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Unmet Time Schedules Predict University Students’ Negative
Affect During the Examination Phase
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Abstract: The goal of this study was to investigate the dynamic interplay of affect and time investment during exam preparation using daily
learning diaries. University students (N = 56) reported a simultaneous increase in negative affect as well as intended and actual time
investment over the course of the survey period (30 days). Cramming of study time partially accounted for the increase in negative affect.
More planning strategies were associated with lower negative and more positive affect. Unmet time schedules predicted higher negative and
lower positive affect. Results further revealed compensatory feedback loops: Higher negative affect in the evening predicted higher intended
time investment on the next morning, but without improvements in planning strategies. Results suggest that unmet time schedules could
contribute to the increase in negative affect during exam preparation. Interventions should promote students’ planning to reduce the
difference between intended and actual time investment.
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Verfehlte Zeitpläne sagen negativen Affekt Studierender während der Prüfungsphase vorher

Zusammenfassung: In der vorliegenden Studie wurde das dynamische Zusammenspiel zwischen Affekt und Zeitinvestment während der
Prüfungsphase untersucht. Studierende (N = 56) füllten täglich Lerntagebücher aus und berichteten eine gleichzeitige Zunahme von nega-
tivem Affekt, geplantem Zeitinvestment und tatsächlicher Lernzeit über den Erhebungszeitraum (30 Tage). Der Anstieg des negativen Affekts
konnte teilweise durch den Anstieg in der Lernzeit zu Semesterende erklärt werden. Bessere Planungsstrategien waren mit geringerem
negativem und höherem positivem Affekt assoziiert. Verfehlte Zeitpläne sagten einen höheren negativen und geringeren positiven Affekt
voraus. Die Ergebnisse zeigten zudem kompensatorische Feedbackschleifen: Negativer Affekt am Abend sagte ein höheres geplantes Zeit-
investment am nächsten Morgen vorher, jedoch ohne Verbesserungen der Planungsstrategien. Die Ergebnisse legen nahe, dass verfehlte
Zeitpläne zum Anstieg des negativen Affekts während der Prüfungsvorbereitung beitragen könnten. Interventionen sollten Planungsstrate-
gien fördern, um Studierende darin zu unterstützen, die Differenz zwischen geplanter und echter Lernzeit zu reduzieren.

Schlüsselwörter: Negativer Affekt, Zeitinvestment, Planung, Lerntagebücher, Feedbackschleifen, Mehrebenenanalyse

Negative affect among university students is increasingly
recognized as a topic of public concern. University
students from all over the globe and from various fields
of study report high levels of negative affect (e. g., Dyrbye
et al., 2006; Shankland et al., 2019; Stallman, 2010). In a
recent large-scale survey among German university stu-
dents, 24% suffered from high psychological distress and
55% reported strikingly low general well-being (Lutz-
Kopp et al., 2019). Daily stress events are associated with
various types of negative affect, such as anxiety, worry, or
inner tension (McIntyre et al., 2019). The individual’s
negative affective response to stressful events, in turn,
contributes to the adverse effects of stress on well-being
and health (Böke et al., 2019; Watson & Pennebaker,

1989). However, reasons for the high level of negative
affect among university students are not fully understood.

Which factors could trigger negative affect in students?
High workload is discussed as one reason for increased
negative affect (Lutz-Kopp et al., 2019; Schmidt et al.,
2019; Sieverding et al., 2013). However, a recent study
revealed that students’ actual time investment stays well
below the expected workload of 40 hr a week (Liborius et
al., 2019). One explanation for this discrepancy is that
students cram their study time during the examination
phase at the end of the semester (Theobald et al., 2018).
Students, then, generalize the increased workload at the
end of the semester to their experiences during the entire
term (Liborius et al., 2019). Hence, cramming could, in
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part, explain students’ negative affect during the exami-
nation phase.

Besides cramming, other poor self-regulated learning
strategies could lead to negative affect, for example,
missing one’s time schedule or a lack of planning
strategies (Schmitz & Wiese, 2006). In the context of this
study, unmet time schedules refer to a mismatch between
intended study time and actual study time. Planning
strategies refer to students’ plans (before learning) about
how they can approach their study tasks most efficiently.
However, to date, it has not been tested whether unmet
time schedules or planning strategies predict students’
affect during the examination phase.

The present study aims to shed light on the daily
interplay of students’ affect, study time, and planning
strategies. First, trajectories of daily affect, intended study
time, and actual time investment are described. Second,
we test whether unmet time schedules or poor planning
strategies predict daily affect. Third, we explore compen-
satory feedback loops between students’ affect in the
evening, and intended time investment and planning
strategies on the subsequent morning. Thereby, this study
provides a differentiated picture of the relationship
between daily affect, time investment, and planning
strategies using fine-grained, longitudinal diary data.

