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A B S T R A C T

In this study, we aimed to investigate the different routes through which perceived goal structures, and in turn
mastery-approach and performance-approach goals in mathematics, predict subsequent academic performance.
Path analyses with a sample of Turkish adolescents (N= 369; 49.1% males; Mage = 16.67 years, SD = 1.85)
revealed two distinct paths. After controlling for mid-year grades, we found perceived mastery goal structures to
relate (positively) to mastery-approach goals, which in turn positively predicted end-year grades through
challenge seeking. In contrast, perceived performance goal structures related positively to both performance-
approach and performance-avoidance goals with the former directly predicting higher end-year grades, and the
latter being related negatively to challenge seeking. These findings imply that there may exist different paths
that can predict academic performance.

1. Introduction

Achievement goal theorists have been debating for over a decade
about whether performance-approach goals (i.e., goals that aim at
outperforming others) constitute a maladaptive form of motivation and
hence whether it should be totally discouraged by teachers and parents
(Harackiewicz, Barron, Pintrich, Elliot, & Thrash, 2002; Midgley,
Kaplan, & Middleton, 2001). This is because performance-approach
goals, as compared to mastery-approach goals (i.e., goals focusing on
attaining mastery and learning), can become a double-edged sword as
the highly likely costs (such as challenge avoidance) that they in-
herently carry outweigh the few benefits that they might bring (e.g.,
higher grades) (Brophy, 2005). Although mastery-approach goals are
considered more adaptive than performance-approach goals (Hulleman
& Senko, 2010; Midgley et al., 2001), it should be admitted however
that performance-approach goals may become attractive for many
students, teachers, and parents, namely because they are positively
associated with a valuable outcome: Higher grades.

Indeed, prior research has pointed out that performance-approach
goals can more reliably predict academic performance than mastery-
approach goals (Hulleman, Schrager, Bodmann, & Harackiewicz, 2010).
Yet, as Senko, Hulleman, and Harackiewicz (2011) proposed, mastery-

approach goals may also predict higher academic performance, yet
indirectly through some intervening mechanisms. Remarkably, al-
though this suggestion seems to resolve several issues regarding whe-
ther mastery-approach goals can also predict higher performance, it has
received little attention. This is unfortunate because if mastery-ap-
proach goals are indeed conducive of higher grades, through different
channels, then their utility value can be further underscored.

Showing thus that mastery-approach goals can also predict aca-
demic performance, may render performance-approach goals even less
attractive among teachers, parents, or education-policy makers who
might favor them. In that way, students may be further discouraged to
endorse performance-approach goals and thus they may be further
protected from their side effects. In our study, we aimed to shed light on
this issue. In particular, we aimed to investigate whether mastery-ap-
proach goals can also predict, next to performance-approach goals,
higher grades, yet indirectly through challenge seeking. We opted for
challenge seeking as it is considered a key marker of adaptive
achievement striving (Dweck, 1986) and an index of students' cogni-
tive, affective, and motivational growth (Meyer, Turner, & Spencer,
1997). By showing that mastery-approach goals may also predict higher
grades at school, we aimed to further highlight the usefulness of mas-
tery-approach goals as the safe route through which students can
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pursue their academic goals, including higher grades.

1.1. Achievement goals and academic performance

Broadly speaking, achievement goals have been defined as the
reasons for which people strive for success in achievement settings
(Ames & Archer, 1988; Dweck & Leggett, 1988; Nicholls, 1984). The
most commonly agreed conceptualization of achievement goals distin-
guishes them depending on how people define and valence (i.e., ap-
praise) competence (Elliot & McGregor, 2001). Based on that definition,
three types of achievement goals seem especially relevant in the edu-
cational contexts; these are (a) mastery-approach goals when compe-
tence is defined with absolute or self-referenced criteria and is valenced
positively; (b) performance-approach goals when competence is defined
with normative criteria and is valenced positively; and (c) performance-
avoidance goals when competence is defined with normative criteria and
is valenced negatively. A student who strives to comprehend the subject
material of the day or to improve her level of understanding is supposed
to endorse mastery-approach goals, while a student who aims at out-
performing her peers is supposed to pursue performance-approach
goals. Accordingly, a student who aims at avoiding being worse than his
or her classmates is said to adopt performance-avoidance goals.

Research has shown that mastery-approach goals are the most
consistent and reliable predictors of a wide range of desired outcomes
including, but not limited to, interest (Hulleman et al., 2010), enjoy-
ment (Daniels et al., 2009), and challenge seeking (Lee & Kim, 2014). In
contrast, performance-avoidance goals have been associated with un-
desired outcomes such as heightened anxiety (Daniels et al., 2009) and
challenge avoidance (Jagacinski, Kumar, & Kokkinou, 2008; Shim &
Ryan, 2005). Performance-approach goals have shown a mixed pattern.
Some studies for instance have found that they did not differ from
mastery-approach goals in outcomes such as task involvement and en-
joyment among achievement oriented people (Elliot & Harackiewicz,
1994). Other studies have also shown that although performance-ap-
proach goals are not associated with some positive outcomes such as
intrinsic motivation (Murayama & Elliot, 2009) and challenge seeking
(Lee & Kim, 2014), they predict academic performance (Barron &
Harackiewicz, 2003; Wolters, 2004).

