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L?i@fggZ?;gfggrf“on' Goal structures represent classroom characteristics that are supportive of students’
United Kingdom motivation. However, goal structures and their relations with students’ motivation have
Full list of author information not yet been investigated in the context of vocational education. The present study
‘;Eﬂab'e atthe end of the aims at closing this gap. We investigated the relation between mastery goal structures
and the two motivational outcomes mastery goals and self-efficacy in a sample of
1434 Austrian vocational students (64.3% female) in five subjects (accounting, business
administration, English, German, and mathematics). Furthermore, we tested whether
the relation between mastery goals and these two motivational outcomes is (partially)
mediated by students’perceptions of the practical relevance of instruction in these
subjects. Results from multilevel models revealed that goal structures were positively
related to mastery goals at the individual student level for all subjects, and for Eng-
lish at the classroom level as well. At both levels, the indirect effect of mastery goal
structures on mastery goals mediated by practical relevance was statistically signifi-
cant for several subjects. In addition, mastery goal structures were positively related
to self-efficacy at the individual student level in accounting and at the classroom level
in mathematics. Practical relevance mediated the effect of mastery goal structures
on self-efficacy in mathematics at the classroom level. Implications of the results for
research in vocational education and educational practice are discussed.

Keywords: Vocational education, Goal structure, Classroom structure, Mastery goal,
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Introduction

Motivation ranks high in importance as a catalyst of students’ learning and functions
as a gateway to success in students’ professional lives. Hence, the study of contexts
that promote (or constrain) motivation is essential (Urdan and Schonfelder 2006). One
prominent perspective on contextual characteristics that promote students’ motivation
is achievement goal theory (Kaplan and Maehr 2007; Urdan 2010). Achievement goal
theory assumes that contextual characteristics of the classroom—the classroom goal
structures—elicit specific patterns of motivational orientations in students (Ames 1992).
A large corpus of knowledge exists on goal structures and how they relate to students’
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motivation in elementary, middle, and high school, as well as college and university (e.g.,
Church et al. 2001; Liiftenegger et al. 2014; Shih 2007). However, the role goal structures
play in vocational students’ motivation has remained unexplored so far.

Thus, in the present study, we sought to investigate the relation between vocational
students’ ratings of goal structures and two key motivational constructs—mastery goals,
which target the development of competence and self-improvement (Elliot 2005; Senko
and Dawson 2017), and self-efficacy, i.e., students’ beliefs about their capabilities to suc-
ceed in tasks and overcome difficulties (Bandura 1997), in five subjects (accounting,
business administration, English, German, and mathematics). In addition, the practical
relevance of instruction was tested as a potential mediator of the relations between goal
structures and both motivational constructs. Practical relevance describes students’ per-
ception of whether their teachers links the subject matter to (work) practice and whether
they can use the content learned in class in their future lives (e.g., Prenzel et al. 2002).

Achievement goal theory

What environmental features—such as the class or school—affect students’ motivation?
Are some of these features more adaptive than others? Achievement goal theory, which
figures prominently in educational research, is one theoretical framework that provides
answers to these questions. Achievement goal theory includes both a personal and a con-
textual component. Personal achievement goals, the personal component, refer to com-
petence-relevant purposes or aims that students strive for in achievement settings and
learning situations (Elliot et al. 2005). The trichotomous model of achievement goals, the
most widely adopted model in research on school-aged students, identifies three types
of achievement goals. Students with a mastery goal attach importance to developing
new skills and value the process of learning itself (Ames and Archer 1988; Elliot 2005).
Students with a performance-approach goal are mainly concerned with outperforming
others and demonstrating competence, and students with a performance-avoidance goal
strive to avoid performing worse than others and demonstrating incompetence (Elliot
2005; Elliot and Murayama 2008; Grant and Dweck 2003).

Achievement goal theory’s contextual component, goal structures, captures spe-
cific instructional strategies and goal-related messages that teachers communicate to
their students (e.g., Ames 1992; Urdan and Midgley 2003). There are different types of
goal structures mirroring the different personal achievement goals students can adopt.
First, in a mastery goal structure, teachers emphasize the importance of learning and
truly understanding, and that developing competence should be a main goal in class.
Second, when a performance-avoidance goal structure prevails, teachers communicate
to students that it is essential not to look dumb or demonstrate lower performance than
peers. Third, a performance-approach goal structure describes a classroom setting in
which students are valued for outperforming peers or showcasing their abilities (e.g.,
Murayama and Elliot 2009; Miller and Murdock 2007; Patrick et al. 2011; Schwinger and
Stiensmeier-Pelster 2011).

Over the past 30 years, a substantial amount of information about the different types
of goal structures and their correlates has been accumulated. It has been clearly dem-
onstrated that mastery goal structures are the most beneficial type, as indicated by e.g.,
links to beneficial motivational patterns, positive emotions, and positive student—teacher
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relationships (e.g., Baudoin and Galand 2017; Liiftenegger et al. 2014; Polychroni et al.
2012). Performance-avoidance goal structures, by contrast, have been identified as the
least adaptive type. As such, they have consistently been found to produce a wide array
of detrimental outcomes, such as maladaptive motivational patterns (e.g., Schwinger and
Stiensmeier-Pelster 2011). Correspondingly, performance-approach goal structures also
tend to have maladaptive effects, e.g., in terms of negative relations to motivation (e.g.,
Murayama and Elliot 2009); although benefits have occasionally been reported as well
(e.g., a positive association with autonomous motivation, Peng et al. 2013). Nonetheless,
as a mastery goal structure is unambiguously most advantageous for students’ adaptive
development (for reviews, see e.g., Meece et al. 2006; Urdan and Schonfelder 2006; for a
meta-analytic review, see Bardach et al. under review), we focus on mastery goal struc-
tures in the present work.

