’ own judgments of their ability to bring about the
desired outcomes of student engagement and learning, even among students who may be difficult
or unmotivated (Tschannen-Moran & Woolfolk Hoy, 2001; Woolfolk Hoy & Spero, 2005).
Teacher self-efficacy is positively related to student motivation (Midgley, Feldlaufer, & Eccles,
1989b). In our study, we refer to the theoretical concept of teacher self-efficacy that Tschannen-
Moran and Woolfolk Hoy (2001) developed. The authors define three related aspects of teachers’
senses of self-efficacy: self-efficacy for instruction, self-efficacy for classroom management, and
self-efficacy for engagement. In this study, we focus on teacher classroom management self-
efficacy because research has shown the importance of this facet of teacher self-efficacy for
successful teaching (Dicke et al., 2014; Emmer & Hickman, 1991; Wolters & Daugherty, 2007).
Teacher classroom management self-efficacy is the teacher’s judgment of his or her own ability
to successfully perform classroom management tasks (Pfitzner-Eden, Thiel, & Horsley, 2015).
Studies have shown positive relationships between teachers’ classroom management self-efficacy
and classroom mastery goal orientation (Wolters & Daugherty, 2007), classroom management
(Dicke et al., 2014), and positive strategies in class (i.e., increasing desirable student behavior;
Emmer & Hickman, 1991). Teachers who feel able to successfully perform classroom
management tasks also focus on their students’ gaining knowledge and mastery in class (Wolters

& Daugherty, 2007). Mastery-oriented learning environments in turn enhance students’
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motivation (Meece et al., 2006). Thus, mastery orientation in class may partially explain the
process through which teacher classroom management self-efficacy is related to student
motivation.

1.2. Mastery goal orientation in class and student motivation

Achievement goal theorists have emphasized that classroom mastery goal structure (that is,
the focus on students’ learning and understanding in class) is substantially related to students’
adaptive academic development (Ames, 1992; Meece et al., 2006; Murayama & Elliot, 2009).
Various studies have shown the positive effects of students’ perceptions of classroom mastery
goal structure on students’ competence beliefs (Wolters, 2004), positive affect (Kaplan &
Midgley, 1999; Roeser, Midgley, & Urdan, 1996), interest (Schiefele & Schaffner, 2015; Urdan,
2004), and mathematics task value (Author, 2015).

Eccles (2005) suggests that learning environments that enhance students’ experiences of
mastery learning might be theoretically related to students’ subjective task value. Subjective task
value is conceptualized as an individual’s belief about the quality of a task and is differentiated
into four components (Eccles, 2005): intrinsic value refers to an individual’s expected enjoyment
when engaging with the task, utility value refers to the individual’s perception of the usefulness
of the task for long-term goals, attainment value is defined as the individual’s perceived personal
importance, and cost is defined as the expected perceived negative consequences of engaging in a
task.

According to Eccles (2005), students may perceive higher subjective task value in mastery-
oriented learning environments because of the experience of personal competence and internal
control. Students’ subjective task value, in turn, is assumed to be related to students’ career plans
and activity choices (Wigfield & Eccles, 2002). Empirically, research has shown that intrinsic

value (Durik, Vida, & Eccles, 2006; Nagengast et al., 2011) and attainment value (Eccles &
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Harold, 1991) are related to domain-specific free time involvement, utility value is related to
adolescents’ task-related career plans (Harackiewicz, Rozek, Hulleman, & Hyde, 2012), and cost
is negatively related to academic retention intentions (Perez, Cromley, & Kaplan, 2014).
1.3. The present study

This study tested the assumptions of the Eccles et al. (1983) expectancy-value theory in the
classroom context. The model indicates that socializers’ actual beliefs and support behaviors are
related to students’ perceptions of these behaviors, which in turn are related to students’
subjective task value and activity choices. Referring to these theoretical assumptions, this study
examined whether socializers’ beliefs (teacher-reported enthusiasm and classroom management
self-efficacy) are indirectly related to students’ subjective task value and activity choices through
students’ perceptions of socializers’ behaviors (mastery orientation in mathematics classrooms).
We examined teacher enthusiasm and classroom management self-efficacy because these
variables are decisive components of teachers’ professional competence (Kunter et al., 2013).

Based on previous theoretical and empirical work, we hypothesized that teacher-reported
enthusiasm for teaching and for mathematics (Keller, Hoy, Goetz, & Frenzel, 2015; Kunter et al.,
2013) and classroom management self-efficacy (Tschannen-Moran, Hoy, & Hoy, 1998) would be
positively related to student ratings of classroom mastery goal orientation at both the individual
and the classroom level (Hypothesis 1).

Student-perceived mastery goal orientation was expected to be related to students’
mathematics task values at both the individual and the classroom level (Hypothesis 2).

