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Abstract

In college, students often encounter situations in which they struggle to meet their academic goals in difficult courses. We
integrate the Motivational Theory of Life-Span Development and Situated Expectancy-Value Theory to investigate how
motivational beliefs and experiences in a difficult course predict the use of goal engagement oriented and goal adjustment
oriented control strategies that can help students stay engaged in challenging courses. We used survey data collected in
two academic quarters at a public university in the U.S. (N=231). Students who perceived their midterm exam as more
difficult than expected and students with higher course-specific subjective task values reported using more goal engage-
ment oriented and goal adjustment oriented control strategies. Students with higher course-specific ability beliefs were less
likely to use goal adjustment strategies. Results further showed that students planned to use control strategies depending
on their experienced setbacks or success in exams. Findings provide important insights into how motivational orientations

and course experiences relate to adaptive and goal-oriented behavior in college courses.

Keywords Situated expectancy-value theory (SEVT) - Motivational theory of life-span development (MTD) - Goal-
engagement strategies, goal adjustment strategies - Higher education

The first year in college requires students to adjust to a new
and academically challenging environment. Compared to
high school, college students are afforded more autonomy in
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their academic choices and activities. Simultaneously, they
are required to navigate an academically challenging envi-
ronment with a myriad of simultaneous tasks in demand-
ing courses. Students likely encounter situations in which a
course or exam turns out to be more difficult than expected,
and in which they struggle to meet their academic goals.
How do students think about these challenging situations?
What strategies do they use to control and regulate their
achievement-related behavior productively?

The authors of the Motivational Theory of Life-Span
Development (MTD; Heckhausen et al., 2010; Heckhausen
& Schulz, 1995) describe different strategies of optimiz-
ing control that reflect goal engagement or goal disengage-
ment, both of which can be highly adaptive or maladaptive
depending on available individual resources, contextual
demands, and environmental settings (Haase et al., 2013;
Hall, Perry, Ruthig, et al., 2006). The authors of the Situated
Expectancy-Value Theory (SEVT; Eccles 1983; Eccles &
Wigfield, 2020) describe expectancies of success and sub-
jective task values (STV) as two central drivers of students’
educational choices, engagement, aspirations, and goals.
We build on both theoretical frameworks to investigate how
course experiences, course-specific STV, and course-specific
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ability beliefs predict students’ use of control strategies (i.e.,
goal engagement, goal adjustment, and self-protection) in a
course they perceive as their most difficult course. We are
particularly interested in whether students with higher STV
and ability beliefs are more likely to use control strategies
that help them stay committed and engaged in a challenging
college course.

The Motivational Theory of Life-Span
Development (MTD)

The authors of the MTD (Heckhausen et al., 2010, 2019;
Heckhausen & Schulz, 1995) describe a set of strategies
that can be classified into broad categories of motivational
function, being either conducive to goal engagement or goal
adjustment and disengagement. Grounded on the dual-pro-
cess model of perceived control (Rothbaum et al., 1982),
the MTD describes primary and secondary control strate-
gies to either foster goal pursuits or adjust and disengage
from goals in case of unforeseen challenges and setbacks.
Primary control strategies refer to actions that align the
environment to one’s own goals and wishes and reflect goal
engagement. Heckhausen et al., (2010, 2019) further dis-
tinguish between selective primary control strategies and
compensatory primary control strategies. Selective primary
control strategies serve the function of sharpening the focus
of an individual’s behavior, for example, by increasing
invested time and effort to approach and reach a goal. Com-
pensatory primary control strategies provide compensatory
relief for a shortfall in effective behavioral means to reach a
goal, for example, through help-seeking behaviors to com-
pensate for currently lacking individual skills or resources.
In the context of college, a student could seek help from
peers, tutors, or the instructor to study for an exam in a dif-
ficult course.

Most secondary control strategies facilitate goal adjust-
ment or goal disengagement. They target the internal world
of the individual’s goals, thoughts about failure, and causal
attribution. These compensatory secondary control strate-
gies help individuals to distance themselves from over-
ambitious and draining goals, adjust goals to more realistic
levels of aspiration, and make these adjustments while pro-
tecting their confidence in own abilities. In the context of
college, goal adjustment can refer to the adjustment of grade
aspirations in a course. Self-protection strategies include the
use of self-protective causal attribution after experiences of
failure. For example, if students remind themselves that
their peers are struggling as well, or that it was not their
fault that they were struggling in an exam (Hamm et al.,
2013; Heckhausen et al., 2010).
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In short, each of these control strategies can serve as
highly functional approaches to either persist on the path
of pursuing a given goal or to disengage or adjust a goal in
situations of major unexpected setbacks and failure expe-
riences when a previous goal is no longer attainable. It is
important to note that in some situations adjusting a goal
to a more realistic level is the only way an individual can
keep pursuing it. So, goal disengagement and adjustment
can ultimately promote primary control striving (Heckhau-
sen et al., 2010, 2019).

Although research on control strategies and goal attain-
ment originated in developmental and life-span psychology
and is typically applied to long-term goals, it is also relevant
for more short-term goal pursuits in academic settings (e.g.,
a good grade in a course: Bermeitinger et al., 2018; Hamm
et al., 2013; Villarreal, 2006). The adaptive use of control
strategies in college can promote academic achievement
and success as well as help students cope with unexpected
challenges and excessive ambitions in a healthy and self-
protective way.

Control Strategies, Achievement, and Well-
being in College

Several studies reported positive associations between the
use of primary control strategies and achievement out-
comes (Daniels et al., 2014; Hall, Perry, Ruthig, et al., 2006;
Hamm et al., 2013): Students who apply goal engagement
strategies by increasing the time and energy they invest
studying have better subsequent performance outcomes,
such as grades or more completed courses. In line with the
theory’s proposition of adaptive selective secondary control
strategies, empirical research has demonstrated that under
particularly challenging settings, primary control strategies
are not sufficient, but should be complemented by the utili-
zation of selective secondary control strategies. Hall et al.,
(2006) have shown that only the initially successful students
could afford to merely rely on the use of primary control
strategies to attain high academic achievement outcomes.
Unsuccessful students attained better subsequent achieve-
ment outcomes when they used both primary and second-
ary control strategies. In sum, struggling students had better
performance outcomes when they used additional strate-
gies, such as focusing on positive outcomes of goal pursuit
or attributing their failure to external and unstable factors
rather than to their ability.

