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ABSTRACT
A reflective goal-setting intervention could help students adjust to
higher education, and improve their performance and well-being, as
has been shown by small-scale and quasi-experimental studies con-
ducted so far. However, a large experimental study found no effects,
highlighting the importance of replication, and a better understand-
ing of the mechanisms that explain when and why the intervention
works. This replication study tested the effects of such a goal-setting
intervention on the academic performance of 1,134 first-year busi-
ness and teacher education students, with a randomized control trial.
The treatment group earned significantly more course credits, and
had a 15% lower risk of dropping out of college, compared to the
control group. Contrary to the findings of previous studies, this study
found no evidence that these effects are larger for men, or ethnic
minorities. Additionally, we found no effect of the intervention on
self-regulated learning, resilience, grit, engagement, or well-being.
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Introduction

More than a quarter of all students leave western higher education without obtaining
the degree for which they enrolled (Organisation for Economic Co-operation and
Development, 2019). The majority of the dropouts happen in the first year (Willcoxson,
2010), and ample evidence exists that this might be due to students having trouble
adjusting to higher education (e.g., Respondek et al., 2020). Difficulty in adjusting to a
university and its specific features can lead to stress, poor mental well-being (Bayram &
Bilgel, 2008; Morosanu et al., 2010), and academic underachievement, manifested in low
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grades, reduced course credits, and high dropout rates (Kuh et al., 2007; Reis &
McCoach, 2000).

Several rigorous experimental studies have reported that targeted interventions can
improve the performance of at-risk students (e.g., Sherman et al., 2013; Walton & Cohen,
2011; Walton et al., 2015). However, universal interventions (Greenberg & Abenavoli, 2017)
that target a broad student population are rarely tested with controlled experimental designs.

Morisano et al. (2010) trialed a goal-setting intervention that was low-cost, and potentially
scalable, on a small sample of students. They reported that the intervention, in which stu-
dents reflected on their desired futures, prioritized goals in line with goal-setting theory
(Locke & Latham, 2002), and developed strategies, helped improve both GPA and student
retention. Dobronyi et al. (2019) and Schippers et al. (2015, 2020) tested the effects of similar
goal-setting interventions on larger samples. The studies by Schippers et al. (2015, 2020)
used a quasi-experimental design on multiple European business school student groups
(n¼ 3,144 and 2,928, respectively). In the 2015 study, the intervention enhanced retention
rates and course credits by 22%, and the performance of male students and ethnic minorities
improved the most (Schippers et al., 2015). The Schippers et al.’s (2020) study reported that
participation was related to improved academic performance, regardless of the chosen goal
(academic, social, etc.). Dobronyi et al.’s (2019) large field experiment with first-year stu-
dents from a Canadian university (n¼ 1,356) compared the academic performance of a con-
trol group, an intervention group, and a group who received a shortened version of the
intervention and a brief mindset intervention at the start of the year. Contrary to Morisano
et al. (2010) and Schippers et al. (2015, 2020), they found no treatment effect. These contra-
dictory results call for more rigorous replication studies, in order to find out whether this
intervention can reliably work across settings. Ideally, these replications should also extend
our knowledge of the underlying mechanism, and analyze why and when the intervention
works and for which students (Dekker & Meeter, 2022). Locke (2015) wrote that further
development of the goal-setting theory calls for “replication with variation” (p. 410).
Replication with variation entails searching for moderators and mediators, to inductively
expand the theory’s generality under different conditions.

Research indicated the existence of three different types of factors that could shed light on
the mechanism behind the intervention. First, Schippers et al. (2015) suggested that gender
and ethnicity moderated the effects, with the intervention being more effective for male stu-
dents and ethnic minorities (demographics). Second, Schippers et al. (2020) found that the
number of words the students wrote correlated with the intervention’s effect, suggesting that
the extent and earnestness of student participation, as well as their understanding of the pur-
pose, might influence results (implementation fidelity). Third, psychological constructs could
mediate the effect of goal-setting on performance, given that goal-setting aims to direct
thoughts and behaviors (self-regulation, engagement, grit, and resilience) that subsequently
lead to performance. Measuring the impact of goal-setting on both performance and psycho-
logical constructs simultaneously could make it possible to test whether the psychological
constructs mediate the effect of goal-setting on performance.

Additionally, the Morisano et al. (2010) study, was replicated exclusively in business
and economics courses. To generalize the results to different higher education domains
and verify whether the intervention is domain-specific or not, replications should also
include other types of university students.
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Accordingly, we performed a “replication with variation” study, in which we meas-
ured the effect of the intervention of Morisano et al. (2010) on academic performance,
and added variations with additional analyses, into the underlying mechanism.
Specifically, we tested whether gender, ethnicity, or domain (teacher versus business
education) moderated, and whether engagement, grit, SRL, and resilience mediated the
treatment effect.

To situate the results and implications, we divided the literature review into three sec-
tions: (1) an overview of goal-setting theory and the intervention’s effects on academic
performance in higher education, (2) why and how we expect several psychological con-
structs to mediate the treatment effects on performance and well-being, and (3) the role
of implementation fidelity in experimental studies and replications.

Literature Review and Hypothesis Development

Goal-setting Theory and Interventions

Scholars have extensively studied the goal-setting theory and its behavioral effects in
organizational contexts, sports, healthcare, and education (Epton et al., 2017; Locke &
Latham, 2002; Morisano, 2013). Goal-setting intervention studies began with establishing
specific and ambitious goals in low-complexity contexts, such as setting targets for opti-
mizing truck loads, e.g., trying to increase trees that can be loaded onto a truck. An
increasing number of studies are modifying and applying goal-setting interventions to
the first-year higher education environment, which is a highly complex context, given
that the tasks, environment, and the high expected self-regulation are new for first-year
students. Experimental goal-setting studies within this context have not yet been
included in the goal-setting meta-analyses of Mento et al. (1987), Kleingeld et al. (2011),
and Epton et al. (2017). Supplementary Appendix A Table A.1 offers an overview of all
experimental studies examining the effect of goal-setting interventions on academic per-
formance in higher education.

The literature offers three different experimentally tested types of goal-setting in the
first year of higher education. The first type asks students to set goals for the grades or
the number of course credits that students set out to achieve (Clark et al., 2020; Van
Lent, 2019; Van Lent & Souverijn, 2020). Van Lent and Souverijn (2020) performed a
field experiment with 1,092 Dutch economics students and instructed a random subset
of mentors to encourage students to set grade goals. Half of these mentors were further
instructed to motivate students to raise their grade goal. Students in the grade-goal
group performed significantly better, but those who were pushed to raise their grades
performed significantly worse. Van Lent (2019) also conducted a field experiment with
2,100 Dutch economy students, asking half of them to set grade goals or other goals in
a short survey. These students did not perform better than the control group on their
exams. Similarly, in their field experiment with 1,967 American microeconomics stu-
dents, Clark et al. (2020) reported an insignificant increase in the performance of those
who set grade goals. The evidence thus far indicates that “grade goal-setting” produces
little to no positive effect on academic performance.