Students’ mathematics task values were expected to relate to their mathematics-related
activities (Durik et al., 2006; Nagengast et al., 2011) and career plans (Watt, 2006; Watt et al.,

2012) at both the individual and the classroom level (Hypothesis 3).
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Because previous work has shown that student and teacher characteristics are related to the
constructs that we examined in this study, we took into account student gender and mathematics
achievement as covariates at the student level, and we included school type, teacher gender, and
teachers’ years of experience as covariates at the classroom level. Mathematics is often labelled

as a typically male domain (Brandell & Staberg, 2008). Accordingly, girls often report a lower
interest in (Frenzel, Goetz, Pekrun, & Watt, 2010) and a higher emotional cost of engaging in
mathematics tasks (Gaspard et al., 2015). Students’ achievement is also related to their
motivation and perceptions of teaching behaviors. Students with high achievement tend to report
high mastery goal orientation in their schools (Roeser et al., 1996).

Furthermore, students’ motivation and achievement differ as a function of the type of school
that the students attend (Trautwein, Liidtke, Marsh, Koéller, & Baumert, 2006). In [removed for
reviewing purposes], where the present study was conducted, two main types of secondary
schools exist. An “integrated” secondary school provides courses for different ability levels,
while a “gymnasium” offers a college-bound track (Maaz, Baumert, Neumann, Becker, &
Dumont, 2013). Only recently have researchers begun to analyze the role of teacher
characteristics in their enthusiasm (Kunter et al., 2011) or self-efficacy (Klassen & Chiu, 2010).
The findings have indicated that teacher gender and teaching experience are not significantly
related to the teachers’ mathematics enthusiasm (Kunter et al., 2011; Kunter et al., 2008) and that
female teachers report lower classroom management self-efficacy (Klassen & Chiu, 2010).

2. Method
2.1. Sample

Data from this study were drawn from the ongoing [removed for reviewing purposes] study
that examines relationships among students’ perceptions of mathematics teachers’ beliefs,

teachers’ instructional behaviors, and student motivation. Participating schools were randomly
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selected, and data were assessed two months after the beginning of the 2015 school year at the
end of a compulsory class by trained research assistants. The surveys took approximately 30
minutes to complete. For these analyses, we used data from 803 ninth (47.70%) and tenth graders
(52.30%) (age: M = 14.59 years, SD = 0.91) and their mathematics teachers (N = 41; 58.5% male;
years of teaching experience: M =21.68, SD = 13.90, range: 2—43). The students (53.3% girls)
were from 42 classrooms in 13 secondary schools in Berlin, Germany. Most students (67.5%)
reported that they were native German speakers. Half the students attended a gymnasium school
(the academic track in Germany; 51.60%). The other half attended an integrated secondary school
(a type of secondary school that provides courses for different ability levels; 47.20%). Students
were informed of the voluntary nature of their participation. Parental consent was obtained for
those students who were younger than 14 years (Berlin Senate Administration for Education
Youth and Science, 2013).
2.2. Measures
2.2.1. Teachers’ self-reported enthusiasm

Teachers’ enthusiasm for teaching mathematics and for the subject itself was assessed with
two established scales based on Kunter et al. (2008), ranging from 1 (does not apply at all) to 5
(fully applies). Teacher enthusiasm for teaching mathematics was assessed with two items (e.g.,
“I really enjoy teaching mathematics in this class). The reliability of the scale was a = .84.
Teacher enthusiasm for the subject was also assessed with two items (e.g., ‘‘I am still enthusiastic
about the subject of mathematics™). The reliability of the scale was a = .62.
2.2.2. Teacher classroom management self-efficacy

We assessed teacher classroom management self-efficacy with a four-item scale based on
Pfitzner-Eden et al. (2015), an adapted version of the Teacher’s Sense of Efficacy Scale

(Tschannen-Moran & Woolfolk Hoy, 2001). The scale ranged from 1 (not at all certain [1] can
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do) to 5 (absolutely certain [I] can do). The introductory wording of the items was “How certain
are you that you can...?” Example items are “...get students to follow classroom rules?”” and
“...control disruptive behavior in the classroom?”” The reliability of the scale was a = .85. The
scale referred to mathematics because data were assessed in mathematics classrooms, and the
written introduction to this scale in the teacher questionnaire reads as follows: “In the following,
you will find a list of tasks. Please rate how convinced you are that you can successfully
accomplish these tasks in mathematics class.”
2.2.3. Student-perceived teacher enthusiasm

Students’ perceptions of their mathematics teachers’ enthusiasm were assessed with a three-
item scale based on Kunter et al. (2008), ranging from 1 (does not apply at all) to 5 (fully
applies). An example item is “Our mathematics teacher seems to really enjoy teaching.” The
reliability of the scale was a = .87.
2.2.4. Student-perceived mastery goal orientation in class

Students’ perceptions of the mastery goal orientation in their mathematics classrooms were
assessed with a three-item scale based on Midgley et al. (2000), ranging from 1 (does not apply at
all) to 5 (fully applies). An example item is “In our class, really understanding the material is the
main goal.” The reliability of the scale was a = .68. The introduction to the scale reads as
follows: “How strongly do the following statements apply to your mathematics class?”
2.2.5. Task values