Regarding the main aim of our study, the relation of mastery-ap-
proach goals and performance-approach goals to school performance,
recent literature has revealed that performance-approach goals that are
defined as a pure aim to outperform others, rather than as an over-
arching reason to demonstrate high competence (Elliot, 2005; cf.
Kaplan & Maehr, 2007), predict in a more reliable way academic per-
formance, than mastery-approach goals (Bipp & van Dam, 2014; Durik,
Lovejoy, & Johnson, 2009; Elliot, McGregor, & Gable, 1999). These
findings are consistent with the meta-analysis of Hulleman et al. (2010)
but contradict a more recent meta-analysis which has shown that si-
tuationally induced mastery-approach goals, as compared to perfor-
mance-approach ones, lead to somewhat better performance in verbal
tasks (Van Yperen, Blaga, & Postmes, 2015).

Regarding school performance, there are also a few studies which
have shown that school performance is predicted either by both mas-
tery-approach and performance-approach goals (Chen, 2015; Church,
Elliot, & Gable, 2001; Linnenbrink, 2005; Matos, Lens, Vansteenkiste, &
Mouratidis, 2017 - Sample 2; Niepel, Brunner, & Preckel, 2014; Senko,
Hama, & Belmonte, 2013; Song, Bong, Lee, & Kim, 2015) or by mastery-
approach goals only (Keys, Conley, Duncan, & Domina, 2012; Lau &
Nie, 2008; Matos et al., 2017 - Sample 1; Shim, Ryan, & Anderson,
2008). Yet, most of these studies showing mastery-approach goals being
equivalent or superior to performance-approach goals relied on an
earlier conceptualization of performance-approach goals according to
which the aim of outperforming others is intertwined with ego concerns
– for instance the higher-order aim to demonstrate superior ability (see
also Kaplan & Maehr, 2007). Therefore, it remains unclear whether
mastery-approach goals are more conducive than performance-

approach goals when goals are devoid of a higher-order reason (e.g., to
develop competence for mastery-approach goals; to demonstrate com-
petence for performance-approach goals).

Indeed, research has shown that when performance-approach goals
are operationally defined as pure aims (i.e., just to outperform others),
they predict school performance in a more consistent way than mastery-
approach goals do (Hulleman et al., 2010; Senko et al., 2011). Does this
mean that students should favor performance-approach goals over
mastery-approach goals if they are to achieve academically? Should
they become more vigilant only on what is required to learn (Senko
et al., 2013) thereby following the teachers' agenda (Hulleman & Senko,
2010)? Not at all, because mastery-approach goals may still lead to
improved academic performance. But they may do so in an indirect
way. In support of this view, a few studies with university students have
shown that mastery-approach goals predict, next to performance-ap-
proach goals, higher grades through interest (Harackiewicz, Durik,
Barron, Linnenbrink-Garcia, & Tauer, 2008) or enjoyment (Daniels
et al., 2009).

Yet, as this brief overview of studies that operationally defined
achievement goals as pure aims suggests, the indirect paths linking
mastery-approach goals with academic performance have been shown
in studies conducted in higher-education contexts and among university
students. So, a question that awaits answering is whether a similar path
exist in secondary educational systems, where interest, enjoyment, or
challenge is less likely to manifest in courses, like mathematics, that are
compulsory rather than elective. To the best of our knowledge, there
has been only one study which investigated a similar process among
high school students and which has also shown through path analysis
mastery-approach goals to predict higher grades through interest
(Dinger, Dickhauser, Spinath, & Steinmayr, 2013). Yet, in that research
the effects of prior grades were not considered. We therefore intended
to revisit this issue by controlling for prior grades, by assessing per-
formance-approach goals as well as mastery-approach and perfor-
mance-avoidance goals as pure aims, and by examining challenge
seeking as a particular mechanism that mediates the relation between
mastery-approach (but not performance-approach or performance-
avoidance goals) and school performance.

1.2. Challenge seeking and achievement goals

As said, challenge seeking constitutes an adaptive motivational re-
sponse pattern (Dweck & Leggett, 1988), namely because it is in-
herently tied with intrinsic motivation (Lepper, Corpus, & Iyengar,
2005). Indeed, students who enjoy challenges (or perceive academic
tasks as such) are more likely to recruit their inner resources and invest
more time and effort in their schoolwork (Putwain et al., 2016; Strati,
Schmidt, & Maier, 2017). Besides, as Grant and Dweck (2003) have
shown, seeking challenging tasks and striving for learning are closely
associated to each other and they together predict more energy ex-
penditure and persistence in class work (see also Donnellan, 2008).
Apparently, such an adaptive response pattern is presumed to facilitate
performance in the long run (Dettmers, Trautwein, Lüdtke, Kunter, &
Baumert, 2010) because, among others, challenge seeking seems to
coincide with deep strategy use, preference for difficult tasks, and
taking action in the face of impediments (Turner, Thorpe, & Meyer,
1998).