These findings show that control strategies are rel-
evant drivers for students’ behavior to facilitate positive
learning and achievement outcomes. But they also serve
a function for students’ coping with challenging achieve-
ment-related situations and well-being. The use of both
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primary and secondary control strategies is related to lower
perceived stress and anxiety and to higher positive affect
and learning-related emotions (Haase et al., 2008; Hall,
Perry, Chipperfield, et al., 2006; Hall, Perry, Ruthig, et al.,
2006). Particularly after experiences of failure, the use of
secondary control strategies, such as using external attribu-
tions, is an effective coping mechanism (Hall, 2008; Hall,
Perry, Ruthig, et al., 2006, Tomasik & Salmela-Aro, 2012).
Research on control strategies in educational contexts has
mainly focused on associations with subsequent academic
or psycho-emotional outcomes. Less is known about poten-
tial group differences in the adaptive use of control strat-
egies by gender or family background. Although some
studies included gender and parents’ educational back-
ground as control variables in their models (see, e.g., Haase
et al., 2008; Hamm et al., 2013; Wrosch et al., 2003), many
of them did not find differences in control strategy usage.
With the exception of Hamm et al., (2013), who found that
female students were less likely to use selective primary
control strategies.

An important and unanswered question in research about
effective control strategy use by college students is, when
and under which conditions students choose primary and
secondary control strategies to regulate goal pursuit in their
courses. Results from longitudinal studies with college stu-
dents showed that students were more likely to engage in
secondary control strategies when they were struggling or
had recent experiences of failure (Hall, 2008; Hall, Perry,
Ruthig, et al., 2006). These findings show that the use of
secondary control strategies, such as adjusting goal aspira-
tions or using self-protective attributions, are effective cop-
ing strategies after experiencing academic setbacks.

Daniels et al., (2014), instead, investigated predictors
of control strategy use from a motivational perspective.
College students with mastery goal orientation were more
likely to use both primary and secondary control strategies,
whereas students with performance goal orientation were
more likely to use only primary control strategies (Daniels
et al., 2014). The authors discuss that students who primar-
ily want to gain competence in their courses (mastery goal
orientation) would use a broader range of control strategies
and adjust their behaviors, goals, and attributions, in order
to experience control and stay committed to their mastery
goals in the course (Daniels et al., 2014).

The Situated Expectancy-Value Theory
(SEVT)

Findings from Daniels et al., (2014) indicated that stu-
dents’ motivation could be relevant for students’ control
strategy use. Eccles et al.’s SEVT describes central drivers

of students’ aspirations, goal-directed academic behavior,
and educational choices (Eccles, 1983; Eccles & Wigfield,
2020). Within this framework, students’ expectancies of
success and subjective task values are described as proxi-
mal drivers of achievement-related behavior and choices.
Expectancies of success are defined as students’ “beliefs
about how well they will do in upcoming tasks, either in the
immediate or longer-term future” (Wigfield & Eccles, 2000,
p. 70). Such expectancies have often been operationalized
through students’ domain-specific ability self-concepts or
domain-specific self-efficacy (Eccles & Wigfield, 2020;
Trautwein et al., 2012; Wigfield & Eccles, 2000). Subjec-
tive task values (STV) are defined as the perceived value of
engaging in a particular task or college course. In this case,
STV derive from a student’s estimates of the potential gains
and losses from engaging in the course. STV derive from
at least four different sources of value: attainment, intrin-
sic, utility, and cost value (Eccles, 1983; Eccles & Wigfield,
2020). Attainment value is linked to students’ identities and
describes the extent to which it is personally important for
them to engage and succeed in the course. Intrinsic value
refers to the enjoyment a student experiences while engag-
ing in a course. Ufility value describes the perceived use-
fulness of engaging in a course for a student’s short- and
long-term goals. Cost value refers to the extent to which
a student perceives a course as costly compared to other
options, in terms of stress, time and effort consumption, and
lost opportunities to do other things.

The SEVT framework suggests that students with higher
expectancies of success and STV for a specific course are
more likely to have higher aspirations, engage and persist
in achievement-related behaviors, and attain better perfor-
mance outcomes than students with lower expectancies of
success and STV (Eccles, 1983; Eccles & Wigfield, 2020).
Empirical research over the past four decades supports these
assumptions of the SEVT framework. Research from high
school and college contexts has shown that students with
higher ability beliefs and STV attain higher performance
outcomes (Guo et al., 2015; Hulleman et al., 2008; Traut-
wein et al., 2012). Even more relevant in the context of the
current study are findings showing that students with higher
ability beliefs and STV are more persistent and put more
effort into their courses and homework activities (Laza-
rides & Rubach, 2017; Trautwein & Ludtke, 2007; Wu et
al., 2020; Wu & Fan, 2017). Finally, empirical research has
shown that ability beliefs and STV are central predictors
of educational and occupational aspirations and goals. Stu-
dents with higher math ability beliefs and STV take more
advanced math courses in high school. They are also more
likely to enroll in STEM majors at university, pursue STEM
careers, and have higher aspirations to pursue higher edu-
cation STEM degrees (Guo et al., 2015; Lauermann et al.,
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2015, 2017; von Keyserlingk et al., 2020, 2021; Wu et al.,
2020).

In SEVT research, gender differences in students’ moti-
vational beliefs received a great deal of attention. Empirical
research consistently shows that male students on average
report higher math and science ability beliefs and interest
values (Gaspard et al., 2015; Guo et al., 2015; Nagy et al.,
2008). Findings on gender differences in math and science
utility and attainment values do not show a consistent pat-
tern favoring either male or female students (Gaspard et al.,
2017; Watt, 2004). Female students, on the other hand, report
higher ability beliefs and STV in verbal domains (Gaspard
et al., 2017; Watt, 2004). Far less research has focused on
potential differences in SEVT components by other back-
ground characteristics, such as first-generation status. Some
findings indicate that first-generation and continuing-gen-
eration college students do not differ in their major-related
ability beliefs and STV in the first college years (Harackie-
wicz et al., 2016; Robinson et al., 2019).

Taken together, these findings indicate that students with
higher ability beliefs and STV have higher aspirations, are
more engaged and committed, and are more successful in
their achievement-related behavior in courses. A remaining
question is if students with higher ability beliefs and STV
are more likely to use control strategies that help them stay
engaged and committed to their academic goals and achieve-
ment-related behavior in challenging courses. Transitioning
to a university comes with many challenges in navigating a
new academic environment, especially as individuals have
to self-regulate academic goals and balance their study
activities with competing courses and tasks. Adaptive use
of control strategies could help students master these chal-
lenges in college. This study aims to investigate when and
under which circumstances students use control strategies.
Findings of whether students are more likely to use primary
and secondary control strategies if they have higher (or
lower) ability beliefs and STV or when they experience aca-
demic obstacles in a course are important contributions to
the literature on motivation research. It also would be help-
ful to identify situations where instructors could provide
targeted support to help students stay engaged in challeng-
ing courses. For example, by encouraging students (with
generally lower course motivation, or higher/lower motiva-
tion after negative performance feedback) to increase study
efforts, seek help, or use self-protecting attribution strate-
gies after experiences of failure.