Students’ mathematics task values were assessed with a nine-item scale based on Steinmayr
and Spinath (2010), ranging from 1 (does not apply at all) to 5 (fully applies). Intrinsic value
(e.g., “I like doing math”), utility value (e.g., “Math content will help me in my life”), and
attainment value (e.g., “It is important to me to be good at math”) were assessed with three items

each. Mathematics cost value was assessed with a three-item scale based on Gaspard et al.
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(2015). An example item is “Doing math is exhausting to me.” The reliabilities of the scale were
a =.92 for intrinsic value, a = .92 for attainment value, a = .88 for utility value, and a = .79 for
cost value.
2.2.6. Leisure-time activities

Students’ mathematics-related leisure-time activities were assessed with the item “How much
time do you usually spend with the following activities per week? (...) mathematics-related
activities such as mathematics clubs or learning groups.” Response categories ranged from 1 (no
time at all) to 5 (more than 3 hours per week).
2.2.7. Career plans

Students’ mathematics-related career plans were assessed with the item “What job would you
like to have in the future?”” Students’ open-ended answers were coded for mathematics-
relatedness per nominated career using the Occupational Information Network (O*NET; 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).
2.3. Statistical analyses

The Mplus program version 7.0 was used for all analyses (Muthén & Muthén, 1998-2015).

Because we were interested in relationships at the student and the classroom level, we aimed to
test the hypothesized relationships with two-level structural equation modeling. In our study, we
used data from 42 mathematics classrooms (average classroom size: 19.12). Statistical literature
(Hox, Moerbeek, & van de Schoot, 2010; Maas & Hox, 2005) recommends a sample size of 30—
50 classrooms for multilevel modelling. We therefore considered the sample size in our study to
be sufficiently large to estimate the coefficients in the model accurately. However, to examine

whether the non-significance of specific paths in our model might be a result of the complexity of
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the hypothesized model, we used a stepwise approach and subsequently entered the independent
variables in the model. The results of the stepwise tested models are reported in Appendix A. The
results of the final models that correspond to our hypothesized theoretical model are reported in
the text. To assess the reliability of the aggregated student variables, intraclass correlations (ICC)
were computed for all latent variables in the model (Raudenbush & Bryk, 2002). An ICC; value
greater than .05 revealed that individual ratings are attributable to group membership (LeBreton
& Senter, 2008). ICC; values are used to assess the accuracy of class-mean ratings and should be
above .70. The ICC; and ICC: values are reported in Table 1 and show that a relatively large
amount of variance in our constructs can be explained by students’ membership in different
classrooms. For example, 12% of the variance in student-perceived mastery orientation in class,
9% of the variance in students’ attainment value, 5% of the variance in students’ intrinsic value,
and 13% of the variance in students’ utility value was attributable to classroom membership.
Students’ cost value was excluded from the class-level part of the model as the variable did not
have significant amounts of variance at the class level. A two-level confirmatory factor analysis
was used to establish an adequate measurement model. Missing data were handled by using full-
information maximum likelihood estimation. All analyses were conducted using maximum
likelihood with robust standard errors and chi-square (MLR) values (Muthén & Muthén, 1998-
2015). Goodness of model fit was evaluated using the following criteria (Tanaka, 1993): the
Yuan-Bentler scaled ¥* (YB y? a mean-adjusted test statistic that is robust to non-normality), the
Tucker and Lewis index (TLI), the comparative fit index (CFI), and the root mean square of
approximation (RMSEA) with the associated confidence intervals (Cls). Additionally,
standardized root mean residual (SRMR) values were reported. TLI and CFI values greater than
.95 (Hu & Bentler, 1999), RMSEA values lower than .06, and SRMR values greater than or equal

to .08 (Hu & Bentler, 1999) were accepted as indicators of a good model fit.
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3. Results
3.1. Measurement model

Confirmatory factor analysis with six latent factors at the individual level (students’
perceptions of teachers’ enthusiasm and classroom mastery goal orientation; intrinsic, utility,
attainment, and cost value) and seven latent factors at the between level (teacher-reported teacher
enthusiasm for mathematics and for teaching; teacher-reported classroom management self-
efficacy; student-reported classroom mastery goal orientation; intrinsic, utility, and attainment
value) showed a good model fit when factor loadings of the teacher enthusiasm subscales at the
class level were set equal: y*> = 442.60, df =269, CF1 = .98, TLI = 0.98, RMSEA = .03,
SRMRyithin = .02, and SRMRpetween = .05. The range of standardized loadings resulting from this
model is presented in Table 1.
3.2. Descriptive statistics

Manifest means and standard deviations for the variables included in the model are reported
in Table 1. Manifest intercorrelations are reported in Table 2 for the student level (within) and
Table 3 for the classroom level (between). Girls reported lower mathematics intrinsic and utility
value as well as lower mathematics teacher enthusiasm than boys and were less likely than boys
to report mathematics-related career plans. Girls reported higher mathematics-related costs than
boys. Students’ self-reported mathematics achievement was significantly positively related to
their mathematics intrinsic, attainment, and utility value as well as to mathematics-related career
plans and teacher enthusiasm. Students’ self-reported mathematics achievement was negatively

and significantly related to mathematics cost and leisure-time activities.