Further support to the view that challenge seeking may act as the
link between mastery approach goals and school performance comes
from the meta-analytic review conducted by Hulleman et al. (2010).
These authors found that mastery-approach goals that in their opera-
tional definition embrace the notion of challenge seeking and (or) in-
terest were more positively related to performance (r= 0.14) as com-
pared to mastery-approach goals that focus on mastery and
improvement (r = 0.05). This meta-analytic finding implies that chal-
lenge-seeking may perhaps drive part of the relation between mastery-
approach goals and performance, something which becomes unnoticed
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once mastery-approach goals are defined, and assessed, as pure aims.
That is, as goals simply aiming at mastering, learning, and under-
standing a task in hand (Elliot & Murayama, 2008). Even under such
conceptualization however, mastery-approach goals may still relate to
higher academic achievement because, as Senko et al. (2011) argue,
mastery-approach goals may activate one's curiosity or challenge.
Therefore, although it seems that challenge seeking may mediate, and
explain, the relation between mastery-approach goals and academic
performance, there is no empirical research testifying this proposition.
The main aim of our study thus was to test this hypothesis. Further-
more, we investigated whether perceptions of classroom environment
(namely, the degree to which classroom environment favors mastery
strivings or competition) may also account for any variance in the en-
dorsement of mastery-approach, performance-approach, and perfor-
mance-avoidance goals.

1.3. Perceived classroom environment and achievement goals

In the achievement goal research tradition, the learning environ-
ment of a classroom, termed goal structures (Ames, 1992), is considered
to direct students toward endorsing certain achievement goals (Meece,
Anderman, & Anderman, 2006; Meece, Glienke, & Burg, 2006). Per-
ceived classroom goal structures have been usually discerned as those
that promote learning, mastery, and improvement (and thus termed
mastery goal structures), those that favor competition and rivalry among
students (and thus termed performance-approach goal structures), and
those that highlight avoiding doing mistakes and showing in-
competence in front of the others (and thus termed performance-avoid-
ance goal structures).

There is ample evidence in the literature to claim that mastery goal
structures are linked with more desired outcomes than performance
goal structures (for a review, see Rolland, 2012). For instance, per-
ceived mastery goal structures have been associated positively with
intrinsic motivation (Murayama & Elliot, 2009), help-seeking (Schenke,
Lam, Conley, & Karabenick, 2015), cognitive strategies (Wolters, 2004),
and academic achievement (Lau & Nie, 2008; Roseth, Johnson, &
Johnson, 2008), either directly, or indirectly through the endorsement
of mastery-approach goals (Kaplan & Maehr, 2007; Wolters, 2004).
Conversely, performance-approach goal structures have been asso-
ciated negatively with certain desired outcomes such as intrinsic mo-
tivation (Murayama & Elliot, 2009), achievement, and task engagement
and positively with some unwanted outcomes such as effort withdrawal
and avoidance coping (Lau & Nie, 2008). Yet, with respect to
achievement, a quasi-experimental study showed that students per-
formed better when they were found in classrooms in which more
emphasis was put on performance-approach goals or on performance-
approach goals along with mastery-approach goals (Linnenbrink,
2005).

To summarize, the link between perceived goal structures and
academic correlates has been shown through three different, sometimes
overlapping, approaches. The first considers perceived goal structures,
along with achievement goals, as antecedents of the school-related
outcomes. The second approach presumes that goal structures enhance
the adoption of certain achievement goals which in turn predict aca-
demic outcomes, whereas the third one investigates whether goal
structures (namely as a classroom characteristic) moderate the asso-
ciation between personally endorsed achievement goals and outcomes
(for an overview, see Murayama & Elliot, 2009). In this study, we also
examined whether perceived goal structures would relate to grades
through the endorsement of the respective achievement goals and, in
turn, through challenge-seeking. In doing so, we aimed to contribute as
well to the discussion of whether perceived goal structures predict
educational outcomes because they favor certain achievement goals
(Meece et al., 2006), without ignoring however the reciprocal relation
between perceived goal structure and achievement goals (as one's
personal achievement goals may lead one to pay more attention to

those environmental cues that confirm and validate the pursuit of these
goals) (Nickerson, 1998). We avoided examining whether goal struc-
tures would moderate the association between achievement goals and
grades as such a test would have required multilevel analyses. Yet, this
analysis was not feasible because of the limited number of available
classes (Hox, 2010).

1.4. Overview of the present research

In this study, our main aim was to investigate to what extent aca-
demic achievement would be explained through two different channels
- a direct one that entails endorsing performance-approach goals
(something which has been already shown in prior research, yet mainly
with university students), and an indirect one that involves challenge
seeking as a mediating mechanism linking mastery-approach goals to
academic achievement. We focused on challenge seeking as a likely
mediator of the relation between mastery-approach goals and higher
grades for three reasons. First, because challenge seeking is by itself a
desired educational outcome that reflects adaptive motivational pro-
cesses (Dweck, 1986). Second because several studies have shown that
challenge seeking predict higher grades (Lepper et al., 2005). Third,
because in the earlier conceptualization of mastery-approach goals
where challenge seeking was inherently tied with mastery-approach
goals as an underlying reason (e.g., “It is very important to me to feel
that my coursework offers me real challenges”), mastery-approach
goals were found to predict academic performance (Grant & Dweck,
2003; see also Hulleman et al., 2010).