The Current Study

We built on the theoretical frameworks of the MTD (Heck-
hausen et al., 2010; Heckhausen & Schulz, 1995) and SEVT
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(Eccles & Wigfield, 2020) to investigate how students’
course-specific ability beliefs and STV predict their planned
use of control strategies for future exams. Previous empiri-
cal research on the MTD has shown that the adaptive use
of primary and secondary control strategies helps students
to stay engaged and to attain better achievement outcomes
in class, particularly after experiencing academic setbacks
(Hall, 2008; Hall, Perry, Ruthig, et al., 2006). Furthermore,
research has shown that students’ ability beliefs and STV
are central drivers of achievement-related choices, engage-
ment, and performance (e.g., Guo et al., 2015; Lauermann
et al., 2015; Trautwein & Liidtke, 2007). We conducted the
first study that combines both theoretical approaches to
investigate how students’ ability beliefs and STV are asso-
ciated with the use of control strategies in challenging col-
lege courses.

We investigate four main research questions (RQs):

RQI: To what extent does the perceived difficulty of a
midterm exam predict the planned use of goal engagement
or goal adjustment related control strategies to adapt stu-
dents’ study behavior for a future course exam?

Prior research has shown that students are more likely to
engage in secondary control strategies after recent experi-
ences of academic failure (Hall, 2008; Hall, Perry, Ruthig,
et al., 2006). Therefore, we hypothesized that students
who perceived their midterm exam as more difficult than
expected would be more likely to plan using control strate-
gies that reflect goal-adjustment and self-protection to adapt
their behavior for a future course exam.

RQ2: To what extent do STV in students’ most difficult
courses predict the planned use of goal engagement related
or goal adjustment related control strategies to adapt stu-
dents’ study behavior for a future course exam?

Based on the SEVT literature, we expected that students
with higher STV in their most difficult courses would be
more likely to use a broad range of control strategies. STV
are central predictors of students’ academic choices, aspira-
tions, and performance (e.g., Guo et al., 2015; Trautwein
et al.,, 2012). Therefore, we expected that students who
perceived their course as important, useful, and interest-
ing would be more likely to plan using control strategies
that reflect goal engagement: i.e., selective primary control
strategies (increasing time and effort) and compensatory
primary control strategies (seeking help) in a future exam.
Because higher domain-specific STV predict higher aspi-
rations in corresponding domains (Lauermann et al., 2015;
Musu-Gillette et al., 2015), we expected that these students
would not be likely to adjust or lower their aspirations.
Based on the findings of Hamm et al., (2013), we further
expected that students with higher STV would more likely
plan to use self-protection strategies to facilitate continued
goal engagement in students’ most difficult courses.
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RQ3: To what extent do course-specific ability beliefs in
students’ most difficult courses predict planned use of goal
engagement related and goal adjustment related control
strategies to adapt students’ study behavior for a future
course exam?

We had more exploratory propositions about the asso-
ciation between students’ course-specific ability beliefs in
their most difficult course and their planned use of control
strategies. Prior research from Hall et al., (2006) has shown
that higher-achieving students relied more on selective
control strategies, such as increasing their time and effort
in studying. Based on these findings, we expected that stu-
dents with higher course-specific ability beliefs would plan
to use selective primary control strategies. We had no direct
hypothesis about the association between students’ course-
specific ability beliefs and the planned use of compensatory
primary control strategies (i.e., seeking help). Finally, we
expected that students with higher ability beliefs in their
most difficult course would not plan to use goal-adjustment
or self-protection related control strategies for a future
course exam.

RQ4: To what extent does the perceived difficulty of the
midterm exam in students’ most difficult course moder-
ate the relationship between motivational beliefs and the
planned use of control strategies for a future course exam?

One central aspect of the MTD is the adaptive use of
control strategies to facilitate goal pursuit, depending on
recent experiences and available resources (Heckhausen et
al., 2010). We would expect that students would be more
likely to plan using control strategies that reflect either goal
engagement or goal adjustment, when they missed an aca-
demic goal, such as when their midterm exam was more
difficult than expected. Hereby, we further expect that par-
ticularly students with higher motivational beliefs in the
course (i.e., with higher STV and ability beliefs) would be
more likely to plan using goal engagement and goal adjust-
ment strategies for future exams after experiencing such
academic setbacks.

The design of our study provides an optimal framework
to investigate the association between students’ motivational
beliefs in their perceived most difficult course and their
planned use of control strategies at specific time points. Stu-
dents’ course-specific ability beliefs and STV were assessed
several weeks into the academic quarter after students had
time to obtain a realistic understanding of the course con-
tent and course demands. Students’ planned control strategy
used for a future exam in their most difficult course was
assessed shortly after students received the scores of their
midterm exams. Hence, the planned use of control strate-
gies was assessed after students received graded feedback
on their course performance. We used data from the fall

2019 quarter and winter 2020 quarter, which allowed us to
replicate our findings with data from two academic quarters.

Methods
Participants and Procedure

We used data from the ongoing longitudinal UCI-MUST
study (Arum et al., 2021) at a highly divers public university
in California. The study was designed to investigate under-
graduates’ experiences and success and was approved by the
university’s Institutional Review Board (IRB). In the sum-
mer of 2019, all undergraduates that were about to start their
freshman or junior year were invited to participate in the
study. A convenience sample of N=1,275 undergraduates
consented to participate. Data collection began in Septem-
ber 2019, before the start of classes. A subsample of n=357
students consented to participate in an in-depth version of
the study, which required them to complete short online sur-
veys weekly across the academic year 2019-20. Of these
students, 307 students regularly completed weekly surveys
in fall 2019 and 272 students continued to regularly com-
plete weekly surveys in winter 2020. Survey questions var-
ied across weeks to assess different attitudes, behavior, and
experiences in a time-sensitive manner. At the beginning of
the quarter, for example, surveys included questions about
students’ course expectations and learning-related needs.
Questions about study behavior and experiences with mid-
term exams were asked in the middle of the quarter.