Literature Review

Affect and Self-Regulated Learning

Affective states can be broadly classified as positive
activating (PA) and negative activating (NA) states (Telle-
gen et al., 1999): High PA encompasses positive, activat-
ing states (e. g., enthusiastic or active) while low PA entails
negative, low activating states (e. g., bored or sleepy). By
contrast, high NA is characterized by negative, activating
states (e. g., tense or distressed), and low NA is associated
with positive, low activating states (e. g., calm or relaxed).
In fact, PA (hereafter referred to as “positive affect”) and
NA (hereafter referred to as “negative affect”) have been
shown to represent two separable factors rather than two
ends of the same scale (Tellegen et al., 1999; Watson et
al., 1988).

It has, however, not been tested how NA and PA
develop during the examination phase where general
workload is typically higher. Stressful events and high
workload are mainly accompanied by high negative affect
(McIntyre et al., 2019; Schallberger, 2005). Further,
negative affect is strongly related to health complaints
and general distress while positive affect is not (Schilling
& Diehl, 2014; Watson & Pennebaker, 1989). Therefore, it

is important to differentiate between positive affect and
negative affect when investigating students’ response to
increased workload.

Self-regulated learning (SRL) is described as a process
whereby learners set goals and regulate cognition, affect,
and behavior to achieve self-set goals (Zimmerman,
2002). SRL can be divided into three phases (Schmitz &
Wiese, 2006): a preaction phase, an action phase, and a
postaction phase. In the preaction phase, before learning,
learners set goals and make plans on how to approach the
task. In this study, we focus on the number of hours a
student intends to study on a given day as one aspect of
students’ goal setting. In the action phase, during learn-
ing, learners invest a certain amount of study time
(learning quantity). Further, students apply learning strat-
egies that support task execution (learning quality). In the
postaction phase, after learning, learners reflect on their
learning outcomes in terms of quantity and quality. In the
context of this study, for instance, learners compare their
intended study time and their actual study time. That is,
students evaluate whether they met their time schedule
and generate internal feedback. This internal feedback
can, in turn, affect the subsequent preaction phase, for
example, time schedules and planning on the next day.
Hence, SRL can be viewed as a cyclic process.

Affect plays a central role in SRL. For instance, it has
been shown that students’ affect (before learning) pre-
dicted the choice of learning strategies during learning as
well as learning outcomes (see Pekrun et al., 2002 for an
overview). However, in this study, we focus on students’
affect after learning, when students evaluate their learn-
ing progress. It has been suggested that affect arises from
an internal feedback loop that monitors current progress
toward a self-set standard (Carver, 2015). For instance,
students compare their intended study time (standard)
with their actual study time. This internal feedback
process is assumed to evoke positive affect if the standard
has been met (or exceeded), and negative affect if the
standard has not been met. Hence, affect can be viewed
as an integral part in SRL.

Negative Affect as a Result of Poor SRL
Strategies

High workload is discussed as one source of study-related
negative affect. However, the relationship between actual
time investment and affect is usually small or nonexistent
(Sieverding et al., 2013). For instance, Sieverding et al.
(2013) asked students about their average time invest-
ment per week over the whole semester. Actual time
investment contributed only marginally to the explanation
of study-related negative affect. Similarly, a diary study
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revealed that students’ average time investment stays
well below the expected workload of 40 hr a week
(Liborius et al., 2019). Therefore, it has been suggested
that cramming of study time could contribute to the
increase in negative affect during the examination phase
at the end of the semester. In this view, cramming of study
time is closely related to the concept of procrastination.
Procrastination refers to a voluntary delay of intended
actions despite being worse off for the delay (Klingsieck,
2013; Steel, 2007), which is associated with goal failure
(e.g., Wäschle et al., 2014) and negative affect (e. g., Steel
et al., 2001). Indeed, it has been found that time invest-
ment typically increased at the end of the semester
because students oftentimes failed to distribute their
study time (Goda et al., 2015; Theobald et al., 2018). This
cramming of study time could lead to a temporary
increase in negative affect at the end of the semester.

H1: Cramming, that is, an increase in time investment
over the course of the survey period, predicts more
negative affect.