To this direction and in line with the call of Senko et al. (2011), we
hypothesized that challenge seeking would act as a mediator between
mastery-approach goals and end-year grades even after we controlled
for mid-semester grades (Hypothesis 1). Further, in line with the re-
vised achievement goal theory which (a) operationally defines perfor-
mance-approach goals as aims for surpassing others which are not ne-
cessarily tied with ego concerns (Elliot, 2005), and which (b) has shown
that such kind of goals predict better academic performance (Hulleman
et al., 2010), we anticipated performance-approach goals to directly
predict higher grades, even after controlling for baseline grades (Hy-
pothesis 2). Regarding performance-avoidance goals, we expected, in
line with prior studies which have highlighted their maladaptive nature
(Jagacinski et al., 2008; Shim & Ryan, 2005), to relate negatively to
challenge seeking and grades (Hypothesis 3).

Moreover, we explored whether perceived goals structures would
predict higher grades and challenge seeking either directly or indirectly
through achievement goals (Research Question 1). Irrespective of
whether achievement goals would fully, partly, or do not mediate the
relation between perceived goal structures and educational outcomes,
we anticipated perceived mastery goal structures to relate positively to
mastery-approach goals (Hypothesis 4a) and perceived performance
goal structures to relate positively to both performance-approach and
performance-avoidance goals (Hypothesis 4b). This is because literature
has indicated that the achievement goals that a teacher is perceived to
emphasize in his or her classroom are more easily adopted by the stu-
dents (Meece et al., 2006).

To examine our hypotheses, we recruited a sample of Turkish high
school students and focused on the math class. In doing so, we could
examine the associations among perceived goal structures, personal
achievement goals, and grades in a hypercompetitive context, given
that the Turkish educational system is normatively selective. Many
Turkish middle school students aspire to achieve high to be admitted to
renowned high schools (through national exams) and the same is true
for high school students who aspire to enter University because tertiary
education, as compared to non-tertiary education, offers much more job
opportunities in Turkey (OECD, 2012). The math course was chosen as
it is one of the main subject matters that students are tested to enter
University.
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2. Method

2.1. Participants and procedures

This study was part of a larger longitudinal research project, funded
by the National Research Council in Turkey (TUBITAK). The study was
approved by the Turkish Ministry of Education and by the ethical re-
view board of the host University and was in accordance with the
ethical treatment of human subjects. An approval to visit the selected
schools, all located in the district of Ankara, was granted by the
Ministry of Education, the school principals and school counselors, and
the board of teachers. Also, prior to data collection, an informed con-
sent was collected from students' parents. Participants were 369 (181
males; 178 females; 10 students omitted reporting their gender) high
school students belonging to 18 intact classrooms in three high schools,
all located in a district of average socioeconomic status in the city of
Ankara. Students attended the 10th (N = 217), 11th (N = 215) and
12th grade (N = 15) and their mean age was 16.67 years (SD = 1.85;
age range: 15–18 years).

According to the available statistics provided by the Turkish
Statistical Institute (2017), 52 students were coming from families with
relatively low family income (i.e., less than $650 per month), 199 from
families with medium family income (i.e., between $650 and $1650 per
month), and 107 from families with relatively high family income
(i.e., > $1600 per month); 11 students omitted this information. As for
students' mothers, 56 (14.4%) of them finished primary school, 168 had
graduated from middle or high school, while 138 had either college,
university or higher degree; the respective figures for students' fathers
were 30, 121, and 208 (no information was provided for 7 mothers and
10 fathers).

To collect the data, three research assistants visited each of the three
schools in three different days in the end of March and the first days of
April of 2015. The research assistants delivered the questionnaires in
class groups during a regular math class hour. Before doing that, they
briefly explained to the students the purpose of the study (as said to
them, the aim was to uncover the reasons students study mathematics).
Also, they explained to the students that their participation was vo-
luntary, that their responses would remain anonymous and con-
fidential, and that there were no right or wrong answers. Only a few
students (< 10) denied participation. All the questions were referred to
mathematics, translated and back-translated by two independent
groups according to the standards described by Hambleton and De Jong
(2003), and presented on a five-point Likert-type format (1 = Strongly
disagree; 5 = Strongly agree). A few months later, (September of the next
school year), a research assistant visited the schools anew to obtain
students' grades in mathematics (both mid-year and end-year grades).
The information regarding students' grades was provided from the math
teachers.