3.3. Teacher enthusiasm, teacher self-efficacy, mastery goal orientation in class, and student

motivation
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The results of two-level structural equation modeling showed that the paths between teachers’
years of experience and students’ class-level mathematics-related activities and career plans were
not significant. These paths were removed from the model. The coefficients in the model did not
change substantially. The final model showed a good fit to the empirical data: > = 633.19, df =
386, CFI=.97, TLI = 0.96, RMSEA = .03, SRMRuithin = .01, and SRMRupetween = .06. All
independent variables were allowed to correlate. Standardized regression coefficients of this final
model are reported in Tables 4 and 5.

3.3.1. Student level

Girls reported lower mathematics intrinsic value (p =—.17, SE = 0.03, p <.001), lower utility
value (B =—.15, SE = 0.04, p <.001), and higher cost value (p = .14, SE = 0.04, p <.001) than
boys. Girls also perceived lower mathematics teacher enthusiasm than boys (B =—.08, SE = 0.04,
p =.037). Students who reported high achievement in mathematics reported high mathematics
intrinsic value ( = .50, SE = 0.03, p <.001), high attainment value ( = .35, SE = 0.05, p <.001),
and high utility value (f = .28, SE = 0.04, p <.001) but low cost (B =-.52, SE = 0.04, p <.001).
They also had a low likelihood of engaging in mathematics-related activities (f =—.20, SE = 0.05,
p <.001). Student-perceived mathematics achievement was positively and statistically
significantly related to student-perceived mathematics teacher enthusiasm (B =.12, SE=0.04, p =
.002).

Students who perceived high mathematics teacher enthusiasm were likely to report high
levels of mastery goal orientation in class (f = .32, SE =0.05, p <.001), high intrinsic value ( =
12, SE=0.04, p <.001), and low cost (B =—.12, SE = 0.04, p = .006). Students who reported
high mastery goal orientation in class reported high mathematics utility (B = .18, SE=0.04, p <

.001) and attainment values (f = .20, SE = 0.04, p <.001). Mathematics utility value was



TEACHER ENTUSIASM, SELF-EFFICACY, AND STUDENT MOTIVATION 15
positively and significantly associated with mathematics-related career plans (f = .15, SE = 0.05,
p =.003).

Student-perceived mathematics teacher enthusiasm was indirectly related to attainment (Bing =
.06, SE=10.01, p <.001, 95% CI [.04, .09]) and utility value (Bina = .06, SE =0.02, p <.001, 95%
CI[.03, .09]) through student-perceived mastery goal orientation in class. Student-perceived
mastery goal orientation in class was indirectly related to students’ mathematics-related career
plans through their utility value (Bina = .02, SE = 0.01, p =.01, 95% CI [.01, .05]).

The model explained significant amounts of variance in students’ mathematics-related
leisure-time activities (R*> = .04), career plans (R* = .10), intrinsic (R*> = .31), utility value (R*> =
.15), attainment value (R?> = .18), cost value (R?> =.31), mastery goal orientation in class (R* = .10)
and mathematics teacher enthusiasm (R = .02).

3.3.2. Classroom level

Compared to the students who attended the gymnasium (academic track), students who
attended the secondary school that provides courses for different ability levels reported higher
mathematics utility value (f =.22, SE = 0.11, p =.04) but lower intrinsic value (p =—.33, SE =
0.12, p =.006) and were less likely to report mathematics-related career plans (f =—.47, SE =
0.14, p = .001). Students who had female teachers reported mathematics-related career plans less
often than those who had male teachers (B =—.43, SE = 0.20, p = .03). Teachers’ years of
experience were positively related to students’ mathematics intrinsic value (B = .41, SE=0.12, p
<.001) and to teacher-reported classroom management self-efficacy (f =.30, SE = 0.14, p = .03).

Teacher-reported classroom management self-efficacy was significantly and positively
associated with students’ class-level ratings of mastery goal orientation in class (f = .48,

SE =0.18, p =.006). Students’ class-level ratings of mastery goal orientation in class were

significantly and positively associated with their class-level mathematics intrinsic (B = .62, SE =



TEACHER ENTUSIASM, SELF-EFFICACY, AND STUDENT MOTIVATION 16
0.13, p <.001), attainment (f = .81, SE = 0.16, p <.001), and utility values ( = .65, SE=0.19, p
<.001). Students’ class-level attainment value was significantly related to their average level of
mathematics-related leisure-time activities (f = .74, SE = 0.33, p =.02).

Teacher-reported classroom management self-efficacy was indirectly related to students’
class-level attainment value through class-level student reports of mastery goal orientation in
class (Bina = .39, SE=0.15, p = .01, 95% CI [.09, .69]).