The second type of goal-setting intervention targets the specific tasks one wants to
complete. Clark et al. (2020) conducted a field experiment with 2,004 American students
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enrolled in a microeconomics course. The students randomly allocated to the treatment
group were encouraged to set task goals (e.g., number of online practice exams they
would complete before their final examination), while those in the control
group received no goal-setting encouragement. Students in the treatment group reported
significantly higher task completion levels and scored marginally higher on
performance.

The third type of goal-setting asks students to write about their personal goals and
develop a strategy to achieve these goals (Dobronyi et al., 2019; Latham & Brown, 2006;
Morisano et al., 2010; Schippers et al., 2015, 2020; Travers et al., 2015). In a small-scale
trial conducted with academically struggling students from a Canadian university
(n¼ 85), Morisano et al. (2010) tested a version that combined expressive writing exer-
cises (Pennebaker & Chung, 2011), implementation intentions (Gollwitzer, 1999), and
goal-setting theory. The treatment group obtained a significantly higher GPA than the
control group. Schippers et al. (2015, 2020) and Dobronyi et al. (2019) used a version
that involved similar exercises but included negative scenarios (e.g., what will happen if
you do not change your habits?). The appendix of the Morisano et al. (2010) study con-
tains a step-by-step description of the intervention, along with its theoretical rationale.
Dobronyi et al. (2019) enclosed a later and shortened version of this intervention in the
appendix to their article. The reflective goal-setting method developed by Travers (as
described in e.g., Travers et al., 2015), finally, provides a longer goal-setting process and
covers different related topics. Although these different versions offer different experien-
ces, they all provide guidance during the goal-setting process and stimulate reflection.
For ease of reading this third category of goal-setting will here be referred to as
“reflective goal-setting” interventions.

Morisano et al. (2010) reported significant positive effects of the treatments on the
GPA, retention, and affect of the students. Schippers et al. (2015, 2020) found that there
were significantly more course credits and lower drop-out rates among students in the
cohorts that received the goal-setting intervention than students in control cohorts.
Dobronyi et al. (2019), however, found no significant effects of the treatment on study
grades, or retention, in a large-scale field experiment.

Grade, task, and reflective types of goal-setting interventions in higher education
share a common ground in goal-setting theory, but they differ in how directed and
extensive they are. Reflective goal-setting interventions seem a promising candidate for
replication with variation because results thus far indicate both the largest potential
effect as well as contradictory results. As Locke (2015) argued, employing the right mod-
erators or mediators can expand goal-setting theory by improving our understanding of
when it works and why. The chosen moderators, which may even be population
dependent, may have caused varying effects in previous studies. Furthermore, these
studies only included small samples of struggling students and large samples of business
or economics students. Schippers et al. (2015) reported a moderating effect for gender
and ethnicity: males and students from ethnic minorities benefited more. Therefore, we
formulated the following hypotheses:

Hypothesis 1. Students in both business and teacher education, who have received a
reflective goal-setting intervention at the start of their study, will obtain more course
credits and drop out less than their peers in the control condition.
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Hypothesis 2. Gender and ethnicity (higher effects for males and ethnic minorities) will
moderate the intervention’s effect on course credits and dropout rates.

Potential Mediators: Self-regulated Learning, Resilience, Grit, and Engagement

The recent diversification in the application of goal setting in the educational context
has already led to proposed alterations and additions to the goal-setting theory that
must be experimentally tested. For instance, Schippers et al. (2020) reported that only
one out of five students that participated in the intervention prioritized an academic
goal. Nevertheless, the intervention improved their academic performance, regardless of
the subject of their goals. This finding differs from goal-setting theory that argues that
task specificity is an essential criterion for success. Travers et al. (2015) studied 92
English university students and found that when students wrote about proximal
intermediate goals, this induced an immediate increase in effort regulation, a form of
self-regulatory behavior. The increase in effort was sustained through persistence and
self-efficacy, and many reported that this had led to an upward spiral of subsequent
engagement. This mechanism overlaps with several of Schippers’ (2017) propositions.
Given that a particular intervention may increase students’ goal-oriented behaviors,
sense of purpose, and explication of their desired futures, Schippers (2017) suggested a
focus on improving students’ resilience and self-regulatory strategies, as these could lead
to higher engagement, academic performance, and well-being (Figure 1).

In education, self-regulatory behavior is commonly defined as self-regulated learn-
ing (SRL), a multi-dimensional construct that includes “the cognitive, metacognitive,
behavioral, motivational, and emotional/affective aspects of learning” (Panadero,
2017, p. 1). In their meta-analysis of SRL’s effects on students and professionals,
Sitzmann and Ely (2011, p. 422) noted that “one commonality across all the theories
is that goal-setting triggers self-regulation.” In practice, SRL manifests itself in higher
levels of academic initiative, such as active class participation, fewer absences, and
less misbehavior in class (Hoyle & Sherrill, 2006; Oyserman et al., 2006). These prac-
tical implications are why we expect SRL to improve engagement and academic per-
formance (Sitzmann & Ely, 2011).

Figure 1. Mediating mechanisms between goal-setting intervention and outcomes. SRL or self-regu-
lated learning is a multidimensional and modular construct (Pintrich et al., 1993). For this study, we
used the modules of effort regulation, self-efficacy, intrinsic goal orientation, metacognition, and
attention. Adapted from Schippers (2017).
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Setting goals and anticipating how one should act in trying situations, is expected to
improve resilience, defined as the capacity to deal with adversity (Connor & Davidson,
2003). Resilience supports both academic performance and well-being (Johnson et al.,
2015; Martin et al., 2015), and could mediate a goal-setting intervention’s influence on
academic performance and well-being (see Figure 1).

Grit, related to SRL, engagement, and resilience, could also potentially explain why
students, who have formulated their goals, persevere and perform well. Duckworth et al.
(2007) defined it as “perseverance and passion for long-term goals” (p. 1087); it can also
predict academic performance and engagement (Bowman et al., 2015; Duckworth et al.,
2007; Hodge et al., 2018).

Engagement, characterized by dedication, vigor, and absorption, is “a persistent and
pervasive affective–cognitive state that is not focused on any particular object, event,
individual, or behavior” (Schaufeli & Bakker, 2004, p. 295). Dedication is “a sense of sig-
nificance, enthusiasm, inspiration, pride, and challenge,” and to work with vigor means
to have “high levels of energy and mental resilience [… ], the willingness to invest effort
in one’s work, and persistence also in the face of difficulties” (p. 295). Absorption refers
to a state in which one loses track of the time by being highly concentrated and
immersed in an activity. Travers et al. (2015) found that students who engaged in a
reflective goal-setting intervention had higher vigor, dedication, and absorption levels.
Overall, engagement relates to observed learning activities and course grades, and may
be a mediating factor between SRL and academic performance (Bakker et al., 2015).
Accordingly, reflective goal-setting could potentially improve SRL, resilience, grit, and
engagement. If engagement is affected, this could, in turn, lead to improvements in per-
formance and well-being (Schippers, 2017).