An influential approach to mapping mastery goal structures is the TARGET frame-
work (Ames 1992; Epstein 1988; Liiftenegger et al. 2017). This approach identifies six
dimensions of teaching principles and strategies that constitute a classroom’s mastery
goal structure. The dimensions form the acronym TARGET (task, autonomy, recogni-
tion, grouping, evaluation, and time). The task dimension concerns the design of tasks,
and how teachers instruct and scaffold students in the process of task completion.
Teachers can support students’ autonomy by letting students participate in knowledge
construction and decisions concerning social matters in class. Recognition captures the
procedures and practices used to recognize students for their progress and achievement.
Grouping procedures and the value of cooperation among students are described in the
grouping dimension. Evaluation comprises teachers’ evaluation strategies and includes
for instance reliance on an individual reference norm when evaluating students’ work.
The time dimension captures the use of time, which should be flexible, allowing students
to introduce their own questions or topics (Ames 1992; Epstein 1988; Liiftenegger et al.
2017; Patrick et al. 2011).

The relation between mastery goal structures, personal mastery goals,
and self-efficacy
Foremost among the motivational outcomes investigated in research on mastery goal
structures are mastery goals. Conceptually, mastery goal structures and mastery goals
are closely related: In achievement goal theory, mastery goal structures represent envi-
ronmental cues that make mastery goals salient on a contextual level and suggest to stu-
dents that they should be adopted (e.g., Ames 1992; Urdan 2010). Specifically, by being
exposed to, interpreting and integrating the mastery-oriented messages that constitute
a mastery goal structure into their (motivational) belief systems, students develop and
strengthen their own mastery-oriented aims and approaches to learning. As such, criti-
cal features of the mastery goal structure, e.g., the focus on learning and teachers’ valu-
ing of individual improvement, translate into students’ adoption of personal-level goals
aligned with the context-level goals that predominate in the classroom setting—i.e., per-
sonal mastery goals orienting students towards learning and individual improvement.

In accordance with these theoretical propositions regarding the psychological mecha-
nisms through which mastery goal structures engender mastery goals, an extensive body
of empirical evidence supports the robust link between mastery goal structures and
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students’ mastery goals (for a meta-analytic review, see Bardach et al. under review).
Nonetheless, while mastery goals and how they relate to educational outcomes have pre-
viously been investigated in vocational education (e.g., de Koning and Boekaerts 2005),
the link between mastery goals and mastery goal structures has not yet been addressed.
Vocational education prepares students for different professions. Therefore, students
may come to a vocational context with different expectations (in comparison to a more
academically-oriented secondary school). It is not clear whether the basic assumption of
achievement goal theory concerning the relation between mastery goal structures and
mastery goals continues to hold in this unique context. Hence, this study aims to find
out whether the well-established association between mastery goal structures and mas-
tery goals can be replicated in a sample of vocational students.

The beneficial motivational effects of a mastery goal structure are not restricted to
mastery goals, however. By contrast, mastery goal structures have often been character-
ized as a “motivational climate” due to their importance for enhancing students’ motiva-
tion more generally (e.g., Ames 1992; see also e.g., Bardach et al. 2019a; b) and due to
their relations to a broad range of other motivational constructs, such as self-efficacy,
self-concept, implicit theories, interest, or personal best goals (e.g., Friedel et al. 2007;
Khajavy et al. 2018; Liiftenegger et al. 2017). Early research on mastery goal structures
and their motivational impact already emphasized that mastery goal structures should
particularly influence “how students view their ability” (Ames 1992, p. 263). In fact, a
mastery goal structure, which emphasizes that everyone can improve if he or she puts
in effort, provides students with numerous opportunities for mastery experiences, thus
fostering students’ beliefs about their ability to succeed in a given task (i.e., their self-
efficacy, Bandura 1997). Further features of mastery goal structures, such as teachers’
autonomy-supportive behavior and promotion of students’ self-regulation, also give rise
to students’ favorable self-appraisals of their own ability. Hence, self-efficacy is the sec-
ond motivational outcome for which we aim to test whether the relation to mastery goal
structures holds for vocational students. In the present work, we focus on general self-
efficacy as opposed to subject-specific self-efficacy, which has mainly been studied in
educational settings and research on (subject-specific) goal structures (e.g., Friedel et al.
2007; Khajavy et al. 2018). General self-efficacy is clearly a more distal outcome than
subject-specific self-efficacy; hence, examining whether the relation with self-efficacy
generalizes across levels of specificity, and thus affects self-efficacy in a broader sense,
represents an even stronger test of the beneficial effects of (subject-specific) goal struc-
tures in vocational education. Theoretically, the mechanisms linking mastery goal struc-
tures as facilitators of beneficial self-beliefs (e.g., Ames 1992) to self-efficacy should also
apply to general self-efficacy—even though the size of the relation might most likely be
considerably smaller than for subject-specific self-efficacy.