The model explained significant amounts of variance in students’ average mathematics-
related activities (R? = .42); career plans (R? = .45); mathematics intrinsic (R* = .60), attainment
(R?*=.50), and utility value (R* = .43); and mastery goal orientation in class (R? = .35).

4. Discussion

This study contributes to the literature by testing the assumptions of the Eccles et al. (1983)
expectancy-value theory in the classroom context. We examined how mathematics teacher
enthusiasm and classroom management self-efficacy are related to students’ mathematics task
values, mathematics-related leisure-time activities, and career plans via student-perceived
mastery orientation in class. One strength of this study is the combination of different sources of
data by reliance on teacher and student reports. Furthermore, we considered different levels of
analysis by testing the hypothesized effects simultaneously at the student and classroom levels.
This approach allows for examination of the ways in which teacher-reported enthusiasm and
classroom management self-efficacy are reflected in students’ perceptions of mastery orientation
in class and student motivation.

4.1. Summary and discussion of findings

Our expectations were partly confirmed, as the findings indicated that only teacher-reported

classroom management self-efficacy was significantly related to student-perceived mastery goal

orientation in mathematics classrooms (Hypothesis 1). Previous research (Wolters & Daugherty,
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2007) had shown that teacher-reported classroom management self-efficacy was related to
teachers’ own perceptions of mastery goal orientation in class. Extending these findings, our
results indicated that teachers with high classroom management self-efficacy beliefs were also
perceived by their students as creating mastery-oriented learning environments. For teacher
education, this implies that enhancing student teachers’ confidence in their ability to successfully
perform classroom management tasks might help them to create classrooms in which students
perceive a focus on the mastery of tasks, which is empirically related to students’ adaptive
academic development (Ames, 1992; Meece et al., 2006).

Our findings did not show significant relationships between teacher-reported enthusiasm and
student-perceived mastery orientation in class. On the statistical level, the comparably low
number of classrooms in the sample may explain these nonsignificant relationships. On a
theoretical level, an explanation for this finding might be that cognitive (classroom management
self-efficacy) and not affective (enthusiasm) teacher characteristics may be particularly decisive
for students’ perceptions of mastery learning environments.

However, our findings suggest that students’ perceptions of teacher enthusiasm were
significantly related to their perceptions of mastery goal orientation in class. For educational
practice, this raises the question of how teachers can transmit their genuine enthusiasm to their
students. Previous research showed that students’ class-level perceptions of teacher enthusiasm
explained the effect of teacher-reported enjoyment on students’ enjoyment (Frenzel, Goetz,
Lidtke, Pekrun, & Sutton, 2009). Theoretically, this might imply that a perceived emotional
climate, rather than mastery orientation in class, plays a key role in the transmission of teachers’
self-reported enthusiasm to student motivation. To gain a better understanding of such emotional
transmission processes, more research is needed that also investigates the longitudinal

relationships between teacher and student motivation.
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In this study, we expected that student-perceived mastery goal orientation in class would be
significantly related to students’ task values at both levels of analysis (Hypothesis 2). This
assumption was only partly confirmed. At the individual and class levels, student-perceived
mastery goal orientation in class was significantly related to utility and attainment value but not
to intrinsic value. Furthermore, as expected, students’ mathematics utility value was related to
their career plans (Watt, 2006; Watt et al., 2012) (Hypothesis 3). Interestingly, we did not find a
relationship between intrinsic, attainment, or cost value and students’ activities or career plans.
Previous studies have shown that intrinsic value is related to students’ participation in
mathematics courses (Watt et al., 2012) and that cost value may be especially relevant to the
intention to leave jobs or courses (Perez et al., 2014). However, further research is needed to
examine the relations among the single components of students’ task values, their career plans,
and their leisure-time activities in greater detail.
4.2. Theoretical and practical implications

The study compared the contributions of teachers’ self-reported enthusiasm and classroom
management self-efficacy to student-perceived mastery goal orientation in class and student
motivation. Teacher classroom management self-efficacy was associated with students’ class-
level perceptions of mastery goal orientation in class, which in turn were related to the level of
motivation in the class. In terms of educational implications, it might be useful to discuss
effective ways to enhance pre-service teachers’ classroom management self-efficacy in teacher
education. Prior research, for example, has suggested that pre-service teachers' classroom
management self-efficacy may be increased through vicarious experience and verbal persuasion
(Hagen, Gutkin, Wilson, & Oats, 1998). However, it must be noted that our findings were cross-
sectional and do not allow us to draw causal conclusions. Thus, it might also be fruitful to

enhance teachers’ ability to create learning environments that students perceive as mastery-goal
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oriented in class to enhance teacher classroom management self-efficacy. To gain more
knowledge about the sequence of the variables in our model, it is necessary to investigate
bidirectional effects between teacher-reported self-efficacy and enthusiasm and student-perceived
mastery goal orientation in class.