Besides actual time investment, intended time invest-
ment could play a role in students’ affect. Before learning,
students typically make a time schedule, for example,
they plan how much time they intend to study on a given
day. In the evening, students compare intended and
actual study time investment and evaluate whether they
met their time schedule. A discrepancy between intended
and actual study time is assumed to trigger an affective
response (Carver, 2015). In other words, if students fell
short of their self-set standard (i. e., their intended time
investment), negative affect should arise. For instance,
students who intend to study for a (unrealistically) high
amount of time might be more likely to miss their time
schedule. However, to date, it has not been tested
whether (not) meeting one’s time schedule predicts
students’ affect. On the basis of the model by Carver
(2015), we expect that:

H2: Unmet time schedules (mismatch between intend-
ed and actual study time) predict higher negative affect.

Furthermore, poor planning strategies could contribute
to negative affect. Planning constitutes a metacognitive
strategy that refers to having a specific plan according to
which students approach their study-related tasks (Pin-
trich et al., 1991). Planning strategies are assumed to help
learners focus on the study task even in light of distrac-
tions (Gollwitzer & Oettingen, 2011). By contrast, students
with poor planning strategies might spend their time in
front of the desk without attaining their goal, which could
trigger negative affect. In support of this claim, diary
studies showed that students who indicated more plan-
ning strategies in the morning were more satisfied in the
evening (Liborius et al., 2019) and reported lower neg-
ative affect (Schmitz & Wiese, 2006). Hence, students’

planning strategies (in the morning) could contribute to
student’ affect in the evening:

H3: More planning strategies predict lower negative
affect.

Feedback Loops Between Affect and
Subsequent Intended Study Time and
Planning

Process models claim that study sessions are interrelated
through internal feedback loops (Schmitz & Wiese,
2006). That is, students continually generate internal
feedback about their current progress (relative to their
self-set standard) and use this internal feedback to adapt
their studying in the next study session. Affect is assumed
to have a signaling function in this process (Carver, 2015).
Affect signals a discrepancy between the self-set standard
and the current learning progress. Students should then
try to reduce this discrepancy in the next study session.
That is, students’ affect signals the need to adapt study
behavior.

How could this feedback loop be applied to the current
study? Before learning, students set an internal standard.
In this study, this standard refers to the number of hours a
student intends to study on a given day. After learning,
students compare this standard with their actual time
investment and evaluate whether they have met their
time schedule. A discrepancy between intended and
actual study time is assumed to trigger an affective
response (see H2). This affective response should encour-
age a compensatory mechanism; for instance, negative
affect signals, for example, that actual study time was
lower than intended study time. To reduce this discrep-
ancy, students should increase their effort in the next
study session to compensate for their previous failure.
That is, students could increase intended time investment
or could make more plans on the next day to catch up with
what they had missed today. Put differently, negative
affect (or lower positive affect) could encourage students
to adapt their intended study time or planning strategies
on the next day. Hence, we expect that:

H4: Negative affect (and lower positive affect) predicts
higher intended time investment (H4.1) and more plan-
ning strategies (H4.2) on the subsequent morning.

Of note, according to the control-value theory of
achievement emotions (Pekrun, 2006; Pekrun et al.,
2002), negative affect could also impede subsequent
self-regulated learning. Negative affect tends to foster
superficial, rigid learning strategies and the reliance on
external guidance. Hence, although negative affect sig-
nals that current learning progress is too low, negative
affect does not necessarily lead to better self-regulation
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strategies. Thus, considering the control-value theory of
achievement emotions, negative affect could predict few-
er planning strategies on the subsequent day.

The Present Study

The current study investigated the daily, dynamic
interplay of time investment, planning strategies, and
affect in an ecologically valid setting during the exami-
nation phase. We focused on the last weeks of the
semester as time investment usually piles up during this
period. We first described trajectories of students’
affect, intended time investment, and actual time
investment during the examination phase. Second,
unmet time schedules (discrepancy between intended
and actual time investment) as well as planning strat-
egies were considered as predictors of daily affect.
Lastly, we tested feedback loops between affect and
subsequent intended time investment and planning
strategies. Thereby, we aimed to deepen the under-
standing of potential precursors of students’ affect.
Results can inform practitioners on the development of
interventions that prevent stressful study days.

Method

Participants

A total of 62 university students were recruited at a
large university campus in Germany and volunteered to
participate in a study on daily learning routines. The
final sample comprised 56 subjects after excluding
dropouts who had cancelled participation during the
first week of the study. Wilcoxon tests revealed that
dropouts (n = 6) were comparable to participants who
completed the study with regard to gender, age, semes-
ter, time management strategies, and overall study load
reported before the beginning of the survey period (all p
values > .05). Participants were on average 22 years old
(M = 21.95, SD = 2.39, [18; 30]), in their fourth semester
of studies (M = 3.30, SD = 1.78, [1; 8]), and came from
various fields of study, for example, economics and
political science (34%), teacher training (22%), natural
sciences (21%), humanities and social sciences (15%),
and languages (8%). Participants completed about 24
out of 30 diary entries (M = 24.00, SD = 5.89, [7; 30]).