2.2. Measures

2.2.1. Perceived classroom goal structure scale
Seven items that were adapted from the Patterns of Adaptive

Learning Scale (PALS; Midgley et al., 2000) and from Urdan (2004)
were used to gauge students' perception of whether the motivational
environment of their math class favored mastery and learning (4 items;
e.g., “In our math class, it's important to understand the exercises, not
just memorize them”; α = 0.87) or competition (3 items; e.g., “In our
math class, getting good grades is the main goal”; α = 0.74).

2.2.2. Achievement goals
Three pairs of items from the Achievement Goal Questionnaire-

Revised (Elliot & Murayama, 2008) were used to assess students' mas-
tery-approach goals, that is, the degree to which students aim at
learning and improving (“My aim is to completely master the material
presented in math class” and “My goal is to learn as much as possible in

math class”; α = 0.77); performance-approach goals, that is, the degree
to which students aim at outperforming others (“My goal is to perform
better than the other students in math class.” and “I am striving to do
well compared to other students in math class.”; α= 0.83); and per-
formance-avoidance goals, that is, the degree to which students avoid
being worse than others (“My aim is to avoid doing worse than other
students” and “I am striving to avoid performing worse than others.”;
α= 0.93).

2.2.3. Challenge seeking
Challenge for studying, a subscale from Motivation for Reading

Questionnaire developed by Baker and Wigfield (1999), was adapted to
measure students' preference for challenging tasks and exercises in
mathematics. An example item reads, “I like hard, challenging math
problems”, and the internal consistency of this five-item subscale was
α= 0.88.

2.2.4. Grades
Students' math grades in the mid and end of the school year ob-

tained a few months later, were recorded. According to the grading
system in Turkish high schools, grades range from 0 to 100 and the
passing threshold is at 50.

2.3. Plan of analyses

We analyzed our data in three steps. The first step concerned pre-
liminary analyses, and included inspection of the descriptive statistics
and whether some of the covariates – namely, students' gender, and
grade-level as well as parents' education level and family income,
would be correlated to the main variables. In the second step, which
involved our main analyses, we tested the main hypotheses through
path analysis, with the aid of R and lavaan software package (Rosseel,
2012). Preliminary analyses in that step showed that the model would
not converge unless we transformed the grades to a metric similar to
those of the other scales. Therefore, grade scores were divided by 20.
Finally, in the third step we examined in more detail through bootstrap
analysis (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002) with
10,000 replications the main hypothesis of our study; that is, whether
challenge seeking would indeed mediate the relation between mastery-
approach goals and grades. These mediation tests were conducted
through two different, yet complementary approaches. The first one
was done within the framework of path modeling to test the indirect
effects between mastery-approach goals and grades by means of chal-
lenge seeking; the second approach involved testing the same media-
tion through regressions with the aid of the macro syntax provided by
Preacher and Hayes (2004). In those regressions, all the variables that
were included in the path model were included as covariates. Finally,
all the above tests were conducted in a stepwise fashion, first without
and then after controlling for mid-year grades.

3. Results

3.1. Preliminary analyses

Preliminary analyses indicated significant differences in the linear
combination of the measured variables as a function of gender (Wilk's
Λ = 0.828, F[8, 277] = 7.17, p < 0.01, multivariate η2 = 0.17) and
grade level (Wilk's Λ = 0.944, F[8, 277] = 2.06, p < 0.040), but not
as a function of parents' education (Wilk's Λ = 0.937, F[16, 554]
= 1.15, p= 0.31) or family income (Wilk's Λ = 0.951, F[16, 554]
= 0.88, p= 0.59). Inspection of the bivariate correlations however
suggested that three out of the four covariates were related to one or
more of the studied variables. Therefore, all the four covariates (i.e.,
gender, grade-level, parents' education, and family income) were in-
cluded as covariates in all the subsequent analyses. Table 1 also shows
that the two perceived goal structures and the three achievement goals
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were positively correlated to each other and they were all positively
related to challenge seeking; also, all but perceived performance goal
structures were positively related to grades.

3.2. Path analyses

Before testing our hypotheses, we first addressed our research
question by examining whether achievement goals would fully, partly,
or do not mediate the relation between perceived goal structures and
challenge seeking as well as end-year math grades, after controlling for
background variables and mid-year math grades. To address the med-
iation hypotheses, we pitted three main models to each other and found
that a partial mediation model where perceived mastery goal structures
were also directly linked with challenge-seeking best fitted our data and
was more parsimonious as compared to the full-mediation model and
the no-mediation model (where perceived goal structures and
achievement goals lie at the same level and predict challenge seeking
and grades). The partial mediation model (with students' gender and
grade-level, as well as parents' education level and family income in-
cluded as covariates) yielded the following fit: S-Bχ2 (9, N = 291)
= 16.96, p= 0.049, CFI = 0.987, SRMR = 0.027, RMSEA = 0.055
(90% CI: 0.012–0.092). The fit indices of the competing models can be
inspected in the supplementary file that is available online.

The model is displayed in Fig. 1 (covariates are not shown for
reasons of parsimony). As can be noticed, there were two distinct paths
linking perceived goal structures and achievement goals to grades.