Regarding the application of the Eccles et al. (1983) expectancy-value theory to the
classroom context, our findings emphasize the relevance of differentiating between task value
facets when investigating student motivation in class. Our findings suggest that a classroom
climate that is characterized by students’ perceptions of mastery orientation in class is related to
extrinsically characterized aspects of students’ task values. Utility value is similar to extrinsic
motivation because it also refers to the achievement of important personal goals (Eccles, 2005).
Attainment value is also extrinsically characterized because it relates to value-related valences
(i.e., personal value of tasks) (Eccles, 2005; Gaspard et al., 2015).

The findings of this study deepen existing theoretical knowledge by focusing on distinct
levels of analysis. According to Marsh et al. (2012), aggregated student ratings of the
characteristic of the group or classroom can be interpreted as classroom climate constructs. Our
findings suggest that such climate constructs might not be highly relevant to students’ intrinsic
value. Instead, in line with previous results (Kunter, Baumert, & Koller, 2007), our findings show
that students’ intrinsic value was related to their individual classroom experiences rather than to
features of the classroom climate. For educational practice, this emphasizes the need for interest-
enhancing teaching methods and engaging tasks that address the learners’ individual needs; for
example, by being authentic and novel and providing affirmation and choice (Renninger & Hidi,
2016).

It is important to note that this study referred to the domain of mathematics. Previous studies

that investigated the relationships among teacher enthusiasm, classroom characteristics, and
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student motivation have often occurred in this domain (Carmichael et al., 2017; Frenzel et al.,
2009; Kunter et al., 2013; Kunter et al., 2008). This might be because the decline in task values is
particularly steep in mathematics (Jacobs, Lanza, Osgood, Eccles, & Wigfield, 2002). However,
the generalizability of those findings that refer to mathematics classrooms needs to be discussed,
as teachers’ classroom behaviors might differ across domains. For example, Praetorius, Vieluf,
SaB3, Bernholt, and Klieme (2016) showed subject-dependent variance in teachers’ motivational
support across the German and English language subjects.

Interestingly, our findings corroborate those of previous studies that focused on the general
school context (Schiefele, 2017; Wolters & Daugherty, 2007). For instance, Wolters and
Daugherty (2007) also showed significant relationships between teacher classroom management
self-efficacy and mastery goal orientation in class. Schiefele (2017) also showed that mastery
goal orientation in class and students’ school-related motivation were interrelated. This might
imply that the investigated relationships are applicable to the general context of learning in
school. However, further research is needed to investigate whether the theoretical constructs or
the relationships that were examined in this study generalize to other content areas.

4.3. Limitations

This study has several limitations that one must consider when interpreting its findings. One
limitation is that the data are cross-sectional, and no conclusions about the causality of the
relations between the studied variables can therefore be made. Because of the cross-sectional
design, the study focused on unidirectional relationships, although bidirectional relationships
have been suggested between socializers’ supportive behaviors and adolescents’ motivation
(Author, 2017). A correlational study might be a start in identifying potentially linked variables,
but future research also ought to investigate whether the proposed associations can be replicated

with longitudinal data.
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Another limitation of the study is the low reliability of some scales. Specifically, the teacher
enthusiasm scale and the mastery goal orientation scale have low reliability. Those significant
relationships identified despite the low reliability of the measures, however, indicate the high
robustness of the findings. Furthermore, by applying the same measures of teacher enthusiasm
that have been used in previous studies (Kunter et al., 2013; Kunter et al., 2008), it is possible to
compare our findings with those of previous studies.
4.4. Conclusions

The findings of this study are highly relevant for educational practitioners and researchers, as
they provide information about the importance of teacher classroom management self-efficacy
and mastery-oriented classrooms as they relate to individual experiences and climate effects for
students’ mathematics motivation. This points to the need for future studies to focus on both pre-
service and in-service teachers’ beliefs in their ability to achieve desired outcomes of student
learning. Furthermore, student teachers need to be informed of how they can implement mastery

orientation, as it is positively related to students’ valuing of mathematics learning.
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Tables and Figures.
Table 1

Descriptive Statistics: Standardized Factor Loadings, Means, Standard Deviations, and Intraclass Correlations of the Latent Variables

Student-reported latent variables Range A min.-max. Levell A min.-max. revelz M rLevell SD Levelt M ieveiz SD revei2 ICC;  ICC:
Teacher enthusiasm 1-5 73 - .89 3.50 1.07

Mastery orientation in class 1-5 43 -.78 .65 -.90 3.64 0.85 3.64 0.86 12 .73
Intrinsic 1-5 .80-.94 .83 -.97 3.01 1.12 3.01 0.34 .05 49
Attainment 1-5 .88 -.90 .90 - .96 3.59 1.04 3.60 0.37 .09 .64
Utility 1-5 .81-.89 .90 - .95 3.28 1.07 3.28 0.44 13 75
Cost 1-5 .66 -.79 2.70 1.04 0475 43"
Career plans 1-100 51.61 16.87 51.40 5.72 .05

Activities 1-5 1.24 0.66 1.24 0.19 .03

Teacher-reported latent variables

Teacher self-efficacy 1-5 .64 - .86 3.79 0.65
Teacher enthusiasm (teaching) 1-5 .82 - .88 4.35 0.52