Practical relevance as potential mediator

Vocational education relates to the development of practical competence within, or for, a
defined work ‘domain’ (Lucas et al. 2012). Accordingly, we argue that in vocational edu-
cation, the practical relevance of the subject matter taught and of teachers’ instruction
is of utmost importance for high-quality learning processes and for students’s motiva-
tion, including the ongoing motivation to improve one’s competence (i.e., mastery goal
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strivings). We understand “practical relevance” as the extent to which students perceive
that the subject matter taught by the teacher is of practical relevance for their future
lives as well as their perception that the teacher links theoretical content to practical
examples (see “relevance of content” as an overlapping construct investigated in voca-
tional education, Prenzel et al. 2002). Underlining the role that practical relevance might
play in vocational education, it has been suggested that one important teaching strat-
egy for fostering favorable motivational patterns among vocational students is to draw
links between the knowledge learned in vocational school and knowledge useful in the
workplace (Berger 2012). In the present study, we explore this relation for the two moti-
vational constructs of mastery goals and self-efficacy. Given that the goal of vocational
education is to ultimately prepare students for work in specific professions, students’
ongoing motivation to improve their competence in vocational education (i.e., mastery
goal strivings) might be inherently linked to the extent to which they experience instruc-
tion as practically relevant. Like the link between mastery goal structures and general
self-efficacy, the relation between practical relevance and general self-efficacy is more
difficult to understand than the link to mastery goals, which are also classroom-focused.
However, one possible mechanism behind this relation could be that higher levels of
practical relevance in vocational education increase students’ feeling of being prepared
for their future (working life) and the challenges they might encounter there. This in
turn could boost their self-efficacy—not only in a narrow sense, i.e., subject-specific self-
efficacy, but also more generally in terms of a broad view that they can handle difficult
situations.

Furthermore, we suggest that practical relevance might be a crucial element through
which mastery goal structures exert their motivational effects in the specific context of
vocational education. A mastery-oriented environment in vocational education might
include not only the classical features of a mastery goal structure (e.g., Ames 1992), but
also, in order to truly foster students’ motivation, teachers might enrich these strategies
with further instructional features emphasizing practical relevance. We therefore pro-
pose that the positive effect of mastery goal structures on mastery goals and self-effi-
cacy might be (partially) mediated by students’ perception of the practical relevance of
instruction.

In addition, as knowledge about the context specificity of achievement goal theory
is rather underdeveloped (for exceptions, see e.g., Bong 2004; Sparfeldt et al. 2015 for
explorations of students’ achievement goals in different subjects; for a study on mastery
goal structures and their link to achievement goals in mathematics and German, see
Bardach et al. 2018), a further contribution of this study lies in the investigation of the
link between mastery goal structures, motivational outcomes, and practical relevance in
a range of subjects. We include five subjects, two that are specific to vocational educa-
tion (accounting, business administration) and three that are covered in all Austrian sec-
ondary schools (English, German, and mathematics). As such, our study provides highly
relevant information both from a theoretical and practical standpoint. Theoretically,
we test whether presumably universal tenets of achievement goal theory regarding the
relation between the context and personal motivation truly pertain to all of the subjects
we investigate. Of practical significance, mastery goal structures are malleable, meaning
that teachers can intentionally influence and shape them (e.g., Urdan and Schonfelder
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2006). Hence, finding that the relations between mastery goal structures and outcomes
and/or the potential mediating effects of practical relevance differ between (vs. equally
apply to all) subjects would indicate the necessity of developing tailored interventions
for different subjects (vs. make it possible to identify universal intervention principles).

The present investigation

To the best of our knowledge, mastery goal structures and their relation to students’
motivation have not yet been examined in the context of vocational education. We there-
fore aim to shed light on the association between vocational students’ perceptions of
mastery goal structures following the TARGET conceptualization (Ames 1992; Epstein
1988) and motivation in the form of mastery goals and self-efficacy. All of these relations
are estimated in multilevel models to account for the nested data structure (with stu-
dents nested within classes/teachers) and to properly disentangle the individual student
versus the classroom level (see e.g., Ludtke et al. 2009).

Drawing on research with students from educational settings other than vocational
school (e.g., Liftenegger et al. 2017), we hypothesize a positive relation between voca-
tional students’ perceptions of mastery goal structures and mastery goals (Hypothesis
1) as well as self-efficacy (Hypothesis 2) at both levels. In addition, we hypothesize that
the relations between mastery goal structures and mastery goals as well as the relation
between mastery goal structures and self-efficacy are a) partially mediated by practical
relevance (Hypothesis 3 for mastery goals as the outcome and Hypothesis 5 for self-
efficacy as the outcome) at both levels. We analyze all relations separately for each of
five subjects (accounting, business administration, English, German, and mathematics).
Although this can be regarded as a considerable strength of the present study, we do not
specify a priori assumptions concerning subject-specific patterns of relations between
mastery goal structures, the motivational outcomes, and practical relevance, due to
a lack of understanding of why and how these relations should differ across subjects.
Instead, we assume that the proposed effects (see above) can be found in all subjects.

Method

Sample

The sample consisted of 1434 Austrian vocational students (64.3% female, mean
age=16.89 years, SD=1.47 years, Grades 10-13). The students attended secondary
business schools (“Handelsakademien’, HAK), a form of higher-level vocational educa-
tion in the Austrian education system. Secondary business schools in Austria generally
last 5 years (Grades 9-13) and provide a complete training program in business man-
agement and business administration. Moreover, students in secondary business schools
can take a comprehensive final examination (“Matura”) at the end of their studies to
obtain a university entrance qualification. We investigated five subjects, namely account-
ing (22.9%), business administration (20.2%), mathematics (18.2%), English (17.6%), and
German, i.e., the official national language of Austria (21.1%). Trained research assis-
tants collected data in 109 classes. After receiving instructions from the trained research
assistants, the students completed an online questionnaire in the school computer lab.
The subjects were determined randomly, so that different students within the same class
filled out different versions of the questionnaire. We therefore considered the group of
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students within each class assigned to the same questionnaire version as our cluster unit.
There were 54 clusters for accounting (average cluster size: 6.09 students), 44 clusters
for business administration (average cluster size: 6.57 students), 40 clusters for English
(average cluster size: 6.28 students), 50 clusters for German (average cluster size: 5.98
students), and 40 clusters for mathematics (average cluster size: 6.53 students).