Design and Procedure

Participants registered for the diary study online using a
link to the pre-questionnaire implemented in SoSci Survey
(Leiner, 2019; https://www.soscisurvey.de/). Before start-
ing the questionnaire, students received information on
the study procedure and data privacy and gave their
informed consent. The survey period (running 30 days
from June 18 to July 17, 2019) fell within the typical
examination phase at the end of the lecture period
(ending on July 13). Participants could only register for
the study if they reported that they prepared for at least
one written or oral exam in July or August. This was done
to ensure that all participants prepared for an exam during
the survey period. The day after the last learning diary
had been sent out, students were asked to fill in a post-
questionnaire. Students who completed at least 22 learn-
ing diaries (75%) received 50 € for participation.

The electronic learning diary was implemented in SoSci
Survey and comprised a morning questionnaire (available
from 6 a.m. to 2 p.m.) and an evening questionnaire
(available from 5 p.m. to 1 a.m. on the next day).
Participants received daily e-mail invitations to fill in the
morning and evening questionnaire, which took about
10 min to complete altogether. If students neither planned
nor actually performed study-related tasks on a given day,
they were asked to fill in an alternative diary in the
morning and in the evening. The alternative diary con-
tained an equivalent amount of open and closed questions
asking students about their leisure time activities.

Table 1 provides an overview of the diary items that
were used to test our research questions. The current
project was part of a larger project. A full list of variables
assessed in the learning diary can be accessed via the
open science framework (https://osf.io/nzt25/). For data
analyses, we focused on students’ time for self-studying
throughout the analyses rather than students’ time for
attending lectures. Time for attending lectures followed a
fixed schedule. That is, as soon as a student had decided
to attend a lecture, time spent attending this lecture was
not self-regulated by the student. In support of this claim,
time spent attending lectures was not significantly corre-
lated with planning strategies (r = −04), nor with negative
affect (r = −.01).

Measures

Planning

We used three items to assess daily planning strategies in
the morning (see Table 1). The items were developed
based on the German Learning Strategies Inventory
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(LIST; Wild & Schiefele, 1994) and were rephrased to
refer to daily planning strategies. Multilevel reliability
analyses indicated satisfactory internal consistencies
within subjects over time (w = .64) and between subjects
(w = .92).

Time Investment, Unmet Time Schedules,
and Goal Attainment

Students reported their intended time investment (hours)
for self-studying in the morning (intended time invest-
ment) and indicated how much time they had actually
spent studying in the evening (actual time investment)
(see Table 1). We computed the difference between
intended and actual time investment to assess whether
students met their time schedule. Positive values on that
measure indicate that students’ intended time investment
exceeded actual time investment. Negative values imply
that students’ intended time investment was lower than
their actual time investment. This measure, thus, assessed
the discrepancy between intended and actual time invest-
ment. In addition, students rated whether they attained
their goals on a scale ranging from 0% to 100% (see
Table 1).

Affect

We used the PANAVA-KS (Schallberger, 2005) to
assess positive affect and negative affect in the evening
(see Table 1). High positive affect is characterized by
high levels of energy or excitement, whereas low
positive affect is characterized by tiredness and leth-
argy. By contrast, high negative affect subsumes aver-
sive mood states, such as anger or distress, whereas low
negative affect encompasses low activating states such
as calmness or relaxation. The terms “positive affect”
and “negative affect” suggest that the two factors
represent two ends of the same scale. However, factor
analytic studies repeatedly revealed that positive and
negative affect represent distinctive dimensions that
are internally consistent (Tellegen et al., 1999; Watson
et al., 1988). That is, the affective states that are
summarized as positive affect and negative affect build
internally consistent higher-order factors (Tellegen et
al., 1999; Watson et al., 1988) that is justified as
aggregation of those affective states. In line with this,
multilevel reliability analyses yielded good internal
consistencies within subjects over time (negative af-
fect: w = .82; positive affect: w = .72) and between
subjects (negative affect: w = .93; positive affect: w =
.91).

Table 1. Overview on the daily diary items in the morning and evening questionnaire

Morning questionnaire

Variable Item

Study goals Today, I am setting myself the following study goals: [open text field]

Time schedule
(self-study)

Today, I am planning to invest the following time for self-study:
[number of hours]

Time schedule
(lecture time)

Today, I am planning to spent the following time attending lectures:
[number of hours]

Planning
(3 items, 6-point Likert scale ranging from disagree to fully agree)

Today, I have a specific plan, according to which I will perform today’s
study-related tasks.
Today, I thought about how I can study most effectively.
Today, I know in which order I would like to approach my study-rele-
vant tasks.