Well-being

Student psychological well-being has become an issue of concern in academia
(Auerbach et al., 2018). Policymakers and scientists argue that many measures that aim
at improving academic performance, do so, at the cost of students’ psychological well-
being. However, reflective goal-setting interventions aim to improve both academic per-
formance, and psychological well-being, because they challenge students to set academic,
social, and health-related goals (Schippers, 2017; Schippers & Ziegler, 2019). Having the
right priorities and strategies should help students engage in activities that allow them
to pursue their goals in a healthy way. In a meta-analysis Klug and Maier (2015) synthe-
sized that successful goal pursuit is significantly related to subjective well-being (r ¼
.43). We expect the engagement as a consequence of setting goals and persevered striv-
ing (through SRL, resilience, and grit) to lead to an increased general psychological
well-being. In line with Schippers (2017) and based on our expectations of a reflective
goal-setting intervention’s mechanisms, we propose the following hypotheses (following
Figure 1’s conceptual model).

Hypothesis 3. Students in both business and teacher education, who have received a
reflective goal-setting intervention at the start of their study, will report higher levels of
SRL (effort regulation, self-efficacy, intrinsic goal orientation, metacognition, and
attention), resilience, grit, engagement, and general psychological well-being, than their
peers in the control condition.

6 I. DEKKER ET AL.



Hypothesis 4. Gender (higher effect for males) and ethnicity (higher effect for ethnic
minorities) will moderate the intervention’s effect on SRL, resilience, grit, and engagement
in both business and teacher education students.

Hypothesis 5. SRL, grit, resilience, and engagement will mediate the intervention’s effect
on course credits, dropout rates, and general psychological well-being.

Implementation Fidelity

Implementation fidelity, or the degree to which an intervention is delivered as
intended, is critical for successfully translating evidence-based interventions into
practice. The current study will explore the implementation fidelity of the interven-
tion. The inconclusive results of previous studies could be a result of the differences
in intervention implementation. Following Dane and Schneider’s (1998), and Carroll
et al.’s (2007) models, Horowitz et al. (2018) applied their findings to the field of
educational psychology and summarized the fidelity concerns into six categories:
program differentiation, dosage, adherence, quality of delivery, student responsive-
ness, and fidelity of receipt.

Program differentiation is the degree to which the tested intervention can be dif-
ferentiated from the regular program. Using similar interventions with different
names might pollute the potential effects—this is a particular risk for certain ele-
ments in goal-setting interventions, considering the theory has been around for dec-
ades (Locke & Latham, 2002). Dosage refers to “how much” of the intervention was
offered. The complete goal-setting intervention (as described in Morisano et al.,
2010) is offered once, and students are instructed to reserve around 2.5 h to com-
plete the assignment. Adherence refers to whether the treatment’s parts were fol-
lowed in the correct sequence. The goal-setting intervention was offered through an
online tool, which did not allow students to change the sequence of their assign-
ments. Students received access to the second part, only after the deadline for finish-
ing part 1. Quality of delivery is successful when participants experience the main
points as easy to process, true, and emerging naturally. The main points in this study
refer to the text-prompts before the assignments. These prompts emphasized the
importance of explicating the desired future, of formulating and prioritizing goals,
and goal achievement plans. Student responsiveness involves students’ responses to
the adherence and quality of delivery. The right dosage, adherence, and quality of
delivery should lead to engaged attention and productivity in the students. This
could be estimated with completion rates, time spent on the intervention, or output
variables, such as the number of written words. Students are explicitly encouraged in
the intervention to “keep on writing” and Schippers et al. (2020) found that the
number of written words was related to an increase in academic performance, even
when controlling for the number of stages students completed and the quality of
their goal achievement plans. Fidelity of receipt refers to the degree to which students
internalize the main points that the intervention aims to communicate. Did this
intervention induce them to think or act differently? Did they (consciously) allocate
time differently, or change their behavior? These dimensions require attention, as
they provide conditional information expected to influence the results of an experi-
mental study (Durlak, 2015; Durlak & DuPre, 2008).
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Method

Participants

The sample consisted of 1,134 first-year students enrolled in 13 courses of study1 from
two faculties within a large Dutch university of applied sciences, located in an urban
environment. As part of our selection procedure, we checked whether the curricula of
the courses of study contained (parts of) a similar intervention and whether faculty
members used similar techniques (reflective writing, mental contrasting, goal setting,
implementation intentions) to determine program differentiation. None of the involved
36 faculty members reported already using parts of the intervention or a similar inter-
vention with their students.

Seven percent of the student population in applied sciences universities in The
Netherlands followed a preparatory scientific track (students from this track constitute
the majority of students in the studies by Schippers et al., 2015, 2020), 43% followed a
general academic track in high school, 31% had a vocational education background, and
19% used an admission test or an eligible international degree (The Netherlands
Association of Universities of Applied Sciences ‘Vereniging Hogescholen’, 2020). We
controlled for this sample characteristic in our analysis because previous education here
is strongly related to central exam scores (similar to SAT scores) (Van der Zanden
et al., 2018).

The sample was taken from teacher education and business studies faculties. The
engineering and medical faculties were also invited, but they declined to participate. All
of the courses of study within the two participating faculties were invited. Within the
business faculty, 2 out of the 5 courses of study participated with all of their 302 first-
year students. In the teacher education faculty, 11 out of 13 courses participated with a
total of 832 first-year students. Table 1 shows an overview of the participant
characteristics.

The internal review board of the researchers’ affiliated university approved the experi-
ment before its execution. All the participants signed informed consent forms before-
hand. The procedure in the data management plan ensured the use of pseudonyms
before datasets were merged, and anonymous and save storage afterward. Directly after

Table 1. Sample characteristics of the freshmen per faculty and condition.
Business Education Treatment Control

N % N % N % N %

Participants 302 832 571 563
Male 208 69 333 40 268 47 276 49
Ethnic minority 73 24 275 33 177 31 175 31
Vocational background 85 28 225 27 154 27 158 28

1The Dutch higher education system differs from the Anglo-American system in that students have to enroll for a
specific “course of study” (comparable to choosing a major) that consists of a standard curriculum with few or no
electives in the first year. Dropping out in this context means abandoning a complete course of study with all of the
courses that it contains. Under the current Dutch law, students are not allowed to re-enroll for a course of study at the
same university if they fail to successfully obtain a threshold amount of 42 course credits in the first year and all the
required course credits of the first year (60) within two years.