Specifically, in line with Hypothesis 1, mastery-approach goals were
positively related to challenge seeking which in turn positively pre-
dicted math grades. Also, in support of Hypothesis 2, performance-ap-
proach goals directly and positively predicted math grades, whereas in
partial support of Hypothesis 3 performance-avoidance goals were ne-
gatively related to challenge seeking.

As explained also above, a multilevel structural equation modeling
was not possible because of the few numbers of classes with respect to
the estimated parameters. However, a imple multilevel path model that
we ran as supplementary analysis showed, consistent to the main re-
sults, that both challenge seeking (β = 0.30, p = 0.01) and perfor-
mance-approach goals (β = 0.27, p < 0.01) were positive predictors
of final grades.

Moving from the relation between achievement goal and outcomes
to the relation between perceived goal structures and achievement
goals, our tested model indicated perceived mastery goal structures to
relate positively only to mastery-approach goals, and perceived per-
formance goal structures to relate positively to both performance-ap-
proach and performance-avoidance goals; these findings provide sup-
port to Hypothesis 4a and 4b, respectively. Also, perceived mastery goal
structures were directly associated with challenge seeking. Regarding
the covariates (not shown in Fig. 1), some gender differences were
found. Specifically, females perceived the climate of their classroom as
more mastery-oriented (β = 0.17, p < 0.01), scored higher in perfor-
mance-approach goals (β = 0.18, p < 0.01), reported higher levels of
challenge seeking (β = 0.16, p < 0.01), and had higher grades

Table 1
Descriptive statistics and zero-order correlations among the measured variables (N = 369).

Variables M SD 1 2 3 4 5 6 7 8 9 10 11 12

1. Gender (Males vs. females) 0.50 0.50 –
2. Grade-level (10 vs. 11 & 12 grade) 0.47 0.50 −0.04 –
3. Parents' education level 1.49 0.67 −0.04 −0.18⁎⁎ –
4. Family income 1.15 0.65 −0.09 −0.09 0.42⁎⁎ –
5. Perceived Map goal structures 3.77 0.85 0.20⁎⁎ −0.09 0.14⁎⁎ −0.04 –
6. Perceived Pap goal structures 3.37 0.93 0.11⁎ −0.12⁎⁎ 0.10 −0.05 0.59⁎⁎ –
7. Mastery-approach goals 3.52 1.04 0.16⁎⁎ −0.12⁎⁎ 0.21⁎⁎ 0.02 0.51⁎⁎ 0.25⁎⁎ –
8. Performance-approach goals 3.35 1.14 0.21⁎⁎ −0.04 0.14⁎⁎ −0.01 0.40⁎⁎ 0.36⁎⁎ 0.56⁎⁎ –
9. Performance-avoidance goals 3.25 1.07 0.13⁎ −0.13⁎ 0.09 −0.05 0.30⁎⁎ 0.30⁎⁎ 0.45⁎⁎ 0.62⁎⁎ –
10. Challenge seeking in mathematics 3.16 1.03 0.20⁎⁎ −0.01 0.13⁎ 0.01 0.40⁎⁎ 0.16⁎⁎ 0.53⁎⁎ 0.33⁎⁎ 0.18⁎⁎ –
11. Mid-year grades in mathematics 61.16 20.18 0.38⁎⁎ −0.02 0.06 −0.05 0.26⁎⁎ 0.09 0.41⁎⁎ 0.32⁎⁎ 0.20⁎⁎ 0.45⁎⁎ –
12. End-year grades in mathematics 66.29 18.51 0.29⁎⁎ 0.10 0.01 −0.02 0.24⁎⁎ 0.07 0.41⁎⁎ 0.40⁎⁎ 0.21⁎⁎ 0.45⁎⁎ 0.81⁎⁎ –

Two-tailed; Map = Mastery-approach; Pap = Performance-approach.
⁎ p < 0.05.
⁎⁎ p < 0.01.
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Time 1 Time 2
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.11*

Fig. 1. Grades and challenge seeking in mathematics as predicted by perceived classroom environment and personal achievement goals. All path coefficients are standardized.
Note. * p < 0.05. ** p < 0.01.
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(β = 0.16, p < 0.01) than males. Also, parents' education was posi-
tively associated with students' mastery-approach goals (β = 0.14,
p = 0.017).

Notably, all the above main paths remained statistically significant
in a model where we controlled as well for mid-year grades: S-Bχ2 (10,
N = 291) = 18.60, p= 0.046, CFI = 0.991, SRMR = 0.032,
RMSEA = 0.054 (90% CI: 0.014–0.089). (In that model, females out-
perform males in mid-year grades; β = 0.38, p < 0.01). More im-
portant, after controlling for mid-year grades (β = 0.75, p < 0.01),
both performance-approach goals (β = 0.16, p < 0.01) and challenge
seeking (β = 0.09, p < 0.01) remained positive predictors of final
grades. Also, both predictors remained statistically significant (respec-
tively, β = 0.08, p = 0.022 and β = 0.18, p < 0.01), even when we
controlled for mid-year grades (β = 0.71, p < 0.01) in a simple mul-
tilevel path model.