Evening questionnaire

Goal attainment Today, I have achieved my goals: [percentage 0–100%]

Time investment (self-study) Today, I spent the following amount of time for self-study:
[number of hours]

Time investment (lecture time) Today, I spent the following time attending lectures:
[number of hours]

Affect
(6-point scale)

You have just thought about your study day and what you have ach-
ieved today. How do you feel right now?

Negative affect (4 items) Positive affect (4 items)

worried – carefree
calm – tense
distressed – relaxed
peaceful – angry

tired – awake
energetic – weak
excited – bored
sluggish – motivated

194 M. Theobald and H. Bellhäuser, Unmet time schedules predict negative affect
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Missing Data and Multilevel Analysis

The maximum number of observations that could be
obtained was 56 subjects*30 days = 1,680. Of those, k =
278 (17%) were missing and on k = 268 (16%) occasions,
students reported that they did not study on that day, that
is, they took a day off and answered the alternative diary.
Hence, we used k = 1,133 observations for data analyses.

To test our hypotheses, we conducted multilevel
analyses (days on Level 1 clustered within subjects on
Level 2) considering that observations that originate
from one person cannot be assumed to be independent
of each other (Raudenbush & Bryk, 2002). Further, to
account for temporal dependency of observations from
the same person that are closer in time, we included
lagged effects of the respective dependent variable (e.
g., negative affect on day t-1 was included as predictor
of negative affect on day t). All predictors were
centered on their group mean, that is, the subject’s
mean, over the survey period. This was done to
separate within-subject relationships from between-
subject differences, for example, regarding average
time investment over the survey period. Data analyses
were performed using R (R Core Team, 2019) and
Mplus (Muthén & Muthén, 2017).

Results

Descriptive Statistics and Correlation
Analyses

Table 2 shows the average subject’s mean level across
the observation period as well as the interclass coef-

ficients (ICC), which represent the percentage of
variance that lies between subjects. ICCs ranged be-
tween 9% and 41%, meaning that within-subject vari-
ability over time was greater than between-subject
variance for all diary variables. Within-subject correla-
tion analyses revealed that a higher intended time
investment and unmet time schedules were associated
with more negative and less positive affect. By contrast,
neither actual time investment nor planning strategies
were related to students’ affect.

Results further showed that actual time investment
stayed constantly almost 1 hr below intended time
investment over the whole survey period. This result
also explains the remarkably high correlation between
intended and actual time investment (see Table 2 and
Figure 1). Thus, the high correlation does not imply that
students perfectly adhered to their time schedule but
rather that students consistently missed their time
schedule by approximately 1 hr. Indeed, on the majority
of days (k = 553, 49% of days), students studied fewer
hours than intended. On 22% of days, students spent
more time studying than intended (k = 232), and on 27%
of days (k = 292) students spent exactly as much time
studying as intended (difference between intended and
actual study time equaled zero). Further, unmet time
schedules were substantially correlated with self-re-
ported goal attainment. Hence, students were less
likely to achieve their goals on days where they failed
to adhere to their time schedule. This correlation
speaks against the alternative interpretation that stu-
dents managed to achieve their goals in a shorter
amount of time. Together, these results suggest that
students frequently did not meet their time schedule
and that not meeting one’s time schedule was associ-
ated with lower self-reported goal attainment.

Table 2. Descriptive statistics and within-subject correlation analyses.

Variables
M
(SD)

ICC 1 2 3 4 5 6

Planningm
4.39
(.73)

.43 -

Intended study time (self-study)m 4.02 (1.55) .42 .20**

Actual time investment (self-study)e 3.43 (1.45) .31 .22** .71**

Unmet time schedule
(discrepancy intended – actual study time)

.54 (.56) .09 -.06* .19** -.55**

Self-reported goal attainmente (%)
.68
(.15)

.24 .17** .06* .36** -.46**

Negative affecte 3.26 (.80) .42 -.03 .12** .05 .07* -.29**

Positive affecte
2.99
(0.55)

.26 .03 -.05 .03 -.08* .21** -.45**

Note. N = 56. *p < .05; **p < .001 (two-tailed). m Item assessed in the morning questionnaire. e Item assessed in the evening questionnaire.
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Development of Daily Time Investment and
Affect Over Exam Period