Teacher enthusiasm (mathematics)  1-5 .58 -.76 3.78 0.74
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Note. N =803, M = mean, SD = Standard deviation, /CC; and ICC> = Intraclass correlation. Standardized factor loadings = A minimum to

maximum. n.s. = nonsignificant.
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Table 2

Manifest Intercorrelations between Student, Classroom and Teacher Variables at the Student Level

1 2 3 4 5 6 7 8

1) Girls

2) Achievement .05

3) Intrinsic — 14%HE 5%k

4) Attainment -.05 20FE - STk

5) Utility —1oFFE JTEEE Sk O HE

6) Cost J2HEE ATk Rk ARk 43k

7) Mastery orientation in class -.03 -.01 5% I

8) Teacher enthusiasm —.08* A1 2] HHE J9FEE Ok Rk QA

9) Activities -.04 —12%** 05 10%* .04 -.03 .06 -.01

10) Career plans —11%* JHEE DAk JO9kEE Dok _DSExEk 10* .08 .01
Note. *p < .05;%* p <.01; *** p <.001.
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Table 3

Manifest Intercorrelations between Student, Classroom and Teacher Variables at the Classroom Level

34

1 2 3 4 5 6 7 8 10 11
1) Integrated secondary school
2) Teacher years of experience 27
3) Teacher gender 28%* 17
4) Intrinsic value -31* 28 -.06
5) Attainment value -.08 -.02 .04 J2HE
6) Utility value 22 .02 J38%* 42% I TEEE
7) Mastery orientation in class -.14 A1 A1 S8HE O7HFEE ASHE
8) Teacher self-efficacy -17 21 —-.14 18 18 -.10 A8HHE
9) Teacher enthusiasm to teach ~ —.01 .08 -.05 .03 .05 .01 27 27
10) Teacher enthusiasm math —-.06 —40%* -.35 .04 .06 .01 -.03 -24 .08
11) Activities .01 -.05 18 .19 A4EEE 43Rk .19 -20 .10 -17
12) Career plans =50%** 18 —36%* J7EEE S 34k 13 29% 17 21 .02 .06
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Note. *p < .05;** p < .01; *** p <.001. Teacher enthusiasm math = Teacher-reported enthusiasm for mathematics, Activities = Mathematics-related

leisure time activities, Career = Mathematics-related career plans.
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Table 4

Standardized Regression Coefficients: Student Level

36

Tenth Mastery Int Att Uti Cost Activities Career
Girls -.08* (0.04) -04 (0.04) —17***(0.03) —-05 (0.04) —.15%**(0.04) 14%%%(0.04) —-.01 (0.03) —-.09 (0.05)
Achiev JA2%%(0.04) -.03  (0.04) S50%#%(0.03) 35%#%(0.05) 28%#%(0.04)  —.52%%%(0.04)  —.20%** (0.05) .03 (0.05)
Tenth 32%%%(0.05) J12%%(0.04) .06 (0.04) 06 (0.04) —12*¥*% (0.04) -07 (0.07) .01  (0.04)
Mastery .04 (0.04) 20%%%(0.04)  .18%** (0.04) .03 (0.03) .05  (0.05) .02 (0.04)
Int .07 (0.09) .07 (0.08)
Att .09  (0.05) -03 (0.07)
Uti —-.07  (0.06) 15%% (0.05)
Cost -07  (0.07) —11 (0.08)

Note. N =803. *p <.05;** p <.01; *** p <.001. Achiev = Mathematics achievement, Tenth = Teacher enthusiasm, Mastery = Mastery orientation in
class, Int = Intrinsic value, Att = Attainment, Uti = Utility, Cost = Cost value, Activities = Mathematics-related leisure time activities, Career =

Mathematics-related career plans.



TEACHER ENTUSIASM, SELF-EFFICACY, AND STUDENT MOTIVATION 37

Table 5

Standardized Regression Coefficients: Classroom Level

TT ™ TS Mastery Int Uti Att Activities Career

School —.02 (0.18) 14 (0.26) -21 (0.17) —.14 (0.16) —.33** (0.12) 22* (0.11) .04 (0.12) —09 (0.18) —.47***(0.14)
Ty 10 (0.22)  —-37 (0.23) .30%* (0.14) .07 (0.19) A41%#%(0.12) —-.07 (0.13) —-.06 (0.16) - -

Tf -06 (0.18) 32 (0.18) —13 (0.18) 27 (0.16) -09 (0.14) 22 (0.17) —08 (0.16) 01 (0.16) —.43*(0.20)
TT .14 (0.14) —-13 (0.17) —-.07 (0.15) -11 (0.18) 21 (0.19) .19 (0.16)
™ 19 (0.31) 13 (0.21) 01 (0.22) -02 (0.26) -32 (0.28) —.16 (0.24)
TS A8**(0.18)  —21 (0.17) -30 (0.20) -17 (0.21) -43 (0.28) -.08 (0.22)
Mastery .62%%%(0.13) 65%*% (0.19) 81*#%(0.16) —.01 (0.28) .09 (0.25)
Int =27 (0.24) .02 (0.21)
Att .74* (0.33) —-.01 (0.34)
Uti -05 (0.29) .35 (0.31)