8 I. DEKKER ET AL.



the experiment, all the participants were debriefed and received a book about classroom
management (teacher education) or a business journal (business education). The
debriefing included information about the design of the experiment and the two assign-
ments. Students who had received the control condition were offered the reflective goal-
setting intervention after the experiment.

Research Design

We conducted a double-blind student-level randomized field experiment at the begin-
ning of the 2018–2019 academic year to test hypotheses 1–5. The intervention was a
Dutch translation of the goal-setting intervention, described in Morisano et al. (2010),
and was tested on Dutch students using the think-aloud method. Minor changes were
made to increase understandability. This version was translated back to English and
then corrected by the first author of the original version. The students were randomly
assigned to a treatment or control group, and were told not to communicate with other
students about the assignments. External surveillants treated the interventions similar to
an examination, and monitored whether the students did not communicate during the
assignments. The control group participants received a control condition that was simi-
lar to the one used by Morisano et al. (2010). These web-based tasks included question-
naires about personality and vocational interests, and writing assignments about positive
past experiences, which students were asked to answer objectively, without emotional
expression. The two parts of the intervention or control assignments were sent to the
students by e-mail, who completed them individually in computer rooms at the univer-
sity. Part 1 was made in the first week of college; part 2 was scheduled three to seven
days later. Both parts were made within the introduction weeks, but before the courses
began. The intervention was not tied to a specific course. Students had 3 h to complete
part 1 and three h to complete part 2. The median time spent on the intervention was
36min on the first and 51min on the second. This did not differ significantly from the
median time spent on the control condition (37 and 48min, respectively). To measure
the effect of receiving the intervention on SRL, grit, resilience, and engagement we used
a baseline survey and two repeated measures after the intervention (T0, T1, T2). We
conducted T0 survey at the start of the year and one to three days before the interven-
tion, T1 survey two weeks before the end of the first semester, and T2 survey two weeks
before the end of the second. We measured the effects of receiving the intervention on
academic performance in accumulated course credits and study status (dropping out of
the course of study or not) at T1 (þ 2weeks) and T2 (þ 2weeks) with the help of
administrative data.

Final Analytical Sample

In total, 1,073 (95%) students started the assignments and 942 (83%) students finished
both parts of the treatment or control assignment. The percentage of students who fin-
ished both parts in the treatment group (82,3%) and the control condition group
(83,8%) did not differ significantly. According to the teaching staff of the participating
courses, 83% completion rate for two assignments is similar to normal participation in
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course assignments during the first weeks of college. We took the participation rate into
account in our assessment of the treatment fidelity.

The final dataset, with 1,134 students, contained no missing data for the main
dependent variables: course credits and dropout (enrollment status). Nor did the dataset
contain missing demographic data (gender, ethnic background, previous education).
However, the survey dataset, gathered for the mediation analyses, did contain missing
data. 1,060 students completed every item of the T0 survey and 504 finished the T1 sur-
vey online. To secure enough response for the third survey, we distributed the T2 survey
in article format during the classes (653 responses). To assess whether missing responses
had potentially led to a non-response bias, we performed several non-response analyses.
Specifically, we used a multilevel logistic regression analysis to test whether participation
in one of the surveys significantly correlated with being part of the treatment group or
relevant control variables (gender, ethnicity, and previous education). Assignment to
treatment group, gender, or previous education did not significantly correlate with
responding to one of the three surveys (T0, T1, T2). Ethnic minority did significantly
correlate with non-response, although the difference was relatively small. The strength
of the correlation between being an ethnic minority and finishing the survey was r ¼
(1,133) .19, p < .001 for survey T0, r ¼ (1,133) .10, p < .05 for survey T1, and r ¼
(1,133) .08, p < .05 for survey T2. After screening, we treated those who had the same
answer to all questions or did not clearly write their identification number in the analog
T2 survey (8 cases) as missing. This totaled 104 cases in the T0, 21 cases in the T1, and
23 cases in T2 survey. The final dataset contained 1,134 cases with demographic data,
course credits, and dropout status, of whom 956 had T0 survey scores, 483 had T1
scores, and 630 had T2 scores.

We calculated power with the G�Power 3 program Power analyses for testing hypoth-
eses 1–5 can be found in the Supplementary Appendix (Figures B.1 and B.2). We cor-
rected the sample size for multilevel structure (13 clusters with an average n of 87)
according to Hox et al. (2018, p. 223) with the following formula:

Effectiven ¼ n= 1 þ mean cluster size� 1ð Þ � Intraclass correlation coefficient½ �
In all instances the effective n was large enough to find at least an effect size of f 2 ¼

0.11 with a power level of 0.90, and f 2 ¼ 0.08 with a power level of 0.80.
At the end of the year, we selected 20 students randomly from the treatment group

to partake in qualitative focus groups for evaluation purposes; 14 attended. We asked
them to evaluate the two parts and describe if they had learned anything and had
applied what they had learned beyond the intervention. All courses of study, except pre-
service economics teachers, were represented in this group. Eight of the participating
students were female, four were ethnic minorities, and seven had a vocational education
background.

Data Analysis

Measures and Instrumentation
The selected university used the European Credit Transfer and Accumulation System
(ECTS). Within a year, students are expected, when successful, to obtain 60 ECTS
course credits that stand for 1,680 study hours (1 credit equals 28 study hours). Thus,
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we measured academic performance by tracking the participants’ obtained ECTS credits
and dropout rates supplied by the university administration.

The following standardized scales measured SRL (effort regulation, self-efficacy,
intrinsic goal orientation, metacognition, and attention), resilience, grit, engagement,
and general psychological well-being (PGWB). The modular subscales for effort regula-
tion, self-efficacy, intrinsic goal orientation, metacognition, and attention stem from the
Motivated Strategies for Learning Questionnaire (MSLQ) (Duncan & McKeachie, 2005;
Pintrich et al., 1993). Both subscale selection and the Dutch translation were based on a
study that had tested the instruments on Dutch professional higher education students
(De Bruijn-Smolders, 2017). We measured resilience with a translated 10-item Connor-
Davidson Resilience Scale (Campbell-Sills & Stein, 2007), grit with a translated 10-item
GRIT-S scale (Duckworth & Quinn, 2009), and well-being with a translated six-item
PGWB-S scale (Grossi et al., 2006). Schaufeli et al.’s (2006) nine-item UWES scale
served to measure student engagement.

Most subjective and psychological well-being scales include items closely related to
having a goal or purpose (Klug & Maier, 2015). This could cloud conceptual clarity and
make the correlation between goal pursuit and subjective well-being spurious. The
PGWB-S scale covers six health-related quality of life domains and none of the items
overlap with setting or having a goal: anxiety, depressed mood, positive well-being, self-
control, general health, and vitality. Therefore, using this scale allows for a more valid
testing of goal setting’s effect on well-being.