First, we investigated how affect, intended time invest-
ment, and actual time investment developed over the
course of the survey period (see Figure 1). We found a
linear increase in negative affect as the exam phase
approaches (b = .12, p < .001). The model with random
slope fitted the data significantly better, χ2(6) = 10.08, p =
.006, indicating that students differed in their develop-
ment of negative affect over time. There was no linear
trend for positive affect (b = −.03, p = .214). As expected,
intended time investment (b = .26, p < .001) and actual
time investment (b = .22, p < .001) increased over time. A
model with random time slope fitted the data significantly
better for intended time investment, χ2(6) = 31.77, p <
.001, and actual time investment, χ2(6) = 36.17, p < .001,
respectively. Hence, students differed in the trajectories
of intended time investment and actual time investment
over the course of the study. We further explored quad-
ratic trends to test whether the increase in negative affect
and time investment accelerated over time. We did not
find quadratic trends for negative affect (b = <.01, p =
.996), nor positive affect (b = .15, p = .134), nor intended
time investment (b = .12, p = .149), nor actual time
investment (b = .15, p = .089).

According to H1, we tested whether the increase in
actual time investment over the course of the semester,
that is, cramming, predicted students’ affect: We tested
the interaction between the time variable (days) and

actual time investment as predictor of daily affect.
Regarding negative affect, we found that actual time
investment was associated with lower negative affect (b =
−.18, p < .001). However, the interaction between the time
variable and actual time investment predicted more
negative affect (b = .20, p < .001). Thus, in line with H1,
cramming over the course of the semester predicted an
increase in negative affect over time. Regarding positive
affect, we found that neither actual time investment (b =
.04, p = .077) nor the interaction between the time
variable and actual time investment (b = −.04, p = .187)
predicted positive affect.

Taken together, results revealed a simultaneous in-
crease in negative affect, intended time investment, and
actual time investment over the course of the semester.
The increase in actual time investment over the semester
was associated with more negative affect. These results
suggest that cramming of study time contributed to the
increase in negative affect throughout the examination
phase.

Predicting Daily Affect

Next, we tested unmet time schedules and planning
strategies as predictors of students’ affect (see Table 3).

Results revealed that more planning strategies (report-
ed in the morning) predicted lower negative affect and
more positive affect in the evening. Results further
revealed that students reported more negative affect

Figure 1. Development of daily positive affect (left side, yellow/light grey), negative affect (left side, red/dark grey), intended study time (right side,
blue/dark grey), and actual study time (right side, green/light grey) over survey period.

196 M. Theobald and H. Bellhäuser, Unmet time schedules predict negative affect

Zeitschrift für Entwicklungspsychologie und Pädagogische Psychologie (2019), 51 (4), 190–203 © 2021 Hogrefe Verlag

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

26
/0

04
9-

86
37

/a
00

02
18

 -
 M

ar
ia

 T
he

ob
al

d 
<

th
eo

ba
ld

@
di

pf
.d

e>
 -

 W
ed

ne
sd

ay
, J

un
e 

02
, 2

02
1 

7:
15

:2
2 

A
M

 -
 I

P 
A

dd
re

ss
:8

8.
73

.1
79

.1
83

 



(and less positive affect) if they deviated from their time
schedule. In other words, the more students fell short of
their initially intended study time, the higher the negative
affect and the lower the positive affect.

To illustrate this association between unmet time
schedules and affect, we divided the dataset into two
separate sets: occasions where students intended to study
less than they actually studied (see Figure 2 A) and
occasions where students intended to study more than
they actually studied (see Figure 2 B). Failing to meet
one’s time schedule in either direction predicted more
negative and less positive affect. If students studied more
hours than they initially intended (Figure 2 column A),
students reported more negative affect (b = −.14 p = .043)
and less positive affect (b = .16, p = .016). If students
studied fewer hours than they initially intended (Figure 2
column B) students reported more negative affect (b =
.07, p = .010) and less positive affect (b = −.12, p < .001).
Together, these results suggest that a larger gap between
intended and actual study time (in either direction)
predicted higher negative affect and lower positive affect.

Predicting Intended Study Time and
Planning Strategies

Next, we tested whether students’ affect predicted the
next day’s intended study time and planning strategies.
We conducted separate analyses for negative and positive
affect because of the high intercorrelation among the two
variables (see Table 2).

Negative and positive affect predicted the next day’s
intended study time (see Table 4, left column). In other
words, on days when students reported more negative
and less positive affect (compared with their own aver-
age), they increased the intended study time on the next
day. Self-reported goal attainment did not predict changes
in intended time investment. Together with the finding
that high intended time investment was associated with
more negative affect, results point to an adverse feedback
loop between intended time investment and negative
affect.