3.3. Test of indirect effects and mediation tests

The test of indirect effects showed that mastery-approach goals in-
directly and positively predicted end-year grades via challenge seeking
(β = 0.16, p < 0.01), whereas the opposite was true for performance-
avoidance goals (β = −0.04, p= 0.048). Also, perceived mastery goal
structures were indirectly linked with challenge seeking via mastery-
approach goals (β = 0.19, p < 0.01) and with end-year grades (via
mastery-approach goals and, in sequence, via challenge seeking)
(β = 0.06, p < 0.01). Regarding perceived performance goal struc-
tures, these were indirectly and positively associated with end-year
grades (by means of performance-approach goals [β = 0.10,
p < 0.01]) but not with challenge seeking (by means of performance-
avoidance goals [β = −0.03, p = 0.079]).

Furthermore, in the path model where we controlled for mid-year
grades, the indirect path linking mastery-approach goals with final
grades by means of challenge seeking was also statistically significant
(β = 0.04, p < 0.01). Taken together, the latter path model with mid-
year grades serving as covariate, revealed that mastery-approach and
performance-approach goals positively predicted changes in grades, the
former indirectly through challenge seeking and the latter directly. In
addition, the indirect path between perceived mastery goal structures
and end-year grades by means of mastery-approach goals, and then by
means of challenge seeking was also statistically significant (β = 0.02,
p = 0.015). The same was true for the path linking perceived perfor-
mance goal structures and end-year grades by means of performance-
approach goals (β = 0.06, p < 0.01), but not by means of perfor-
mance-avoidance goals and challenge seeking (β = 0.00, p > 0.05).
These findings imply that perceived mastery goal structures were more
reliable predictors of academic performance than perceived perfor-
mance goal structures, as the latter predicted academic performance
only when students endorse performance-approach goals.

Moreover, the bootstrap approach within the framework of path
analysis revealed that the mean value of the indirect relation between
mastery-approach goals and end-year grades through challenge seeking
remained statistically significant (B = 0.15, SE= 0.03, z = 4.76,
p < 0.01; β = 0.16), with its 95% confidence interval (CI) lying be-
tween 0.09 and 0.22. A similar finding was obtained in the model
where mid-year grades were also taken into account (B = 0.04,
SE = 0.02, z = 2.56, p = 0.011; 95%–CI: 0.01–0.07; β = 0.04).

Similar results were obtained when the same mediation hypothesis
was tested through the regression analytical approach suggested by
Hayes (2013). In particular, the bootstrap analysis for the mediation
model revealed that the indirect relation between mastery-approach
goals and end-year grades through challenge-seeking was positive
(B = 2.22, SE = 0.62; 95%–CI: 1.20–3.66). This relation remained
positive, even when mid-year grades were also considered (B = 0.54,
SE = 0.29; 95%–CI: 0.06–1.19). These mediation analyses as well as
those that examine the mediating role of achievement goals and chal-
lenge seeking in the relation between perceived goal structures and

end-year grades can be found in the supplementary file that is available
online. In sum, these findings provide some evidence that challenge
seeking may lie between mastery-approach goals and school perfor-
mance.

4. Discussion

In this study we investigated, after controlling for mid-semester
grades in mathematics (as well as students' gender, grade-level and
their parents' education level and family income), whether end-year
grades in that mathematics can be predicted through two distinct
routes, the one entailing the promotion and endorsement of mastery-
approach goals and the other involving the promotion and endorsement
of performance-approach goals. Our findings indicate, in agreement
with Senko et al. (2011), that both mastery-approach and performance-
approach goals are conducive to academic performance, as reflected
through grades. At first glance, it seems straightforward that perfor-
mance-approach goals are more closely linked with academic perfor-
mance. This finding, which is in line with similar previous ones (e.g.,
Harackiewicz, Barron, Tauer, Carter, & Elliot, 2000), renders perfor-
mance-approach goals quite appealing especially among students who
aspire at succeeding in educational systems like the Turkish one where
high-stakes testing in middle and high school determines one's ad-
mittance at specific high schools and universities, respectively.

Yet, unlike mastery-approach goals, performance-approach goals
seem not to relate to a critical component of academic striving, which is
challenge seeking. We view this lack of association as an evidence that
performance-approach goals are less appealing compared to mastery-
approach goals for three reasons. First, because challenge seeking
should be considered a valuable outcome per se (Dweck, 1986) as it is
inherently tied with feeling of enjoyment for goal-directed behaviors
(Abuhamdeh & Csikszentmihalyi, 2012). Second, because challenge
seeking appears to protect students in the face of drawbacks (Meyer
et al., 1997); and third, because it predicts higher grades too (see also
Grant & Dweck, 2003; Lepper et al., 2005). Thus, despite the presence
of a “fast track road” that seems to link performance-approach goals
with grades, the route that links mastery-approach goals with grades
through challenge seeking seems more interesting and in line with the
school-as-a-journey view (Kaplan & Middleton, 2002), even in educa-
tional systems that might be normatively selective.