Six months before the experiment, we pre-tested all the scales on a small sample of stu-
dents from a different cohort with the think-aloud method (Ryan et al., 2012) and made
minor language adjustments to replace complicated words and ambiguous formulations.

After we collected all data for the experiment, we tested the validity of the used ques-
tionnaire with confirmatory factor analyses in Mplus (Muth�en & Muth�en, 1998–2006)
for each measurement moment (T0, T1, T2). All items loaded significantly on the factor
they were supposed to measure, and we also did not find perfect correlations between
factors. The overall validity of the instruments was reasonable, the different constructs
showed good discriminant validity, and the reliabilities ranged from moderate
(Cronbach’s alpha ¼ 0.65) to robust (0.86) (Taber, 2018). Tables B.3 and B.4 in the
Supplementary Appendix provide a detailed description of the CFA outcomes and reli-
ability measures.

Monitoring Implementation Fidelity
We measured dosage fidelity by tracking the completion rates and the number of words
that students wrote. Three items at the end of the intervention and control group tested
student responsiveness to the intervention on a five-point Likert scale, ranging from dis-
agree to agree: serious participation, if they learned something, and if the intervention
shaped their thoughts about their future. We also qualitatively assessed both student
responsiveness and receipt fidelity at the end of the year with two focus groups (n¼ 14,
intervention only). We recorded and transcribed the two focus group conversations, and
followed a protocol to ensure that we evaluated all parts of the intervention, student
experiences, and the degree to which they had internalized the main points. Specifically,
we used axial coding to form categories from the answers, and asked the students,
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through an email member check, whether they agreed with the derived summary and
answer categories

Testing Randomization
We conducted independent sample t-tests and v2 tests to verify randomization success.
This involved ensuring no significant difference between the control and treatment
groups before the intervention (T0) in dependent variables (SRL, grit, resilience, engage-
ment, and well-being), demographics, and high school GPA (previous performance is a
strong predictor of future performance). As Levene’s test indicated unequal variances
for metacognition [F ¼ (949) 4.37, p¼ .04] and resilience [F ¼ (949) 5.86, p¼ .02], we
adjusted the degrees of freedom to compensate for the imperfect t-distribution
(Table 2). T0 baseline survey scores showed no significant variable differences between
the treatment and control groups (Table 2), indicating successful randomization.

Estimating Treatment Effects on Course Credits
The sample consisted of students that are nested in 13 courses of study. The courses are
nested in 2 faculties. Students from the same course or faculty tend to be similar to
each other because of selection processes. This could violate the assumption of inde-
pendence of observations on which standard statistical tests rely and lead to incorrect
estimations of standard errors. In these cases multilevel models offer a suitable method
to correctly estimate standard errors (Hox et al., 2018). On the faculty level we only had
two clusters. When a level contains less than 10 clusters, it is preferrable to add the
clusters (faculty in our case) as a covariate to the model (Snijders & Bosker, 2012). For
each dependent variable, we fitted multilevel models in which we measured significant
model fit improvement by testing whether adding variables led to a significant fit
improvement in deviance (�2�loglikelihood). The difference in deviance has a v2 distri-
bution, with the difference in the number of parameters estimated in both nested mod-
els as degrees of freedom. Effect sizes are calculated as the proportions of explained

Table 2. Baseline balance checks with administrative and survey data.
Control sample
mean (SD)

Difference with treatment
group (SE)

v2 or t-value
(df) p Value N

Malea 0.49 (0.50) 0.02 (0.02) 0.58 (1) .45 1,134
Ethnic min. backgrounda 0.30 (0.46) 0.01 (0.02) 0.01 (1) .92 1,134
Vocational backgrounda 0.28 (0.45) �0.01 (0.05) 0.01 (1) .94 1,134
Course of studya N.A. N.A. 12.75 (12) .39 1,134
GPA high schoolb 6.50 (0.44) �0.48 (0.24) �1.56 (700) .12 701
T0 effort regulation 3.73 (0.52) 0.05 (0.03) 1.47 (959) .14 960
T0 self-efficacy 3.92 (0.56) 0.01 (0.03) �0.14 (957) .89 958
T0 intrinsic g. orient. 4.21 (0.50) 0.05 (0.02) 1.43 (955) .15 956
T0 metacognition 3.42 (0.62) 0.03 (0.03) 0.67 (947.23) .50 952
T0 attention 3.46 (0.67) 0.05 (0.03) 1.06 (948) .29 949
T0 resilience 3.93 (0.48) 0.00 (0.03) 0.01 (948.93) .99 956
T0 grit 3.65 (0.52) 0.05 (0.03) 1.37 (959) .17 960
T0 engagement 3.32 (0.66) 0.01 (0.03) 0.34 (955) .73 956
T0 well-being 4.55 (0.73) �0.04 (0.03) �0.75 (955) .46 956
aTested by means of v2 since variable is dichotomous. df¼ degrees of freedom.
bGPA in Dutch high schools is measured on a 10-point scale, 6 is the threshold for passing. Students with a Dutch ter-
tiary vocational education degree are admissible to a university of applied sciences without needing a GPA score. This
is why students with a vocational background are missing on this variable.
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variance, both for total variance and each of the variances in the random part of the
model. Using an RCT as the study design, the condition’s (intervention) effects on T1
or T2 reflect the effects of receiving the reflective goal-setting intervention. We analyzed
the effects of the intervention, with and without controlling for domain, gender, ethni-
city, and previous education. In equation 1.1, Yij is course credits for student i in course

j at T1 or T2. The intervention (Tx1ij) is offered to individual students within groups.
Previous education (X2ij), ethnicity (X3ij), gender (X4ij), and faculty (Z1j), are included as
control variables, with random error at the student (eij) and course level (m0j). m0j is the
random effect for cluster and eij is the student residual. In equation 1.2 we added the
interaction effect for the intervention with previous education (Tx1ijX2ij). We then
replaced interaction between the treatment and previous education with interaction
between the treatment and (respectively) ethnicity, gender, and domain, to test if they
moderated the treatment effect. For a histogram of the credits in the treatment and con-
trol group at T1 and T2 see Supplementary Appendix Figures B.3 and B.4.

Yij ¼ !00 þ !10Tx1ij þ !20X2ij þ !30X3ij þ !40X4ij þ !01Z1j þ l0j þ eij (1.1)

Yij ¼ !00 þ !10Tx1ij þ !20X2ij þ !30X3ij þ !40X4ij þ !01Z1j þ !50Tx1ijX2ij þ l0j þ eij (1.2)

Estimating Treatment Effects on Dropout Rates
As dropping out of a course of study is a binary variable (1¼ dropout, 0¼ retained),
we used multilevel logistic regression analyses with a logit model in MLwiN for this
dependent variable (Rasbash et al., 2020). We obtained the starting values for this
analysis using first-order marginal quasi-likelihood and the final model fit with
second-order predictive quasi-likelihood (Rasbash et al., 2020). We fitted models
with and without controlling for gender, ethnicity, and previous education (hypoth-
esis 2). We used Wald tests to test significance and calculated the relative risk reduc-
tion and “number needed to treat” as an indication of the independent variables’
effects (Schechtman, 2002). The university where we conducted this study required
students to obtain at least 42 course credits, in the first year, to continue studying.
Therefore, we also tested whether the treatment group contained more students with
at least 42 credits, using the same logistic regression analyses.