Regarding planning strategies, we found that neither
positive nor negative affect predicted planning strategies
on the subsequent day (see Table 4, right column).
However, if students reported lower goal attainment
(compared with their own average), they reported using
more planning strategies on the subsequent morning. This
result suggests that students adapt their planning strat-
egies after they fail to achieve their goal.

Discussion

The present study provided novel insights into the
trajectories of negative affect, goal setting, and time
investment during the examination phase. University
students completed daily learning diaries in the morning
and in the evening over the course of 30 days, which
allowed us to examine the dynamic interplay of self-
regulated learning and affect in an ecologically valid

Table 3. Unmet time schedules and planning strategies as predictors of daily affect

Dependent variable: Negative affect Dependent variable: Positive affect

Predictors Estimates CI p Estimates CI p

(Intercept) 2.96 2.75,
3.17

< .001 3.07 2.91,
3.22

< .001

Fixed effects

Level 1 (within)

Time slope (days) .14 .08, .19 < .001 -.03 -.08, .03 .343

Autocorrelation (t-1) .07 .02, .11 .004 -.20 -.28, -.13 < .001

Unmet time schedule .06 .01, .11 .024 -.07 -.13, -.02 .005

Planning strategies -.05 -.01, -.09 .041 .05 .00, .11 .042

Random effects

Intercept variance .39 .12

Time slope variance < .01 < .01

Residual variance .76 .73

R2 .45 .23

Note. N = 56 (k = 1,023 observations). Regression weights are standardized. R2 describes the proportion of intraindividual residual variance explained by the
fixed and random factors.
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setting. The daily assessment offered the opportunity to
explore within-subject processes using a rich, longitudinal
dataset. In the following, we discuss our findings in the
light of previous research and potential limitations before
deriving practical conclusions.

Several researchers have challenged the link between
actual time investment and increased negative affect
(Liborius et al., 2019; Schmidt et al., 2019; Sieverding et
al., 2013). This study adds to the literature by showing that
a higher actual time investment even predicted lower
negative affect, perhaps because a higher time investment
was also related to a higher self-reported goal attainment.
However, results further showed that cramming of study
time at the end of the semester was associated with higher
negative affect. Cramming of study time at the end of the
semester might indicate that students procrastinated dur-
ing the semester. Hence, findings support previous re-

search that linked procrastination to higher negative affect
(e.g., Steel et al., 2001). Taken together, the increase in
study time at the end of the semester could, in part,
account for the increase in negative affect over time.

Notably, positive affect followed a different trajectory
over the survey period. Positive affect was not related to
intended or actual time investment. Further, we did not
find that cramming at the end of the semester predicted
(less) positive affect. One explanation is that positive
affect is determined by other factors than workload. For
instance, it has been shown that motivational beliefs, that
is, control and value beliefs, contribute to everyday
positive affect (Goetz et al., 2010). It has further been
shown that stressful events and high workload are mainly
accompanied by high negative affect rather than positive
affect (McIntyre et al., 2019; Schallberger, 2005). Togeth-
er, these results suggest that cramming of study time is

Figure 2. Unmet time schedules predict students’ affect. The larger the discrepancy between intended and actual study time the higher students’
negative affect and the lower students’ positive affect. Students reported higher negative affects and lower positive affect if intended study time e
was lower than actual study time (k = 232 occasions; A) and if intendes study time e exceeded actual study time (k = 553 occasions; B).
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associated with more negative affect rather than with less
positive affect.

Besides cramming, unmet time schedules predicted
more negative and less positive affect. This result suggests
that negative affect originates from a gap between
intended and actual study time. Notably, actual study
time stayed on average almost 1 hr below intended study
time in this study. That is, students tended to make
ambitious time schedules that they repeatedly failed to
meet, which was associated with more negative and less
positive affect. At the same time, negative affect predicted
even higher intended time investment on the next day.
This compensatory loop could contribute to the increase
in negative affect over time. Students who repeatedly fall
short of their intended study time and try to compensate
by making even more ambitious (probably unrealistic)
time schedules run the risk of not meeting their time
schedule. This can lead to a vicious circle especially in
light of the finding that higher negative affect was not
accompanied by more planning strategies on the subse-
quent day. This is in line with previous research showing
that negative affect tends to foster superficial, rigid
learning strategies thereby impeding self-regulated learn-
ing (Pekrun, 2006; Pekrun et al., 2002). This vicious
circle between high time investment and negative affect
could even be aggravated at the end of the semester
because students typically cram their study time right
before the examinations take place.