Measures

Self-report scales were employed to assess mastery goal structures, mastery goals, self-
efficacy and practical relevance. All items were rated on a scale from “I do not agree at
all” (0) to “I agree entirely” (100) and students were asked to indicate their agreement
with the items using a slide bar. The items for mastery goal structures, mastery goals,
and practical relevance were measured with reference to one of the subjects described
above. On the other hand, self-efficacy referred to students’ beliefs about their ability to
overcome difficulties more generally, without focusing on any particular subject.

Mastery goal structures

A scale consisting of six items reflecting the six TARGET dimensions was used to assess
students’ perceptions of mastery goal structures (all items were based on Bergsmann
et al. 2013, and Liftenegger et al. 2014). Following the phrase “In [specific subject,
e.g., accounting or German] ..” came statements referring to each dimension, i.e., “..
we should try out different ways to learn” for task, or “... we make important decisions
together with the teacher” for autonomy, ... the teacher informs me about my learning
progress” for recognition, “...we can work on tasks together with classmates if we want”
for grouping, “... it does not matter if one makes a mistake” for evaluation, and “... we can
bring forward our own interests” for time (a for accounting =0.74; « for business admin-
istration =0.78; o for English = 0.76; o for German =0.79; o for mathematics =0.78).

Mastery goals
We used three items to gauge students’ mastery goals. Introduced by the item stem

”

“In [specific subject, e.g., accounting or German] I particularly strive to.., students

« ” o«

responded to the following statements: “..learn a lot of new things’, “.. understand
what I am learning’, and “... improve my competences” (a,=0.78; o, =0.78; a =0.82;

ag=0.79; a,, =0.73).

Self-efficacy

We measured students’ self-efficacy with a scale by Schwarzer and Jerusalem (1995). Two
items were used, namely “I can solve most problems if I invest the necessary effort’, and
“Thanks to my resourcefulness, I know how to handle unforeseen situations” («,=0.73;
ope =0.80; o =0.81; a=0.82; a,, =0.81).

Practical relevance

The items measuring students’ perceptions of the practical relevance of teachers’
instruction were developed in a collaborative project with vocational students carried
out by the second and third authors. Two items were developed and employed in this
study (“In [specific subject, e.g., accounting or German], the teacher links theoretical
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instruction with practical applications” and “In [specific subject, e.g., accounting or
Germanl], I learn something that I can use in the future” (a,=0.68; ot,, =0.77; oz =0.67;
ag=0.70; a,, =0.54).

Statistical analyses and missing data

Given the multi-level structure of our data, all models in this study were specified as
two-level models using the TYPE=TWOLEVEL command in Mplus 7.3 (Muthén and
Muthén 1998-2015). We first set up multilevel confirmatory factor analyses (ML-CFAs)
separately for each subject in order to test the adequacy of the measurement models
for mastery goal structures and mastery goals. Goodness of fit was assessed with the
root mean square error of approximation (RMSEA), the Tucker-Lewis Index (TLI), and
the comparative fit index (CFI), in association with the robust maximum likelihood
estimator (MLR) as well as the y*-test for model fit and inspection of parameter esti-
mates. To evaluate the model fit, we relied on rules of thumb for cut-off values reflecting
excellent and adequate fit to the data, respectively: (a) CFI and TLI >0.95 and 0.90; (b)
RMSEA <0.06 and 0.08 (Hu and Bentler 1999; Marsh et al. 2004). All of these cut-off
values should be taken as rough guidelines, not golden rules (Marsh et al. 2004).

Second, multilevel models (MLM) were estimated to investigate the relations between
mastery goal structures, students’ motivation and the mediating effects of practical rel-
evance separately for each subject (see Fig. 1). All variables were entered both at the
individual student level and the classroom level. Group-mean centering was applied to
the predictor variables at the individual student level (see e.g., Lidtke et al. 2009). We
chose group-mean centering as we were interested in both within-class and between-
class effects of students’ perceptions of mastery goal structures on the outcomes and
group-mean centering allows these two effects to be disentangled. On the classroom
level, student ratings of mastery goal structures refer to differences between classes,
while on the individual student level, they represent idiosyncratic student perceptions
(Ludtke et al. 2009). Although mastery goal structures capture features of the learning

Practical
TARGET relevance
Mastery goal
structures
L2
Classroom Mastery
Level goals Self-efficacy
L1
Individual
Student Level
Practical
TARGET relevance
Mastery goal
structures
Mastery
goals Self-efficacy
Fig. 1 Multilevel predictive model: Statistical model for investigating relations between mastery goal
structures, mastery goals, and self-efficacy, and mediating effects of practical relevance on the individual
student and the classroom level in each subject
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environment common to all students (“climate construct’, see e.g., Marsh et al. 2012;
Morin et al. 2014) and the primary level of interest is thus the classroom level, we addi-
tionally explored their effects on the individual student level, i.e., individual students’
perceptions of teachers’ mastery-oriented practices (see also e.g., Karabenick 2004). Put
differently, we examined (a) whether individual perceptions of mastery goal structures
predict motivational outcomes and whether these effects are mediated by practical rele-
vance, and (b) whether the mean ratings of mastery goal structures of students in classes
predict motivational outcomes and whether these effects are mediated by practical rel-
evance—irrespective of individual student perceptions. Statistically, when group-mean
centering is applied, the between-class effects of students’ aggregated perceptions do not
control for interindividual differences in students’ perceptions of the learning environ-
ment (e.g., their mastery goal structures). By contrast, when grand mean centering is
used, the between-class effect can be regarded as a partial effect controlling for the effect
of students’ individual ratings (Liidtke et al. 2009).