We used data from the subsample that completed weekly
surveys in the fall 2019 quarter and winter 2020 quarter. We
used data from surveys that were administered in the middle
of each quarter and included questions on students’ midterm
exams, course-specific STV, course-specific ability beliefs,
and control strategies in their most difficult courses. In the
first week of the quarter, students selected the course they
perceived as their most difficult one in the quarter from all
their enrolled courses. Because midterm exams take place
on different dates in courses, filter questions were used
after week 5 to ask if students already received their mid-
term scores in the selected course. If students responded to
this filter question with ‘yes’, they received questions on
experiences with their midterm exams, motivational beliefs,
and planned control strategy use for future course exams.
Figure 1 provides an overview of the used time points and
variables of this study. 15% of the students in fall 2019 and
17% of the students in winter 2020 had no midterm exam in
their selected difficult course and were therefore excluded
from the analyses in our study. The final sample consisted of
n=231 students (65% female; 83% freshman; 56% first-gen-
eration college students; 51% Asian/Asian American; 33%
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STV, ability beliefs:

Control strategies:

Based on your | Thinking about a
experiences in this | future exam in this
course ... | course ...

O TI after midterms

fall 2019/ winter 2020

Fig.1 Conceptual model and overview about the used constructs in the
study. Note. STV = subjective task values

Hispanic; 10% White non-Hispanic; 6% other or unknown).
Students were enrolled in majors across all fields of study
(9% undeclared; 19% physical sciences, math, engineering,
and computer sciences; 19% biological and health sciences;
39% applied social sciences; 6% humanities).

Measures

Control strategies. Eight items were used to measure stu-
dents’ control strategy use. Items were administered in the
middle of each quarter after students received the midterm
exam scores in their most difficult course. Items were devel-
oped by the research team based on the control strategies
literature in the MTD (Heckhausen et al., 2010, 2019; Heck-
hausen & Schulz, 1995). Each control strategy was mea-
sured with two items. An example of a selective primary
control strategies item is: “Thinking about the next exam in
your difficult course [course name], how likely is it that you
will increase your time and effort invested in this course?”
Reliability of the items was assessed with the Spearman-
Brown coefficient (fall 2019: »=.89; winter 2020: r=.91).
An example item for compensatory primary control strat-
egies is: “Thinking about the next exam in your difficult
course [course name], how likely is it that you will get help
from classmates or friends?” (Spearman-Brown coefficient
fall 2019: r=.55; winter 2020: »=.62). An example item
for goal adjustment strategies is: “Thinking about the next
exam in your difficult course [course name], how likely is it
that you will adjust your grade aspirations for this course?”
(Spearman-Brown coefficient fall 2019: r=.87; winter 2020:
r=.89). An example item for self-protection strategies is:
“Thinking about the next exam in your difficult course
[course name], how likely is it that you will remind yourself
that others are struggling too in this course?” (Spearman-
Brown coefficient fall 2019: »=.87; winter 2020: r=.72).
Students responded to these items on a slider scale from
0 (not at all likely) to 100 (extremely likely) in fall 2019.
The first quarter of the study served as a pilot to test the
surveys (for further information on the response scales see
Supplement A). The response scale of the items on control
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strategies in winter 2020 was changed to a 7-point Likert
scale from 1 (not at all likely) to 7 (extremely likely). To have
the same metric of items in both quarters, we used linear
interpolation to transform the 0 to 100 response scale into a
1 to 7 response scale. We used a latent modeling approach
to model the planned use of the four control strategies with
two indicators in fall 2019 and winter 2020. Factor loadings
of both indicators of each latent factor were fixed to 1 and
the intercepts of both indicators were set free.

Course-specific ability beliefs. We used measures of
course-specific ability beliefs assessed in the middle of the
fall 2019 and winter 2020 quarters to operationalize stu-
dents’ expectancies of success. We used three items to mea-
sure students’ ability beliefs in their most difficult course.
One example item is “Over the last few weeks, how good
have you been in learning new things in your most diffi-
cult course [course name]?” Items were developed by the
research team based on the SEVT literature (Eccles & Wig-
field, 2020; Wigfield & Eccles, 2000). Students responded
to these items on a slider scale from 0 (not at all good) to
100 (extremely good) in fall 2019. The response scale of the
items was changed to a 7-point Likert scale from 1 (not at
all good) to 7 (extremely good) in winter 2020. To have the
same metric (1 to 7) of items in both quarters, we used linear
interpolation. We used a latent modeling approach to model
ability beliefs in fall 2019 and winter 2020. Internal con-
sistency of the items was satisfactory (fall 2019: a=0.79;
winter 2020: 0.=0.90).

Subjective task values. We used two items each to mea-
sure students’ utility value, intrinsic value, and attainment
value in their most difficult course. Three example items
are: “Based on your experiences in this course, how much
is your most difficult course [course name] interesting to
you?” (intrinsic value), “Based on your experiences in this
course, how much is your most difficult course [course
name] useful in terms of your long-term goals?” (utility
value), and “Based on your experiences in this course, how
much is your most difficult course [course name] important
to your academic identity?” (attainment value). Items were
developed by the research team based on the SEVT frame-
work (Wigfield et al., 2020; Wigfield & Eccles, 2000). Stu-
dents responded to these items on a slider scale from 0 (not
at all) to 100 (very much) in fall 2019. The response scale of
the STV items was changed to a 7-point Likert scale from
1 (not at all good) to 7 (extremely good) in winter 2020. To
have the same metric (1 to 7) of items in both quarters, we
used linear interpolation. Most existing surveys on students’
ability beliefs and STV based on the SEVT framework are
designed to assess students’ motivational beliefs in high-
school contexts and/or towards specific domains, such as
math or verbal domains (see e.g., Eccles et al., 2005; Gas-
pard et al., 2017; Wigfield & Eccles, 2000). In the current
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Table 1 Model fit information of confirmatory factor analysis to specify latent constructs of students’ STV, ability beliefs, and control strategies

Model X2 df RMSEA CFI TLI SRMR
Subjective task values 197.06 114 0.05 0.96 0.95 0.05
Ability beliefs 5.05 0.01 1.00 1.00 0.02
Control strategies 98.46 0.03 0.98 0.97 0.05

Note. RMSEA =root mean square error of approximation, CFI=comparative fit index, TLI=Tucker Lewis indicator, SRMR = standardized root

mean square residual

study, items were adjusted to assess students’ motivational
beliefs in specific college courses regardless of the course
domain. Furthermore, the research team decided to use
construct-specific anchors of the response scales to avoid
often used agree-disagree statements that have been criti-
cized in survey research (see e.g., Gehlbach 2015; Saris et
al., 2010). We used a latent modeling approach to model
course-specific STV with six indicators in fall 2019 and
winter 2020. We allowed correlations of the residuals of the
two items measuring utility value, of the two items measur-
ing intrinsic value, and of the two items measuring attain-
ment value. Internal consistency of the items was good (fall
2019: 0=0.88; winter 2020: a.=0.92). In this study, we
were interested in investigating the relationship between
students’ ability beliefs, STV, and the planned use of control
strategies, rather than examining differential effects of spe-
cific STV sub-components. Therefore, we decided to model
one STV factor rather than specifying separate factors for
each value component. This approach is often used in STV
research (see e.g., Eccles & Wigfield 1995; Kosovich et al.,
2015; Wigfield & Cambria, 2010).