Estimating Treatment Effects on Psychological Variables
The intervention’s effect on the psychological variables (hypothesis 3) was estimated
with multilevel regression analyses in MLwiN. In the analyses, we estimated the treat-
ment’s effect on the different psychological variables at T1 and T2. We fitted the same
models as we did to measure effects on study credits, with the addition of a covariate
for baseline scores on the psychological variable. When no direct effect was found, we
could also exclude a mediated effect (Hypothesis 5).

Implementation Fidelity
We assessed implementation fidelity using Horowitz et al.’s (2018) six categories. All the
students in the treatment group were offered identical web-based interventions, one
time each (dosage). The 87min that the median of students spent on the intervention
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was lower than the minimum of 240min that students (had to) spent on the interven-
tion in the Morisano et al. (2010) trial. We ensured that every student completed parts
1 and 2 in the right sequence, by closing the access to part 1 before sending part 2
(adherence). We secured a stable quality of delivery, by distributing an identical inter-
vention online, and controlled the conditions in which the students made the assign-
ments in surveilled computer classrooms. 82 percent of the students in the treatment
group finished both assignments. On average they wrote 1,134 words (SD¼ 671). The
items that measured responsiveness indicate that 69.9% of the participants in the treat-
ment condition, who completed both parts, agreed that they took the assignments ser-
iously. One in five (20.1%) neither agreed nor disagreed, and 9.2% disagreed. The
degree to which the students took the assignment seriously correlated significantly with
the number of written words [r ¼ (941) 0.36, p < .001].

In the focus groups, two students reported they did not take the assignment seriously
because “it was part of an experiment” and “because I don’t like writing so much.” A
few students reported the intervention had influenced their behavior, and three of them
noted its influence in other domains as well. One student said the intervention had
helped him combat both his planning and financial issues right at the start of his stud-
ies. Another student noted remembering writing down a social and academic goal: “the
intervention made me realize that I should stop my loner behavior and try to fit in
socially [… ] the academic goal made me ask for help sooner whenever I got stuck.”

Half of the students in the focus group, seven of 14, initially did not remember taking
part in the intervention, as other researchers reported (Walton & Cohen, 2011).
However, some remembered it later during a conversation: “It was right at the start of
the study, it was a chaotic period, and I’ve forgotten nearly everything that happened.”
Some of these students later admitted that it brought them more focus at the start of
their study. When we discussed potential intervention improvements, all the students in
the focus group agreed that a more personalized follow-up would help them internalize
and utilize the intervention throughout the year. As one student put it: “One’s teacher
or coach should recall the intervention one period later. [… ] What about your goals
now?” Asked about email reminders, the students reported that they already received
too many emails and it would be an extra burden. These results indicate moderate
implementation quality and we expect to find a (suboptimal) effect of the intervention.

Results

Treatment Effects on Academic Performance

Students received an average of 17.24 course credits in the first semester (T1). Those in
the treatment group, on average, earned 1.08 [95% CI (0.10, 2.06)] course credits more
than their peers in the control group during the first semester, which is a significant dif-
ference (Table 3, models 2 and 3). At the end of the first year (T2), the students earned
an average of 42 course credits. Students assigned to the treatment group earned 2.70
[CI 95% (0.22, 5.19)] credits more (p < .05) than their peers in the control group
(Table 4, model 2 and 3). The intervention explained 0.41% of the variation in credits
at the student level after one semester and 0.42% after one year (both are comparable to
a Cohen’s d of 0.13).
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The intervention, on average, cost students less than 2 h, while 2.70 study credits cor-
respond to 75.6 study hours. Kraft (2020) proposed taking scalability and costs into
account when interpreting effect sizes from experimental studies as small, medium, or
large. Given that the intervention can be sent to any number of students and requires
little time of the teaching staff or university funding, it can be considered low-cost and
scalable. According to Kraft (2020), an effect of .13 standard deviation “should be con-
sidered large and impressive when they arise from large-scale field experiments that are
pre-registered and examine broad achievement measures” (p. 248).

With respect to dropout rates, the results were similar: 39% of all students in the con-
trol group dropped out of their course of study during the first year, compared to 33%
in the treatment group (Figure 2). The logistic regression shows that the intervention
significantly predicts dropout rates before and after controlling for previous education,
gender, ethnicity, and domain (Table 5, models 1–3). The relative risk reduction of the
intervention is 15.17% [95% CI (1.00, 27.31)], which stands for the reduced risk of bad
outcomes relative to the control group. Therefore, Hypothesis 1 is accepted.

To find out whether these effects might be due to less students obtaining zero credits
and/or more students obtaining more than 42 credits (the threshold for being allowed
to stay enrolled) we ran additional analyses. The percentage of students who obtained
more than 42 course credits in the treatment group was 68.3%, compared to 62% in the
control group (p¼ .03, r2 ¼ 0.01) (Table B.5.1, Supplementary Appendix). Only 4.9% of
the students in the treatment group obtained zero credits, compared to 8.9% in the con-
trol group (p¼ .02, r2 ¼ 0.01) (Table B.5.2, Supplementary Appendix). It, therefore,
seems that the intervention both decreased the percentage of students who obtained no
credits, and increased the percentage of students who obtained more than the required
42 credits.

Subgroups

To test whether the intervention works better for subgroups, as determined by
Schippers et al. (2015), we added the interaction effects between the intervention and

Figure 2. Treatment effects on dropout.
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vocational background, ethnic minority, male, and domain, respectively, to a model.
None of these moderator effects proved a significant improvement (Tables 3 and 4,
models 4–7). The confidence intervals of the interaction coefficient for teacher education
[CI 95% (�7.13, 5.66)], vocational background [CI 95% (�5.59, 9.09)], ethnic minority
background [CI 95% (�5.43, 7.27)], and being male [CI 95% (�5.00, 9.30)] at T2 show
that both negative, positive, and no differences in credits, are all consistent with the
data. These results are, therefore, still inconclusive. We did not find sufficient evidence
to accept or reject hypothesis 2.

Exploring the Mechanism
Hypothesis 3 predicted that students in the treatment group score significantly higher
on SRL, resilience, grit, engagement, and well-being. Contrary our predictions, the treat-
ment group did not score significantly higher on any of these variables after one or two
semesters. Table 6 summarizes the results from these analyses. We tested whether using
repeated measure analyses with slightly higher power led to different results. The find-
ings from these analyses were consistent.