We set up our MLM and report significance tests for the indirect effects in our media-
tion analyses relying on Bayes estimation. An advantage of Bayesian methods is that they
can deal with asymmetric distributions and thus provide accurate results even if param-
eters are not normally distributed. The indirect effect in mediation models represents
the multiplication of two regression coefficients and is thus always skewed. Therefore,
Bayesian estimation, which allows for the handling of non-normal parameters, is par-
ticularly well suited for mediation analyses (Van de Schoot et al. 2014; see also Yuan and
MacKinnon 2009, for an extensive discussion of Bayesian mediation analysis). Accord-
ingly, the Bayesian Markov chain Monte Carlo (MCMC) method was used to estimate
the MLM. Eight Markov chains were requested and a minimum number of 20,000 itera-
tions were specified. The default convergence criterion for Bayesian models is that a pro-
portional scale reduction (PSR) factor is close enough to 1 for each parameter (Gelman
and Rubin, 1992; Muthén 2010). In addition, we checked all trace plots for convergence
and report posterior predictive p-values (PPP) for all models. PPP values around 0.50
are indicative of a well-fitting model (van de Schoot et al. 2014). To deal with missing
data (which ranged between 0 and 0.9% on the item level for all analyzed variables), full
information maximum likelihood estimation (FIML) and Bayesian estimation were used
(Enders 2010).

Results

Model fit indices for the ML-CFAs revealed a (very) good model fit for all scales in
accounting, business administration, German, English, and mathematics, hence indicat-
ing sound measurement properties for the investigated constructs (see Table 1). Table 1
reports the proportion of the total variance determined to be attributable to the class
level (=intraclass correlation, ICC1) and the level of agreement among students’ ratings
of the class-level constructs (=ICC2; Bliese, 2000). ICC1 values were logically in most
cases higher for mastery goal structures than for self-efficacy and mastery goals. Indeed,
mastery goal structures can be best understood as a classroom climate construct, which
varies between classrooms, whereas mastery goals and self-efficacy represent individual
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Table 1 Multilevel confirmatory factor analysis result: model fit, ICC1 and ICC2 for all
scales of mastery goal structures, mastery goals, self-efficacy, and practical relevance
in five subjects

X df CFI TLI RMSEA ICC1 ICC2
Accounting
Mastery goal structure 56.70% 22 0.91 0.87 0.054 0.134 0.785
Mastery goals 0.63 3 1.00 1.02 0.000 0.047 -
Self-efficacy - - - - - 0.006 -
Practical relevance - - - - - 0.105 0.734
Business economics
Mastery goal structure 3245 23 0.97 0.96 0.038 0.155 0.812
Mastery goals 117 3 1.00 1.02 0.000 0.046 -
Self-efficacy - - - - - 0.027 -
Practical relevance - - - - - 0.129 0.776
English
Mastery goal structure 46.09% 24 093 0.92 0.061 0.072 0.647
Mastery goals 1.30 2 1.00 1.00 0.000 0.039 -
Self-efficacy - - - - - 0.005 -
Practical relevance - - - - - 0.093 0.705
German
Mastery goal structure 61.81% 24 0.92 0.90 0.072 0.085 0.686
Mastery goals 3.01 3 1.00 1.00 0.004 0.118 -
Self-efficacy - - - - - 0.024 -
Practical relevance - - - - - 0.064 0616
Mathematics
Mastery goal structure 47.41% 23 0.94 093 0.064 0.125 0.770
Mastery goals 1.45 4 1.00 1.01 0.000 0.039 -
Self-efficacy - - - - - 0.018 -
Practical relevance - - - - - 0.141 0.793

x> = Chi square test of model fit; TLI =Tucker-Lewis index; CFl = comparative fit index; RMSEA =root mean square error of
approximation; Note that self-efficacy and practical relevance have only two manifest indicators, wherefore no multilevel
confirmatory factor analytic measurement model was set up and no model-fit indices are reported

*»< .05

student characteristics. ICC2 values are interpreted in line with other reliability meas-
ures and were in the acceptable to satisfactory range in this study.

For the Bayesian MLMs, all trace plots and PSR factors revealed proper convergence.
The PPP values ranged between 0.438 and 0.521, indicating that all models fit the data
rather well. Below, we report the results of the MLMs for the five subjects. Table 2 dis-
plays the results from all MLMs (unstandardized and standardized effects).