Perceived difficulty of the midterm exam. We used
one item to assess if students perceived their midterm exam
as more difficult than expected. The item was “From what
you had expected about this exam in your difficult course
[course name]. The exam was: 1 =easier, 2 =as expected to
3 =more difficult.

Background variables. We included information about
students’ gender, first-generation college student status,
and high school GPA in our analyses. This information was
retrieved from the university’s administrative data. Prior
research did not report differences in control strategy use
by gender or family background. Therefore, we had no spe-
cific hypotheses about the associations of these variables
and control strategy use. Nevertheless, we were interested
in exploring group differences in control strategy use, and if
students with higher academic achievement in high school
would be likely to use other control strategies than students
with lower prior achievement.

Gender. We used a binary variable (0 =female, 1 =male)
as indicator for students’ biological gender.

First-generation college student status. We used a
binary variable (0 — continuing generation college student
status, 1 — first-generation college student status) as an indi-
cator for the educational background of students’ parents. In

the university’s administrative data, students were assigned
a 1 if none of their parents had a college degree.

High school GPA. We used students’ high school GPAs
as an indicator of prior achievement in our analysis. High
school GPA was available on a weighted 5.0 scale for all
study participants that accounted for the difficulty of high
school courses (e.g., when AP courses were taken).

Statistical Analysis

We used the statistical software IBM SPSS Statistics, ver-
sion 26.0 (IBM Corp., 2019) to clean survey data and to use
linear interpolation to bring measures of both quarters onto
the same metric. We used the software Mplus, Version 8.4
(Muthen & Muthen, 1998-2017) to conduct structural equa-
tion models (SEMs). Before running the statistical analyses,
we used confirmatory factor analysis (CFA) to specify latent
models for students’ STV, ability beliefs, and control strate-
gies. Table 1 provides model fit information of the CFAs
to specify the three latent constructs. The model fits were
good according to Hu and Bentler’s (1999) criteria, with a
root mean square error of approximation (RMSEA) of less
than 0.08, a comparative fit index (CFI) of more than 0.95,
a Tucker-Lewis index (TLI) of more than 0.95, and a stan-
dardized root mean square residual (SRMR) of less than
0.06.

We used SEMs to address our research questions. We
used four models (Model 1-4) to predict the planned use of
control strategies (goal engagement strategies: selective and
compensatory primary control strategies, goal adjustment
strategies, and self-protection strategies) by students’ back-
ground characteristics, perceived difficulty of the midterm
exam, STV, and ability beliefs in fall 2019 and winter 2020
(RQs 1-3). To address RQ4, we ran four additional mod-
els (Model 5-8) and included two interaction terms of the
perceived difficulty of the midterm exam with (a) students’
STV and (b) their ability beliefs to predict the planned use of
control strategies. We report confidence intervals at a 95%
level of all estimated coefficients in Models 1-8. To control
for the clustered data structure of students’ course affilia-
tion with data from fall 2019 and winter 2020, we used the
option TYPE=COMPLEX to adjust the standard errors in
the models. We used Wald-y>-Tests to compare coefficients
in both quarters.
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Table 2 Descriptive statistics on students’ perceived difficulty of the
midterm exam, perceived final grade, STV, course-specific ability —“lgegsaswsass
beliefs, and control strategies i = S < ? = = ;‘ ps ; '
Fall 2019 Winter
2020
Variable M SD M SD ol v OV N &+ XD o
. . —_—— © O N O O w= < O w)
Difficulty of midterm exam 2.19 0.73 2.31 0.70 S oSS Ssss S
Subjective task values 453 145 403 161 b !
Course-specific ability beliefs 452 141 390 1.38
Selective primary control strategies 5.89 1.14 5.62 1.28 a2 T XK 2 ® I Z . g »
Compgnsatoryprlmary control 395 1.62 3.48 1.80 9 °cgeg-° e <
strategies
Goal adjustment strategies 4.87 1.70 4.18 1.72
Self-protection strategies 370 1.74  3.14 1.63 88388 ,'7, g , T 8AQ
S O oo o< I}
| | | |
We used the full information maximum likelihood
(FIML) approach (Enders, 2010) to address missing data in ~E2EFAH =288
our analyses in Mplus. Missing data was low in the final \ [ [
samples with 1-3% missing values in variables on the per- R
ceived difficulty of the midterm exam, ability beliefs, STV, g © Vv~V ®Wn I~ O~
L C gelescsces=s T aas =
and control strategies in fall 2019. Missing data of the final gl |°S°5s5g Ses=<s¢<
sample in winter 2020 was slightly higher with 1-5% miss- E
ing values in variables on the perceived difficulty of the =
midterm exam, ability beliefs, STV, and control strategies. 2|n 2558, K 888 ==¢8
S S S S <o S S oS s S
5 | | | | |
b=
<
=
Results g © o 0 —~ &N — >~
¥ 22 2 =T =22
(=3
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Table 2 provides descriptive statistics (means and standard g
deviations) of students’ STV, ability beliefs, and control 'z
strategies in fall 2019 and winter 2020. Supplement B shows "§ wfeg=z ,€8888883
additional descriptive statistics by gender and first-gener- = ! P
. . . =] S
ation college student status. Table 3 provides correlation & S
. .. . <
matrices of students’ background characteristics, perceived Bl |l o owmawnmn— é
. . - . oINS, T e e e T e =
difficulty of the midterm exam, STV, ability beliefs, and = < SesSssSss eSS E
. . o
planned use of control strategies in both quarters. These 3 &
. . el
data show negative correlations between students’ course- & §0
specific ability beliefs and perceived difficulty of the mid- 2=, es88=23 =2 =8|
. < S oo o o o S O ol
term exam. As expected, based on the SEVT literature, =2 Lo e
students’ ability beliefs and STV were positively correlated, g «g
and the correlation coefficients were high (r=.4 to r=.5). = =
. .. < =
Furthermore, control strategies were positively correlated “é g
with each other, indicating that students who used primary £ ?D £
control strategies also used secondary control strategies £ g g 8 E
o S 5
(r=2tor=.7). s |3 g 3 @ |
. . s @« =T B 2 90 wul|lw
Tables 4 and 5 provide results from regression analyses i a s B g § ERAR
regarding RQ 1-3. Results of the planned use of selective I i E2 £ E2 &
. . . — < a2
primary control strategies are presented in Model 1 and 2 E ot g2z S & = ‘é 2
. ) = 2, 15)
in Table 4. Results from Model 1 show that students who % = % 5 8B § ? g 2| g
. . . . . = = = a g 7 9f.8
perceived their midterm exam in fall 2019 as more difficult o g "§ §22 0 2 2 2| E
. . . . 5 2 o = L =| O
than expected were more likely to plan to increase their time S f-; ) 3 Bl % :? 3 F T‘: &g
and effort to study for a future course exam (selective pri- ® & § g S‘:’ 5‘? 223238823 3
mary control strategies). This association also had a positive 5 o —|3
fud — & o N o~ 0o~ —| =
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direction in winter 2020, but the regression coefficient was
not statistically significant. However, results from a Wald-
y>-Test indicated that the regression coefficients of the per-
ceived difficulty of the midterm exam predicting the use of
selective primary control strategies were not significantly
different in both quarters (3> = 0.87, p=.35). Results from
Model 1 further showed that students with higher STV were
more likely to plan to use selective primary control strate-
gies to prepare for a future course exam in fall 2019 and
winter 2020. This finding is consistent with our hypothe-
sis. Contrary to our hypothesis, results showed that ability
beliefs were not associated with the planned use of selective
primary control strategies.