Note. N = 803. *p <.05; ** p <.01; *** p <.001. School = Integrated secondary school, Ty = Teachers’ years of experience, Tf = Female teacher,
TT = Teacher-reported enthusiasm for teaching, TM = Teacher-reported enthusiasm for mathematics, TS = Teacher-reported self-efficacy, Mastery
= Mastery orientation in class, Int = Intrinsic value, Att = Attainment, Uti = Utility, Cost = Cost value, Activities = Mathematics-related leisure time

activities, Career = Mathematics-related career plans.
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Figure 1. Empirical multilevel structural equation model for the examined relations. Only significant (p <.05) standardized coefficients are depicted.
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Appendices
Appendix A

Results of the Stepwise Conducted Structural Equation Model 1

Student Level

Tenth Activities Career
Girls —.08* (0.04) -05  (0.03) —.14%** (0.04)
Achiev  .12** (0.04) —10%**(0.03)  .14*** (0.05)
Tenth —.06 (0.06) .01 (0.03)

Classroom Level

TT ™ Activities Career
School .10 (0.13) .14 (0.25) -.01 (0.16) —40** (0.15)
Ty —-.01 (0.14) —-35 (0.30) —-.02 (0.21) -.01 (0.15)
Tf —-.05 (0.10) —-26 (0.24) 27 (0.17) =21 (0.14)
TT —.04 (0.14) .02 (0.10)
™ 17 (0.27) .02 (0.19)

Note. N =803. *p <.05; ** p <.01; *** p <.001. Achiev = Mathematics achievement, Tenth
= Student-reported teacher enthusiasm, School = Integrated secondary school, Ty = Teachers’
years of experience, Tf = Female teacher, TT = Teacher-reported enthusiasm for teaching,

TM = Teacher-reported enthusiasm for mathematics, Activities = Mathematics-related leisure

time activities, Career = Mathematics-related career plans.
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Results of the Stepwise Conducted Structural Equation Model 2

Student Level

Tenth Activities Career
Girls —.08* (0.04) -05 (0.03) —14%** (0.04)
Achiev A12%%(0.04) —10*** (0.03) 14** - (0.05)
Tenth -06  (0.06) .07 (0.05)
Classroom Level
TT ™ TS Activities Career
School —.01 (0.18) .04 (0.22) —-.11 (0.20) —01 (0.16) —39%** (0.14)
Ty - - - —-07 (0.16) -05  (0.15)
Tf -.07 (0.19) —-38 (0.20) —.01 (0.19) .13 (0.15) =24 (0.15)
TT .12 (0.20) 17 - (0.16)
™ —-20 (0.31) —-10  (0.20)
TS —-27 (0.22) -01  (0.17)

Note. N=803. *p <.05;** p <.01; *** p <.001. Achiev = Mathematics achievement, Tenth =
Student-reported teacher enthusiasm, School = Integrated secondary school, Ty = Teachers’
years of experience, Tf = Female teacher, TT = Teacher-reported enthusiasm for teaching, TM
= Teacher-reported enthusiasm for mathematics, TS = Teacher-reported classroom
management self-efficacy, Activities = Mathematics-related leisure time activities, Career =

Mathematics-related career plans.
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Results of the Stepwise Conducted Structural Equation Model 3

Student Level
Tenth Mastery Activities Career

Girls —-07  (0.04) -05  (0.04) -04  (0.03) —15%*% (0.04)
Achiev A12%*(0.04) -.04  (0.04) —10** (0.03) A5%%(0.05)
Tenth 32%%% (0.05) -08  (0.07) .04 (0.05)
Mastery 06 (0.05) .05 (0.04)
Classroom Level

TT ™ TS Mastery Activities Career
School .03 (0.16) .01 (0.21) —.10 (0.19) -08 (0.17) 02 (0.18) —.38** (0.14)
Ty - - - 07 (0.17) —-09 (0.15) —-.06 (0.16)
Tf —-.04 (0.19) -37 (0.20) -.09 (0.19) 33*% (0.17) —-02 (0.19) =34* (0.17)
TT .08 (0.14) A5 (0.21) A7 (0.17)
™ 38 (0.30) -40 (0.33) -24  (0.25)
TS S52%%(0.17) =55 (0.27) -19  (0.22)
Mastery 38% (0.18) 24 (0.20)
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Note. N = 803. *p < .05;** p < .01; *** p < .001. Achiev = Mathematics achievement, Tenth = Student-reported teacher enthusiasm, School =
Integrated secondary school, Ty = Teacher years of experience, Tf = Female teacher, TT = Teacher-reported enthusiasm for teaching, TM = Teacher-
reported enthusiasm for mathematics, TS = Teacher-reported self-efficacy, Mastery = Student-perceived mastery goal orientation in class, Activities

= Mathematics-related leisure time activities, Career = Mathematics-related career plans.