Accounting

At the individual student level, mastery goal structures positively predicted mastery
goals (unstandardized 3 =0.21, p<.01) as well as self-efficacy (unstandardized E =0.16,
p<.05). Furthermore, mastery goal structures positively predicted the practical rele-
vance of instruction (unstandardized B =0.64, p<.01) and practical relevance positively
predicted mastery goals (unstandardized B =0.30, p<.01). The indirect effect of mastery
goal structures on mastery goals, as mediated by practical relevance, was statistically



Bardach et al. Empirical Res Voc Ed Train (2019) 11:9 Page 11 of 18

Table 2 Main effects from the multilevel predictive models

Model Est.(S.D.) Std. (S.D.)
Accounting

Classroom-level (L2) effects

Mastery goal structure — Mastery goals 0.19 (0.16) 0.32(0.23)
Mastery goal structure — Self-efficacy 0.02(0.14) 0.07 (0.40)
Mastery goal structure — Practical relevance 0.63 (0.13) ** 0.56 (0.08) **
Practical relevance — Mastery goals 0.10 (0.14) 0.17 (0.25)
Practical relevance — Self-efficacy 0.04(0.12) 0.14(047)
Individual-level (L1) effects

Mastery goal structure — Mastery goals 0.21 (0.07)** 0.18 (0.06) **
Mastery goal structure — Self-efficacy 0.16 (0.07)* 0.14 (0.06) *
Mastery goal structure — Practical relevance 0.64 (0.06) ** 0.49 (0.04) **
Practical relevance — Mastery goals 0.30 (0.05)** 0.32(0.05) **
Practical relevance — Self-efficacy 0.06 (0.06) 0.07 (0.07)
Business administration

Classroom-level (L2) effects

Mastery goal structure — Mastery goals —0.04 (0.14) —0.09 (0.27)
Mastery goal structure — Self-efficacy —0.11 (0.19) —0.22 (0.34)
Mastery goal structure — Practical relevance 0.77 (0.17) ** 0.74 (0.06)**
Practical relevance — Mastery goals 0.39 (0.13)** 0.87 (0.26)**
Practical relevance — Self-efficacy 7 (0.19) 0.36 (0.36)
Individual-level (L1) effects

Mastery goal structure — Mastery goals 0.35(0.07) ** 031 (0.06) **
Mastery goal structure — Self-efficacy 0.06 (0.08) 0.05 (0.07)
Mastery goal structure — Practical relevance 0.63 (0.06) ** 0.52 (0.04) **
Practical relevance — Mastery goals 4 (0.06) ** 5(0.06) **
Practical relevance — Self-efficacy 0.03 (0.07) 0.03 (0.07)
English

Classroom-level (L2) effects

Mastery goal structure — Mastery goals 0.36 (0.19)* 0.50 (0.23)*
Mastery goal structure — Self-efficacy —0.00 (0.23) —0.00 (0.36)
Mastery goal structure — Practical relevance 0.79 (0.18)** 0.58 (0.10)**
Practical relevance — Mastery goals 0.10(0.15) 0.17 (0.26)
Practical relevance — Self-efficacy 0.08 (0.17) 0.17 (0.38)
Individual-level (L 1) effects

Mastery goal structure — Mastery goals 0.34 (0.07)** 0.33 (0.07)**
Mastery goal structure — Self-efficacy 0.15(0.10) 0.12(0.07)
Mastery goal structure — Practical relevance 0.61 (0.06)** 0.52 (0.04)**
Practical relevance — Mastery goals 0.03 (0.06) 0.03 (0.07)
Practical relevance — Self-efficacy 0.06 (0.08) 0.05(0.07)
German

Classroom-level (L2) effects

Mastery goal structure — Mastery goals 0.32(0.24) 0.30(0.22)
Mastery goal structure — Self-efficacy 0.04 (0.19) 0.07 (0.07)
Mastery goal structure — Practical relevance 0.80 (0.14)** 0.64 (0.08)**
Practical relevance — Mastery goals 0.26 (0.21) 0.32(0.24)
Practical relevance — Self-efficacy —0.07(0.16) —0.15(0.36)
Individual-level (L1) effects

Mastery goal structure — Mastery goals 0.24 (0.08)** 0.20 (0.07)**

Mastery goal structure — Self-efficacy 0.08 (0.08) 0.07 (0.07)
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Table 2 (continued)

Model Est. (S.D.) Std. (S.D.)
Mastery goal structure — Practical relevance 0.77 (0.07)** 0.58 (0.04)**
Practical relevance — Mastery goals 0.21 (0.06)** 0.23 (0.07)**
Practical relevance — Self-efficacy 0.08 (0.07) 0.10 (0.08)

Mathematics
Classroom-level (L2) effects

Mastery goal structure — Mastery goals 0.23(0.17) 0.32(0.23)
Mastery goal structure — Self-efficacy 0.35(0.17)** 0.72 (0.28)**
Mastery goal structure — Practical relevance 0.83 (0.16)** 0.67 (0.09)**
Practical relevance — Mastery goals 032 (0.13)* 0.57 (0.21)*
Practical relevance — Self-efficacy —0.29 (0.14)* —0.76 (0.27)*
Individual-level (L1) effects

Mastery goal structure — Mastery goals 0.26 (0.08)** 0.22 (0.07)**
Mastery goal structure — Self-efficacy 0.12 (0.08) 0.10 (0.07)
Mastery goal structure — Practical relevance 0.72 (0.07)** 0.56 (0.04)**
Practical relevance — Mastery goals 0.26 (0.06)** 0.29 (0.06)**
Practical relevance — Self-efficacy 0.02 (0.07) 0.03 (0.08)

Est.=unstandardized parameter estimate; S. D. = Bayesian Posterior Standard Deviation; Std.=standardized parameter
estimate

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

significant (unstandardized B=0.19, p<.01). At the classroom level, mastery goal struc-
tures predicted practical relevance (unstandardized ,3 =0.63, p<.01).