Model 2 shows results regarding the planned use of com-
pensatory primary control strategies (seeking help of peers,
instructors, or support services). Perceiving the midterm
exam was more difficult than expected and ability beliefs
were not associated with the planned use of compensatory
primary control strategies in both quarters. Students with
higher STV were more likely to plan to use compensatory
primary control strategies for a future exam in winter 2020
(b=0.28, S.E. = 0.12, p=.02). In fall 2019, this regression
coefficient had a positive direction, but was not statistically
significant (b=0.18, S.E. = 0.09, p=.06). However, results
from a Wald-y2-Test indicated that the association between
STV and compensatory primary control strategies was not
statistically different in both academic quarters (y*> = 1.95,
p=.16).

Results did not show a consistent pattern regarding group
differences in the use of primary control strategies by stu-
dent background. Only in the winter 2020 quarter, first-gen-
eration college students did report more selective primary
control strategies, and male students reported less compen-
satory primary control strategies.

Table 5 shows results regarding the planned use of sec-
ondary control strategies (Model 3 and 4). Students who per-
ceived the midterm exam in the most difficult course as more
difficult than expected were more likely to adjust their grade
aspirations for a future exam in fall 2019 (6=0.50, S.E. =
0.16, p<.01). This positive association was not statistically
significant in winter 2020, but again, results from a Wald-y?-
Test showed that coefficients did not differ in both quarters
(? = 1.43, p=.23). Students with higher STV were more
likely to adjust their aspirations for a future exam in both
quarters. Results revealed a negative association between
students’ ability beliefs and planned use of goal adjustment
strategies. Students with higher ability beliefs were less
likely to adjust their grade aspirations for a future course
exam in winter 2020 (b=-0.33, S.E. = 0.14, p=.02). This
effect pointed in the same direction in the fall 2019 quarter
but did not reach a statistically significant level. Results from
a Wald-y>-Test showed that coefficients in both quarters did

not differ significantly (y*> = 2.04, p=.15). Regarding the
use of self-protection strategies, results showed that only
STV were associated with the planned use of these strate-
gies. Students with higher STV were more likely to plan
using self-protection strategies in winter 2020 (b=0.21,
S.E. = 0.09, p=.03) and this association pointed into the
same direction in fall 2019, even though the regression coef-
ficient was not statistically significant (b=0.15, S.E. = 0.11,
p=.18). Results from a Wald-y>-Test showed that these two
coefficients were not statistically different from each other
(* = 0.23, p=.63). Results showed no differences in the use
of secondary control strategies by first-generation college
student status or gender.

Tables 6 and 7 show results regarding RQ4 about poten-
tial interaction effects of the perceived midterm exam diffi-
culty and students’ STV and ability beliefs. Table 6 includes
results on the planned use of primary control strategies and
Table 7 includes results on the planned use of secondary
control strategies. We expected that, particularly when stu-
dents perceived their midterm exam as more difficult than
expected, STV and ability beliefs should be central drivers
of using control strategies for future exams. Hence, when
students perceived an academic setback in a challenging
course, students with higher motivational beliefs in the
course should be more likely to use goal-oriented control
strategies for future exams. Results revealed some interest-
ing findings that partially supported our hypotheses.

Results showed a statistically significant negative inter-
action effect of the perceived difficulty of the midterm
exam and STV on selective primary control strategies in
both quarters (see Model 5 in Table 6). The simple slopes
reported in this model illustrate this interaction (see Table 6;
Fig. 2). We calculated the slope of perceived difficulty pre-
dicting primary control strategies at mean level STV (inter-
cept/mean=0), low STV (one standard deviation below
the intercept/mean), and high STV (one standard deviation
above the intercept/mean). Results show that when students
had high STV, the predictive effect of the perceived diffi-
culty of the midterm exam on the planned use of selective
primary control strategies was not statistically significant
(b=-0.05, S.E. = 0.08, p>.05). For students with middle
(b=0.34, S.E. = 0.13, p<.01) and low STV (b=0.73, S.E.
=0.10, p<.01), however, perceiving the midterm exam as
more difficult than expected had a statistically significant
and stronger positive effect on planned use of selective pri-
mary control strategies. Taken together with results from
Model 1 (Table 4), these findings indicate that students with
high STV were generally more likely to use selective pri-
mary control strategies, independent of their experiences
with exams. For students with lower STV, however, the
experience of setbacks in the exam played a more activating
role and the association between the perceived difficulty of
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Fig. 2 Simple slopes of perceived difficulty of the midterm exam predicting selective primary control strategies. Note. a) simple slopes at high,
medium, and low subjective task values in fall 2019. b) simple slopes at high, medium, and low ability believes in fall 2019. c) simple slopes at
high, medium, and low subjective task values in winter 2020. d) simple slopes at high, medium, and low ability believes in winter 2020.

the exam and the planned use of selective primary control
strategies was stronger.

The interaction of perceived difficulty of the exam and
ability beliefs pointed into the opposite direction. Although
this interaction effect missed statistical significance in
Model 5 (fall 2019: 5=0.19, S.E. = 0.11, p=.08; winter
2020: 5=0.31, S.E. = 16, p=.06), simple slopes indicate
that perceived difficulty of the midterm exam had a more
activating role for students with higher ability beliefs (see
Model 5, Fig. 2). Hence, students who perceived the mid-
term exam as more difficult than expected were more likely
to plan to use selective primary control strategies when they
had medium (fall 2019: 5=0.34, S.E. = 0.10, p<.01) or
high ability beliefs (fall 2019: 5=0.58, S.E. = 0.16, p<.01)
in their most difficult course.