Another noteworthy finding concerns the relation of perceived goal
structures to achievement goals and educational outcomes. Consistent
with our expectations, perceived mastery goal structures were posi-
tively and uniquely associated with mastery-approach goals. This
finding underscores the positive role that teachers may play in the
educational process. In particular, it implies that the more teachers
emphasize the value of learning and striving for mastery in their classes,
the more their students endorse mastery-approach goals, seek chal-
lenges, and, eventually, succeed academically. In contrast, perceived
performance goal structures were exclusively associated with both
performance-approach goals (which were found to positively predict
grades but not challenge seeking) and performance-avoidance goals
(which were found to relate negatively to challenge seeking). Given this
pattern of associations and the test of indirect effects which revealed
that performance goal structures either negatively related or not related
to challenge-seeking (respectively, via performance-avoidance and
performance-approach goals), this finding underscores the potential
benefits of promoting mastery goal even in math classrooms in educa-
tional systems in which high-stakes tests are unavoidable. It seems that
establishing a mastery goal climate in the classroom is the best avenue
for students to achieve academically and challenge themselves. It
should be emphasized however that the relation between students'
perceptions of the goal structures and their personal goals is reciprocal
and cannot be ruled out that students' preference over certain goals may
color their perceptions of the classroom goal structures (Nickerson,
1998; Nolen & Haladyna, 1990).
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An issue which needs further discussion concerns the relation of
performance-avoidance goals to challenge seeking and grades.
Inspection of the bivariate correlations suggests that performance-
avoidance goals were positively correlated to both. Nevertheless, a test
of partial correlation revealed that the initially observed positive rela-
tion between performance-avoidance goals and challenge seeking
turned from positive to negative once mastery-approach and perfor-
mance-approach goals were taken into account (r= −0.12,
p = 0.018). A similar test revealed no relation between performance-
avoidance goals and end-year math grades once mastery-approach
goals, performance-approach goals, and mid-year grades were con-
trolled for. These results apart from replicating previous ones that have
shown performance-avoidance goals as the least fruitful goals (Elliot &
Church, 1997), underscore the necessity to concomitantly consider all
the main achievement goals when examining their relation to educa-
tional outcomes as students may pursue multiple goals in the classroom
(Pintrich, 2000). Such an examination could be made either under a
variable-centered (e.g., multiple regression analysis) or a person-cen-
tered (e.g.., latent profile analysis) approach.

Regarding the observed gender differences (in particular, that fe-
males reported higher levels of mastery-approach goals and challenge
seeking), these findings fit with recent studies showing females to re-
port higher levels of intrinsic motivation (Bugler, McGeown, & St Clair-
Thompson, 2015) and mastery focus (Kenney-Benson, Pomerantz,
Ryan, & Patrick, 2006; Plenty & Heubeck, 2013) than boys; however
our findings contradict some other studies which have shown no gender
differences among adolescent students (Yeung, Lau, & Nie, 2011). Most
likely, such differences in motivation may vary from sample to sample
(Meece et al., 2006).

4.1. Limitations

There are several limitations in this research that should be noted.
First, we cannot infer causality because the reported associations are
based on correlational analyses. Therefore, regardless of whether data
would have been collected in a single or multiple time points causality
cannot be claimed because no manipulation took place. As we did not
manipulate students' achievement goals, we cannot exclude the possi-
bility for instance that students who are inclined to seek challenges in
mathematics are more likely also to become gradually mastery or-
iented. Second, we disregarded the various reasons underlying the
pursuit of achievement goals (Senko & Tropiano, 2016; Vansteenkiste,
Lens, Elliot, Soenens, & Mouratidis, 2014), as research has shown that
achievement goals may be pursued for different reasons. For instance,
Darnon, Dompnier, Delmas, Pulfrey, and Butera (2009) have shown
that students may pursue mastery goals to earn their teachers' appre-
ciation (see also Michou, Vansteenkiste, Mouratidis, & Lens, 2014),
something which may predict students' grades. Therefore, future studies
need to include the reasons underlying the pursuit of achievement goals
when examining the mediating mechanisms linking mastery-approach
goals with grades. Third, given the limited number of classes to which
students were nested into, we did not employ multilevel analyses to
examine to what extent class-level goal structures predict students'
challenge seeking and grades (and whether they moderate the relation
of achievement goals to these outcomes). Fourth, despite the good in-
ternal consistency that we obtained for the three achievement goals, we
assessed each of them by means of two out of the three original items.
Finally, we caution for generalization to other subject matters, educa-
tional systems, and population ages before similar studies test these
findings in different educational settings.

5. Conclusion

From the achievement goal perspective, there seems to exist (at
least) two different paths that may be associated with success: As our
research suggests, though performance-approach goals seem to directly

predict higher grades, mastery-approach goals can do so through
challenge-seeking. Given that challenge seeking is a valuable outcome
per se, and that perceived mastery goal structures, and in turn mastery
goals endorsement, can also predict academic performance teachers
will benefit students if they emphasize and praise mastery strivings in
the classroom while they concurrently downplay competition.
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