Business administration

For business administration, we found positive relations between mastery goal struc-
tures and mastery goals (unstandardized B =0.35, p<.01), mastery goal structures and
practical relevance (unstandardized ,E =0.63, p<.01), as well as practical relevance and
mastery goals (unstandardized E =0.14, p<.01). Moreover, the results revealed a statis-
tically significant positive indirect effect of mastery goal structures on mastery goals,
as mediated by practical relevance (unstandardized ,3 =0.09, p<.01). At the classroom
level, mastery goal structures were positively related to practical relevance (unstand-
ardized 8 =0.77, p<.01) and practical relevance was positively related to mastery goals
(unstandardized //3\ =0.39, p<.01). Furthermore, the indirect effect of mastery goal struc-
tures on mastery goals, as mediated by practical relevance, was statistically significant
(unstandardized 3:0.30, p<.01).

English

At the individual student level, mastery goal structures positively predicted mastery
goals (unstandardized B =0.34, p<.01). Moreover, the results showed that mastery
goal structures positively predicted the practical relevance of instruction (unstandard-
ized B =0.61, p<.01, respectively). The same pattern emerged at the classroom level, i.e.,
mastery goal structures positively predicted mastery goals and the practical relevance
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of instruction (unstandardized ﬁA =0.36, p<.05, and unstandardized ﬁA =0.79 p<.01,
respectively). None of the indirect effects were statistically significant.

German

The results for German indicated that at the individual student level, mastery goal struc-
tures positively predicted mastery goals (unstandardized B =0.24, p<.01). Further-
more, mastery goal structures positively predicted practical relevance (unstandardized
B=0.77, p<.01), and practical relevance positively predicted mastery goals (unstand-
ardized E =0.21, p<.01). Furthermore, the indirect effects of mastery goal structures on
the motivational constructs, mediated by practical relevance, were statistically signifi-
cant for mastery goals (unstandardized B =0.16, p<.01). At the classroom level, mastery
goal structures positively predicted the practical relevance of instruction (unstandard-
ized B =0.80, p<.01).

Mathematics

Finally, in mathematics, mastery goal structures positively predicted mastery goals
(unstandardized E =0.26, p<.01) and practical relevance (unstandardized E =0.72,
p<.01), while mastery goals were positively predicted by practical relevance (unstand-
ardized 8 =0.26, p<.01) at the individual student level. Furthermore, the indirect effect
of mastery goal structures on mastery goals, as mediated by practical relevance, proved
to be statistically significant (unstandardized B =0.19, p<.01). At the classroom level,
mastery goal structures positively predicted self-efficacy (unstandardized B =0.35,
p<.01). In addition, mastery goal structures were positively related to practical relevance
(unstandardized E =0.83, p<.01). Practical relevance was positively related to mastery
goals (unstandardized B =032, p<.05), but negatively related to self-efficacy (unstand-
ardized B =—0.29, p<.05). The indirect effect of mastery goal structures on mas-
tery goals, as mediated by practical relevance, was positive and statistically significant
(unstandardized E =0.26, p<.05), while the indirect effect of mastery goal structures on
self-efficacy, as mediated by practical relevance, was negative and statistically significant
(unstandardized E =—0.24, p<.05).

Discussion

The present study examined the relation between mastery goal structures and vocational
students’ mastery goals and self-efficacy. Moreover, it shed light on whether these effects
are (partially) mediated by practical relevance. The study’s findings indicate that in all
subjects, mastery goal structures were positively related to mastery goals at the indi-
vidual student level, with the strongest relations occurring for business administration
and English. These results concerning the direct effects of mastery goal structures on
mastery goals at the individual student level supported our hypotheses and are in line
with findings from other educational contexts (e.g., Liftenegger et al. 2017, for a study
in regular secondary education). In addition, they add to our existing knowledge on the
subject-specificity of a mastery goal structure’s relation to achievement goals, which has
so far mainly focused on the individual student level (e.g., Anderman and Midgley 1997;
Bong 2004). Moreover, we found that mastery goal structures positively predicted self-
efficacy at the individual student level for accounting, hence replicating the findings of
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studies conducted in educational contexts other than vocational schools for this sub-
ject (e.g., Friedel et al. 2007). The fact that more statistically significant effects emerged
for the motivational outcome of mastery goals than for self-efficacy and that the effects
for mastery goals were larger in magnitude might be due to the way we assessed self-
efficacy. While all other measures referred to one of the five subjects, self-efficacy was
operationalized as a student’s general perception that he or she can handle difficult situ-
ations and is able to solve problems by putting forth effort. Nonetheless, for accounting,
it was found that the extent to which a student perceives instruction in accounting as
mastery-oriented fosters not only his or her mastery goals, but also positive general self-
beliefs. Although this finding is based on one study and one sample and requires replica-
tions before confident conclusions can be reached, we suggest that one possible reason
could be that in the vocational schools in our sample, accounting might be a subject that
students value particularly highly and attach importance to. Due to the personal mean-
ing of this subject, the positive and mastery-oriented experiences a student has in class
could therefore affect his or her general self-efficacy.

Results at the individual student level further revealed that mastery goal structures
positively predicted the practical relevance of instruction, which in turn positively pre-
dicted mastery goals for all subjects except English. On the other hand, for self-efficacy,
no relation with practical relevance occurred. Importantly, practical relevance partially
mediated the effect of mastery goal structures on mastery goals for accounting, busi-
ness administration, German, and mathematics. These findings concerning the mediat-
ing effect highlight the crucial role that linking (mastery-focused) instruction to practice
and students’ future (working) lives plays for individual vocational students’ motivation.