Both students in the treatment and control group showed a significant decline in
well-being, engagement, and SRL at the end of the two terms of the first year. This
decline is typical for the first year and end of term (Corpus et al., 2020; Hudig et al.,
2022; Wang et al., 2014).

Although a moderator effect without a direct effect is unlikely, it is still possible. We
continued to test whether significant treatment effects could be found with gender,
domain, previous education, and ethnicity as moderators (hypothesis 4). After two
semesters, students from an ethnic minority in the treatment group showed a signifi-
cantly lower drop in well-being (p< .01, r2 ¼ 0.014) and higher metacognition (p< .05,
r2 ¼ 0.007) than those in the control group (B.14.2 and B.12.2, Supplementary
Appendix). Both teacher education students (p< .05, r2 ¼ 0.031) and students with a
vocational education background students (p< .01, r2 ¼ 0.013) in the treatment group
reported significantly higher effort regulation after one semester. Students with a

Table 6. Treatment effects of intervention on variables after one (T1) and two semesters (T2).
Variable B (SE) 95% CI D v2 n p r2

Attention T1 0.07 (0.05) �0.03, 0.17 1.46 442 .23 0.003
Attention T2 0.00 (0.05) �0.10, 0.10 0.00 580 1.00 0.000
Effort T1 0.06 (0.05) �0.04, 0.16 1.13 450 .29 0.003
Effort T2 �0.02 (0.05) �0.12, 0.10 0.22 585 .64 0.000
Intrinsic or. T1 �0.04 (0.05) �0.14, 0.06 0.58 444 .45 0.000
Intrinsic or. T2 �0.03 (0.04) �0.11, 0.05 0.72 583 .40 0.000
Metacogn. T1 0.01 (0.05) �0.11, 0.09 0.06 444 .81 0.000
Metacogn. T2 �0.05 (0.05) �0.15, 0.05 1.01 583 .35 0.003
Self-effic. T1 0.03 (0.06) �0.88, 0.15 0.33 448 .57 0.000
Self-effic. T2 �0.04 (0.04) �0.12, 0.04 0.74 583 .39 0.000
Engagement T1 �0.01 (0.06) �0.13, 0.11 0.03 438 .86 0.000
Engagement T2 �0.02 (0.05) �0.12, 0.10 0.27 585 .60 0.000
Grit T1 0.02 (0.04) �0.58, 0.10 0.35 454 .55 0.000
Grit T2 �0.00 (0.04) �0.08, 0.08 0.01 585 .92 0.000
Resilience T1 0.06 (0.05) �0.04, 0.16 0.39 442 .53 0.000
Resilience T2 0.00 (0.05) �0.10, 0.10 2.59 580 .11 0.005
Well-being T1 0.04 (0.07) �0.10, 0.18 0.68 433 .41 0.000
Well-being T2 �0.06 (0.07) �0.20, 0.08 0.93 580 .33 0.000
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vocational education background scored higher on self-efficacy (p< .05, r2 ¼ 0.009) and
engagement (p< .05, r2 ¼ 0.013) at T1 than their peers in the control group (Table
B.6.1, Supplementary Appendix). Teacher education students in the treatment group
reported higher grit at T2 (p< .05, r2 ¼ 0.006) (Table B.8.2., Supplementary Appendix).
However, we performed 72 of these moderator tests, which results in a high family-wise
error rate. After using the Bonferroni correction (which led to an alpha threshold of
0.0007) none of the moderator analyses remained significant. Therefore, we did not find
sufficient evidence to support Hypothesis 4.

Hypothesis 5 supposed that the selected SRL modules, grit, resilience, and engage-
ment would mediate the treatment effect on performance and well-being. However, we
did not find a direct effect of the intervention on well-being, hence no mediation could
occur, rejecting Hypothesis 5. Additionally, we found that grit, attention, self-efficacy,
metacognition, intrinsic goal orientation, and effort regulation at the start of the year
(T0), did not significantly predict academic performance in course credits (Table B.15,
Supplementary Appendix) or dropout rates (Table B.1, Supplementary Appendix), ren-
dering mediation even less plausible.

Discussion

As universities are looking for scalable and low-cost interventions that could aid a broad
population, a reflective goal-setting intervention could provide a solution. However, the
evidence about its effectiveness is divided, mechanisms that could explain why and
when it works are still underexplored, and the domains in which it is tested are rela-
tively limited. Offering the reflective goal-setting intervention in this study yielded a sig-
nificant positive effect on course credits and dropout. The standardized effect size
(d¼ 0.13) is relatively large when benchmarked against studies with a similar design
and outcome measure, especially when the low costs per student and its scalability are
also taken into account (Kraft, 2020). The intervention, on average, cost students less
than 2 h, while its gains equaled 75.6 study hours and an absolute dropout risk reduc-
tion of 5.98%. In contrast to earlier results (Schippers et al., 2015), we did not find evi-
dence that the treatment effect was significantly different across domain, gender,
ethnicity, or educational background. Additionally, contrary to expectations, the treat-
ment group did not differ significantly in SRL, resilience, grit, and engagement.

Our findings expand the literature on reflective goal-setting and life-crafting’s effects
on academic performance in several ways.

First, this study found significant positive treatment effects on course credits both
after a semester and at the year-end. The effect on dropout was only significant after a
year and not after one semester. This result most likely means that the treatment
improved course credits, which then allowed the students to continue their enrollment.
As the treatment effect on obtained course credits and retention grew proportionately,
the intervention had a durable benefit that improved over time. This finding is in line
with Walton (2014) as well as Schippers and Ziegler (2019), who argued that a well-
timed intervention at the start of one’s studies can create a positive recursive spiral or
stop a negative spiral. It might well be that the intervention aided students to organize
and prioritize their studies during a crucial period. Indeed, students in the focus group
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had mentioned that participating in the intervention had helped them organize their
studies, finances, and social lives.

Second, we expanded the intervention to a new domain. Specifically, reflective goal-
setting interventions have mainly been studied with students studying business or eco-
nomics, and we showed that their effects can also be reproduced in the context of
teacher education.

Third, this study showed how an implementation fidelity framework (adapted from
Carroll et al., 2007) can be applied to monitor the fidelity of this type of intervention.
Some of these aspects were not yet reported by previous studies, such as program differ-
entiation, or the degree to which (elements of) the intervention was new to the context.
Other aspects, such as dosage fidelity could be compared with prior research. Students
in our study wrote an average of 1,134 (SD¼ 671) words, or around one third of the
average of around 3,000 words in Morisano et al. (2010) and Schippers et al. (2015,
2020), and spent only half the amount of time on the assignment compared to the study
from Morisano et al. (2010).2 Writing more can be an indicator of more extensive
reflections and more specific goal achievement plans. Thus, the effect of the intervention
might be increased even further through higher dosage fidelity. Future studies can build
on this approach to ensure that implementation fidelity is closely monitored, and taken
into account, through a meta-analysis. Practitioners could monitor this variable as a
potential condition for optimal success.