Similarly, results in Model 7 (Table 7) showed a nega-
tive interaction effect of STV and perceived midterm exam
difficulty (b=-0.27, S.E. = 0.14, p=.04) and a positive
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interaction effect of ability beliefs and perceived midterm
exam difficulty (b=0.51, S.E. = 0.15, p<.01) on planned
use of goal adjustment strategies in fall 2019. Hence, stu-
dents with high STV were more likely to plan using goal
adjustment strategies overall (see Model 3 in Table 5). But
when students had medium or low STV, perceiving the mid-
term exam as more difficult than expected had a stronger
positive predictive effect on the planned use of goal adjust-
ment strategies (see simple slopes in Model 7 in Table 7;
Fig. 3). In contrast, students with higher ability beliefs were
generally less likely to plan using goal adjustment strate-
gies (see Model 3 in Table 5). But when students had high
ability beliefs and perceived their midterm exam as more
difficult than expected, they were more likely to plan using
goal adjustment strategies (see simple slopes in Model 7 in
Table 7; Fig. 3). Interaction effects predicting the planned
use of compensatory primary control strategies (Model 6 in
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a) fall 2019 - outcome goal adj. strat.
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Fig.3 Simple slopes of perceived difficulty of the midterm exam predicting goal adjustment strategies. Note. a) simple slopes at high, medium, and
low subjective task values in fall 2019. b) simple slopes at high, medium, and low ability believes in fall 2019. c) simple slopes at high, medium,
and low subjective task values in winter 2020. d) simple slopes at high, medium, and low ability believes in winter 2020.

Table 6) and self-protection strategies (Model 8 in Table 7)
were not statistically significant.

It is important to note, that we only considered inter-
action effects and simple slopes in Tables 6 and 7 (Model
5-8) for interpretation. Regression coefficients of STV and
ability beliefs changed substantially compared to results in
Tables 4 and 5 (Model 1-4). Such high regression coeffi-
cients usually indicate multicollinearity among predictor
variables. However, this does not affect the interpretabil-
ity of the interaction effects and is expected in moderation
analysis, given that ability beliefs and STV highly correlate
with the added interaction terms (McClelland et al., 2017).

Discussion

During college, students are required to navigate an aca-
demically challenging environment and manage their study

activities to pursue their individual academic goals. Control
strategies can help students to organize their study behav-
iors to reach their goals productively. The current study was
designed to investigate how students’ experiences with mid-
term exams and motivational beliefs predict the planned use
of primary and secondary control strategies to study for a
future course exam.

Results regarding RQI1 only partially supported our
hypotheses. Based on the literature (e.g., Hall 2008), we
expected that students who experienced an academic set-
back would be more likely to plan using secondary control
strategies (i.e., goal adjustment and self-protection strate-
gies) to cope with experienced struggles or failure. Results
showed that students who perceived their midterm exam
as more difficult than expected were more likely to plan to
use selective primary control strategies and goal adjustment
strategies for a future exam. However, perceived difficulty
was not related to the planned use of compensatory primary
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control strategies or self-protection strategies. Overall, these
findings indicate that students who experienced academic
setbacks were more likely to plan changes in their behavior,
in terms of selecting and sharpening their actions towards
goal pursuit (i.e., selective primary control strategies), rather
than using mostly secondary control strategies to cope with
academically challenging experiences.

Prior research has shown that the combined use of pri-
mary and secondary control strategies is optimal for positive
achievement outcomes and students’ emotional well-being
(Daniels et al., 2014; Hall, Perry, Ruthig, et al., 2006). Par-
ticularly, lower-achieving students benefit from the com-
bined use of primary and secondary control strategies (Hall,
Perry, Ruthig, et al., 2006). Although our results only par-
tially confirmed our hypothesis regarding RQI, findings
are promising in that experiencing academic challenges in
a difficult course did not primarily lead to goal adjustment
and self-protection among students. Instead, these students
planned to use both goal engaging and goal adjusting con-
trol strategies in the future.

Results regarding RQ2 about the association between
STVs and control strategies, overall, showed that students
with higher course-specific STVs were more likely to plan
to use both primary and secondary control strategies for
future course exams. Students with higher STVs in their
most difficult course were more likely to plan to use selec-
tive primary strategies. These findings support our hypoth-
esis that students who perceive their course as important,
useful, and interesting are more likely to plan to use selec-
tive strategies that facilitate goal pursuit and engagement
in their courses. In addition, these students planned to use
compensatory control strategies, such as seeking help from
friends or peers. These compensatory primary control strat-
egies can help students to stay engaged and pursue a goal in
a course if students’ current individual abilities or capacities
are not sufficient to succeed in the anticipated way (Hamm
et al., 2013). Furthermore, results showed that students with
higher STV were more likely to use goal adjustment and
self-protection strategies. This finding is contrary to our
hypotheses that students with higher STV would not lower
their goals and aspirations in their most difficult course. It is
important to note, however, that adjusting initially overam-
bitious and unattainable goals can be a highly adaptive strat-
egy (Heckhausen et al., 2010). When students start a course
with overambitious aspirations, goal adjustment strategies
can help students to set more realistic and reachable goals
for the course, and therefore stay engaged in future study
activities.

Overall, our findings regarding RQ2 point in a similar
direction as findings from Daniels et al., (2014). Daniels et
al., (2014) showed that college students with mastery goal
orientation were more likely to use a broad range of primary
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and secondary control strategies in their courses, whereas
students with performance goal orientation mostly used pri-
mary control strategies. Taken together, these findings show
that motivational beliefs are relevant drivers of students’
self-regulatory control strategy use in college. Students who
have the goal to gain competence (mastery goal orientation)
and students who perceive their course as important, useful,
and interesting (STV) use a broad range of control strate-
gies that help them stay engaged in and committed to their
courses.

Results showed a different pattern for the relation of
course-specific ability beliefs and planned control strategy
use (RQ3). Students’ ability beliefs were not predictive of
their planned use of selective primary or compensatory pri-
mary control strategies for a future exam in their most dif-
ficult course. Hence, students with higher course-specific
ability beliefs did not plan to change their study behavior in
a future course exam, in general. Results from winter 2020
showed that students with higher ability beliefs were less
likely to plan to adjust their aspirations for future exams, and
results from fall 2019 pointed in the same direction. These
findings suggest that students with higher ability beliefs did
not see the need to change any of their used learning behav-
iors and control strategies for future course exams. This is in
line with the proposition of the MTD that deciding between
enhanced goal engagement and goal disengagement, or
adjustment is a function of perceived overall attainability of
the goal, which is composed of perceived own ability and
task difficulty.