At the classroom level, the hypothesized positive direct effects of mastery goal struc-
tures on personal mastery goals were restricted to the subject of English, and the
hypothesized positive direct effects of mastery goal structures on self-efficacy to the sub-
ject of mathematics. As such, class-average mastery goal pursuit and general self-effi-
cacy seem to be affected by mastery-oriented instruction in English and mathematics,
respectively. Interestingly, the classroom-level effects solely occurred for the “classical”
and widely taught subjects of English and mathematics and not for business adminis-
tration and accounting, the two subjects specific to vocational education. However, just
as at the individual student level, the results for the classroom level showed that mas-
tery goal structures positively predicted practical relevance. In addition, we found that
practical relevance positively predicted mastery goals in business administration and
mathematics. Moreover, our results revealed a statistically significant positive indirect
effect of mastery goal structures on mastery goals, mediated by practical relevance, for
mathematics and business administration, although the direct effects of mastery goal
structures on mastery goals failed to reach statistical significance. Surprisingly, for math-
ematics, practical relevance negatively predicted self-efficacy, and the indirect effect of
mastery goal structures on self-efficacy (mediated by practical relevance) was also nega-
tive. The findings concerning self-efficacy clearly raise questions—how can we explain
the fact that classes in which students more strongly agree that the subject matter
learned in mathematics is useful for their future and that their teachers connect theory
with practice tend to score lower on measures of general self-efficacy? It could be that
further variables—not tested here—can aid in unraveling the mechanisms underlying
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this unexpected finding. For instance, consider (class-average) mathematics achieve-
ment. While students in classes with a low average achievement level in mathematics
might acknowledge that the content learned in mathematics is relevant and that their
teacher attempts to link theoretical explanations with practical inputs, these realizations
could have a detrimental effect on their self-efficacy. When combined with low or even
deficient achievement levels, practical relevance might discourage and overwhelm stu-
dents and decrease their—perhaps already fragile—beliefs in their own capabilities. This
explanation is of course purely speculation and we highly recommend that future stud-
ies investigate the interplay between practical relevance, self-efficacy, and mastery goals
structures to find out whether our finding can be replicated in further samples, and if so,
which factors (such as achievement) might account for this effect.

Practical implications

Our findings on the relation between mastery goal structures and the two motivational
constructs hold practical implications. They emphasize the value of structuring class in
alignment with a mastery goal structure in order to foster individual vocational students’
motivation. Crucially, the TARGET framework, on which our conceptualization of mas-
tery goal structures rests, provides teachers with a toolbox of related instructional strat-
egies (e.g., concerning the design of tasks, autonomy-supportive behavior, recognition
and evaluation practices, e.g., Kaplan and Maehr 2007; Liiftenegger et al. 2017). In light
of our results on the positive effect of mastery goal structures on mastery goals, and to
a lesser extent, i.e., only for accounting, on self-efficacy at the individual student level,
it appears worthwhile to encourage teachers in vocational education to focus on creat-
ing mastery goal structures. Moreover, our findings support the notion that the practi-
cal relevance of instruction appears to be especially important for students’ academic
life in vocational education and should therefore be fostered (e.g., Berger 2012; Prenzel
et al. 2002) as it can be linked to mastery-oriented instruction and motivation or even
transmits the effect of the former to the latter. Hence, we conclude that teachers in voca-
tional education would do well to emphasize both mastery goal structures and practical
relevance. As such, we argue on the one hand for the application of achievement goal
theory’s basic tenets (i.e., establish mastery goal structures to elicit mastery goals) and
on the other hand, encourage practitioners to adapt achievement goal theory to the spe-
cific context of vocational education by additionally paying attention to the practical rel-
evance of instruction.

Limitations and future directions for research

The results presented above must be considered in light of several limitations. The direc-
tion of effects we propose, with mastery goal structures predicting the motivational con-
structs, is theoretically sound and has received empirical support in previous studies (see
e.g., Luftenegger et al. 2014). However, we are also aware that the use of cross-sectional
data is a limitation of our study. Therefore, future work in this direction should employ
longitudinal designs that allow for more confident conclusions regarding causality. Fur-
thermore, even though mastery goals and self-efficacy represent two key motivational
constructs, we see a need to further expand classroom goal structure’s motivational
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nomological network in the context of vocational education by including more motiva-
tional outcomes, e.g., self-concept or implicit theories (e.g., Khajavy et al. 2018). Lastly,
practical relevance was the only potential mediator we considered in our study. Thus,
future research would do well to investigate a range of further potential mediators, such
as students’ achievement or teachers’ relatedness with students (e.g., Klassen et al. 2012).

Conclusions

The present research was designed to investigate the effects of mastery goal structures
on students’ self-efficacy beliefs and their adoption of mastery goals, and to empiri-
cally test whether these effects are (partially) mediated by the practical relevance of
instruction. Aligned with research on mastery goal structures in other educational
settings, our work provides evidence for the adaptiveness of mastery goal structures
for individual students’ motivation, particularly with regard to mastery goals. Moreo-
ver, we found support for mastery goal structure’s positive association with practi-
cal relevance at both levels, and, for some subjects, practical relevance mediated the
effects of mastery goal structures on mastery goals (partial mediation for four sub-
jects at the individual student level, total mediation for two subjects at the classroom
level). Conducting all analyses separately for five subjects—accounting, business
administration, German, English, and mathematics—allowed to gain insights into
which effects between the context (i.e., mastery goals) and personal motivational pat-
terns (i.e., mastery goals and self-efficacy) in our study might best be conceived of
as subject-specific and which effects seem to generalize across subjects in vocational
school. While the results of our study hold practical implications for structuring class
in vocational education, our work also raises a number of opportunities for future
research on vocational students’ perceptions of mastery goal structures and points
towards the promise of paying attention to contextual influences on vocational stu-
dents’ motivation.
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