Fourth, we found no sufficient evidence that the intervention improved the self-regulated
learning (SRL) modules, grit, resilience, engagement, or general psychological well-being.
There was no evidence that these constructs mediate the treatment effect, contrary to
Schippers’ (2017) expectations, nor did the intervention lead to significant benefits to well-
being, as suggested by Schippers and Ziegler (2019). Our inconclusive results could be
attributed to different causes. It could be that we failed to correctly measure the intended
constructs, although the validity and reliability of the used measures were relatively good. If
the constructs were measured correctly, the inconclusive results might be due to power
issues. However, our power analyses and outcomes show that we were able to find small
effects. Increasing power would lead to more significant results but not to larger effect sizes.
It is also possible that we chose the wrong constructs, the intervention might be mediated
by different internal and behavioral processes. Yet another explanation could be that the
chosen constructs did not predict academic performance in this context. We indeed found
that SRL and grit, at the start of college, did not predict obtaining course credits or drop-
ping out at the end of the first year, which would have been expected, based on previous
findings in the field (e.g., Bowman et al., 2015; De Bruijn-Smolders et al., 2016; Duckworth
et al., 2007; Hodge et al., 2018; Sitzmann & Ely, 2011). Resilience and engagement did cor-
relate significantly with outcome measures, but they predicted less than 1 percent of per-
formance (Table B.15, Supplementary Appendix). This, in turn, could be due to different
reasons. It could be explained by the time of measurement, the chosen measures for per-
formance, or publication bias. While scores at T0 were not strong predictors of academic
success, the scores at T1 did correlate significantly and/or more strongly with academic per-
formance at T2. Self-efficacy, for example, showed no significant correlation with course

2Dobronyi et al. (2019) did not report the number of words.
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credits at T0, but for T1 it did: d¼ 0.22 p< .01. For T2 this was: d¼ 0.29, p< .01. This
could mean that performance might influence self-efficacy more than self-efficacy impacts
performance, and/or it could mean that self-efficacy becomes a reliable predictor only after
receiving sufficient performance feedback. Both explanations can also account for the differ-
ences in the correlations with these other constructs. It is feasible that students over- or
underrate their SRL, grit, and engagement within the (new) context of higher education
when they just start. The studies about SRL, grit, engagement, and resilience, on which we
based our expectations of the potential mediating effect did not measure those constructs
right at the start of college, or did not report exactly when the measure was taken (Bakker
et al., 2015; Bowman et al., 2015; de Bruijn-Smolders et al, 2016; Duckworth et al., 2007;
Hodge et al., 2018; Johnson et al., 2015; Martin et al., 2015; Sitzmann & Ely, 2011). We
used the accumulation of standardized test scores and dropping out of college over long
periods of time with a large sample, these are likely to show smaller effects than lab and
small-scale studies, researcher-made tests, or self-report measures of performance taken
shortly after the intervention (Kraft, 2020; Lortie-Forgues & Inglis, 2019). The studies
reviewed by Sitzmann and Ely (2011) and De Bruijn-Smolders et al (2016), such as Ford
et al. (1998), use tests that are taken shortly after the intervention and are targeted at the
specific training or course during which the SRL measure was taken. This is also the case
for grit, engagement, and resilience. There are studies that similarly report no predictive
value of the constructs that we studied, and based on their meta-analysis, Sitzmann and Ely
(2011) state that there is “evidence of publication bias in self-regulated learning research”
(p. 433). This could also be the case for resilience, engagement, and grit.

Limitations and Future Directions

On account of the rigorous double-blind controlled experimental design, the students
and teachers received limited information about the intervention and none about its
expected benefits. This situation might have lowered participation rates: 81% of all
enrolled students finished both parts of the intervention or control assignment.
Analyzing only these students who finished both parts would probably lead to a larger
effect size and more precise estimation of the intervention’s effect, but measuring the
effects of offering the intervention, instead of participating in it, offers a more realistic
estimation of effectiveness in a field setting. In the focus-group interviews, students
mentioned that the limited information and experimental status had made them skep-
tical. They reported that integrating the intervention in the regular curriculum and hav-
ing a mentor follow-up during the regular coaching sessions would increase the positive
effect. Some students remarked experiencing too little follow-up, except for the emails
that they perceived bothersome. Future studies could look into personalized ways of
organizing follow-ups, such as using a chatbot-coach (Dekker et al., 2020), for such
interventions to yield a larger effect.

Although this study monitored the degree of assignment completion and the number of
words written by students, it did not assess the degree to which they are setting goals in a
way that is consistent with goal-orientated behavior. Future studies could further explore
ways in which this could easily be monitored, or improved, through feedback.
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In line with the principles of replication with variation (Locke, 2015), this study
explored the role of grit, engagement, resilience, and several modules of SRL, as media-
tors for the intervention’s effect, to expand the related literature’s generality. We found
no evidence to suggest that these constructs were part of the core mechanisms in this
context. Potentially, the effects were too small to find with the statistical power of this
study, or temporary effects that faded within one semester might have been found if the
impact on the psychological variables was measured at an earlier time point after the
intervention. Future studies could explore the mediating or moderating effects of other
potential constructs or other variables that do not require self-reported measures and
test whether there might be an effect directly after participating in the intervention.
Further information on mediating constructs can aid the effective directed implementa-
tion in the right conditions and contexts.

Finally, we found that gender, previous education, and ethnicity were strong predic-
tors of academic performance and dropping out in the first year of college. Studying
interventions that could potentially mitigate these negative effects, both in the first year
and later years, remains a relevant topic.

Conclusion

There were significantly more course credits and lower dropout rates among the teacher
and business education students who received a reflective goal-setting intervention at
the beginning of their study than those who received a control assignment. This study
found no evidence to suggest that the treatment effects were different for males, ethnic
minorities, or students with a vocational education background. Nor did we find suffi-
cient evidence of a treatment effect on grit, resilience, engagement, SRL, or general psy-
chological well-being, The implementation fidelity of this study was moderate,
suggesting that the treatment’s effects might potentially increase further with higher
treatment fidelity. These findings indicate that reflective goal-setting has a significant
effect on academic performance. As the intervention took students less than 2 h to com-
plete and their gains equaled 75.60 study hours (2.70 course credits) and an absolute
risk reduction of 5.98% of dropping out (relative risk reduction ¼ 15.17%), this is good
news for educators seeking to improve academic performance. Carefully implementing
this low-cost and scalable intervention can ensure that more students benefit from the
intervention’s positive effects.
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