Theoretical models on self-regulation in education
describe a cyclical process of goal setting and planning,
action and monitoring, and evaluation of the learning out-
comes (Pintrich, 2000; Zimmerman, 1990, 2002). One cen-
tral aspect of this cyclical process is the evaluation phase
where students self-assess whether their (learning) behav-
iors and strategies were effective to reach their initial goals.
If students perceive a discrepancy between their intended
and reached learning goals, they adjust their goals and/or
planned strategies for the next learning cycle. One possi-
ble explanation for our finding is that students with higher
course-specific ability beliefs were less likely to plan using
control strategies for future exams and courses because they
reached their academic goals in the course, and thus had
no need to increase resources invested in the course. Our
findings regarding RQ4 about interaction effects of the per-
ceived difficulty of the midterm exam with ability beliefs
and STV favor this explanation. Although ability beliefs,
overall, were not associated with the planned use of control
strategies, students with higher ability beliefs were more
likely to plan to use selective primary control strategies
and goal adjustment strategies when they perceived their
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midterm exam as more difficult than expected. Hence, when
they did not meet their expectations in the exam.

Surprisingly, results on interactions of the perceived dif-
ficulty of the midterm exam and STV pointed in opposite
directions. Students with higher STV reported planning to
use a broad range of primary and secondary control strate-
gies independent of their midterm exam experiences. This
result aligns with findings from other empirical studies that
students with higher STV are more persistent and put more
effort into their studying (Trautwein & Liidtke, 2007; Wu
et al., 2020; Wu & Fan, 2017). For students with medium
or lower STV, instead, experiences in the midterm exam
were central predictors for subsequent control strategy use:
These students were more likely to increase their time and
effort invested into their studying (selective primary control
strategies) and to adjust their course aspirations when their
midterm exam was more difficult than expected. Findings
regarding RQ4 showed that students use control strategies
adaptively, depending on their experiences and their moti-
vational beliefs in the course. However, one shortcoming of
the study design for investigating the adaptive control strat-
egy use was that no information on the perceived attain-
ability of initial course goals was available. For example,
when students realize after their midterm exam that initial
course goals were overambitious and unattainable, using
goal adjustment and self-protection strategies would be
highly adaptive to regulate invested effort resources and to
stay engaged in the course. Conversely, if a goal remains
attainable for a student, using goal engagement strategies
(i.e., selective and compensatory primary control strategies)
would be adaptive and appropriate. The present study could
not clearly identify whether a given pattern of control strat-
egy use reflected adaptive or maladaptive agency. Future
research should address this point and take into account
information on the attainability of goals, in addition to moti-
vational beliefs and course-specific experiences.

Bringing together the SEVT and the MTD, our results
showed that students with higher STVs reported more goal
regulating behavior in terms of primary and secondary con-
trol strategies. This aligns with our theoretical assumptions
that students who perceive their courses as more interest-
ing, important, and useful would use more control strategies
that facilitate goal pursuit and help students stay engaged
in challenging courses. Results regarding students’ ability
beliefs and the use of control strategies showed a more con-
text-related pattern. Only after experiencing an academic
setback, students with high ability beliefs planned using
control strategies to adjust their learning behavior in the
course. This finding supports the proposition of the MTD
that the use of control strategies can and should be adapted
to students’ own abilities, available resources, and current
demands in the context.

Limitations and future research

We used survey data from an ongoing longitudinal study
to investigate the relation of college students’ STVs, ability
beliefs, and use of control strategies in a challenging college
course. Data were collected during two academic quarters
to replicate our findings with data from the fall 2019 quarter
with data from another course in the winter 2020 quarter.
We consider this a strength of the current study.

Nevertheless, a limiting factor of our results is that we
used data from only one university. Although the sample is
comprised of a diverse group of undergraduates, the sample
is not representative of college students in the United States
and results need to be replicated with data from other uni-
versities and countries.

We used survey data that asked students to report the
likelihood of using control strategies for a future course
exam. Hence, we used measures of students’ intended use
of control strategies in the future, but it remains unclear to
what extent these students engaged in the respecting control
strategies when studying for the next exam. Future research
could overcome this limitation by asking specific questions
about control strategy use during exam preparations, or by
including behavioral trace data on students’ study activities.
Furthermore, future research could investigate if students’
perception about which of their courses is their most diffi-
cult changes across the quarter and how such changes might
be related to exam experiences, motivational beliefs, and
planned use of control strategies.

In the current study, we were most interested in shed-
ding light on the question, of how students’ motivational
beliefs predict the use of control strategies. Future research
should extend this approach and investigate how students’
motivational beliefs and the use of control strategies predict
subsequent course performance and satisfaction with goal
pursuit in the respective courses. Based on our findings and
the existing literature, we expect that control strategies are
relevant mediators of the association of students’ STV, abil-
ity beliefs, and subsequent achievement-related behavior
and success. Furthermore, some recent studies highlight the
benefits of investigating differential effects of specific STV
components with subsequent academic outcomes, such as
engagement, effort, and educational choices. Results from
Guo et al,, (2016), for example, indicate that attainment
value was more predictive of effort investment than the
other value components. Future studies that measure the
four STV components with more than two items each could
investigate differential effects of intrinsic, attainment, and
utility value on the use of control strategies for goal pursuit
in challenging college courses.
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Conclusions

The main goal of our study was to combine two prominent
psychological theories on motivation and goal-oriented
behavior — MTD (Heckhausen et al., 2010; Heckhausen &
Schulz, 1995) and SEVT (Eccles, 1983; Eccles & Wigfield,
2020). We investigated the relation of students’ motivational
beliefs with the planned use of control strategies in college
courses. Our study revealed two main findings: (a) Motiva-
tional beliefs are important predictors of students’ planned
use of control strategies in challenging college courses. In
particular, students with higher course-specific STV were
more likely to plan to use a broad range of primary and sec-
ondary control strategies to prepare for future exams. (b)
Students adaptively plan using control strategies depending
on their experiences with setbacks or success in exams. Stu-
dents with higher ability beliefs and students with medium
and lower STVs used selective primary control strategies
and goal adjustment strategies, in particular after experi-
encing an academic setback in their midterm exam, when
modifications in students’ study behavior and goals seem
warranted for successful goal pursuit in future exams. These
findings provide important insights into how motivational
orientations and specific experiences in college courses
relate to highly adaptive and goal-oriented behavior in
these courses. Future research should build on these find-
ings to investigate if the use of these various control strat-
egies mediates the relation of students’ STVs and ability
beliefs with positive course outcomes, such as performance,
engagement, and course satisfaction.
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