Taken together, results revealed several factors that
could contribute to students’ affect during the examina-
tion phase: cramming of study time, unmet time sched-
ules, and poor planning strategies. Results further suggest
that negative affect and less positive affect encourage a
(potentially detrimental) compensatory loop: Negative
affect signaled a gap between intended and actual study
time (Carver, 2015). Students then upregulated their
intended study time on the next day to compensate for
their previous failure. Conversely, results also revealed a
positive compensatory mechanism: If goal attainment was
low, students increased their self-reported planning strat-
egies on the next day. That is, students adapted their
planning strategies and reported making more concrete
plans after they missed their goals. Together with the
finding that more planning strategies predicted less
negative affect (and more positive affect), results point to
a potentially efficient regulatory loop.

Study Limitations and Ideas for Further
Research

The results of the present study offer several avenues for
further research. First, in this study, time investment and

planning strategies were assessed using self-report meas-
ures, which might be prone to memory biases (Roth et al.,
2016). However, due to the standardized daily question-
naires in the morning and evening, we were able to
measure situative changes in planning and time invest-
ment and minimized the risk of memory biases. Nonethe-
less, future studies could collect objective behavioral
correlates of time investment, for example, log-file data
(Theobald et al., 2018). Relatedly, students were asked to
report their current negative affect when thinking about
their study day and achievement. Thus, students had to
remember several learning situations that happened on
that day to rate their average negative affect. For this
reason, we placed the negative affect measure at the end
of the learning diary to offer students the possibility to
refresh their memory. Moreover, it has recently been
shown that an end-of-day measure of negative affect
shows substantial overlap with an aggregated measure
that includes several measurement points per day (Neu-
bauer et al., 2020). Thus, an end-of-day measure seems
sufficient to assess students’ average negative affect on a
given day. However, future studies could ask students to
rate their affect several times a day and with regard to a
specific learning task. This repeated assessment would
allow one to explore fluctuations in negative affect over
the day and to test whether students’ affect varies
depending on a specific learning task.

Another caveat is that learning diaries can evoke
reactivity effects. Learning diaries could function as an
intervention itself, for example, by increasing students’
self-monitoring and self-reflection (Schmitz & Perels,
2011). However, recent studies demonstrated that learn-
ing diaries alone do not suffice to foster SRL in university
students (e. g., Bellhäuser et al., 2016). Therefore, we
believe that training effects are negligible.

Moreover, we cannot rule out that unmeasured third
variables changed synchronously with time investment,
planning strategies, and affect. Daily motivation, such as
control and value appraisals, could predict students’ affect
(Pekrun, 2006; Pekrun et al., 2002). For instance, a
previous diary study found more positive affect among
students who reported that they have the learning situa-
tion under their control and who perceive a given learning
activity as personally relevant (Goetz et al., 2010). Future
research could, thus, examine control and value apprais-
als as antecedents of daily negative affect as well.

Future studies could further target discrete achieve-
ment emotions. In this study, positive and negative affect
subsumed several affective states to assess students’
general affect during the examination phase. However, it
has been suggested that specific achievement emotions
can differentially predict subsequent behavior (Carver,
2004). For instance, it has been suggested that anger
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constitutes an approach-related emotion while anxiety
constitutes an avoidance-related emotion (Carver & Har-
mon-Jones, 2009). That is, students who feel angry if they
failed to meet their time schedule might increase their
effort to meet their schedule on the next day. By contrast,
students who feel anxious after they failed to meet their
time schedule may be more likely to give up. Therefore, it
is important to test how achievement emotions might
differentially guide subsequent learning decisions.

Further, to infer causality, well-controlled experimental
studies are needed. However, laboratory studies often-
times suffer from the artificial setting in which they are
conducted. As our main goal was to investigate daily
dynamics in time investment and affect, we decided to
use ecologically valid measures of students’ study behav-
ior in their natural learning environment. Nonetheless,
future studies should aim to infer causality by conducting
experimental studies in the field.

Finally, the number of data points on Level 2 (the
student level) was rather small. However, the number of
data points on Level 1 (the daily level) was much higher
because students answered the learning diaries multiple
times over the course of 30 days. Since we analyzed
within-subject effects on Level 1, post hoc power analysis
revealed that, given our sample size, we were able to
detect small effect sizes with 80% power (Arend &
Schäfer, 2019). However, as we focused solely on intra-
individual processes, most effect sizes in this study were
rather small. Thus, future studies could raise the number
of participants to investigate interindividual differences or
to examine potential cross-level interactions.

Practical Implication and Conclusion

The current study revealed that university students report
an increase in negative affect throughout the examination
phase. Considering that negative affect is related to health
complaints and general distress (Schilling & Diehl, 2014;
Watson & Pennebaker, 1989), results highlight the im-
portance of developing effective interventions to reduce
students’ negative affect.

Results suggest that careful planning and realistic time
schedules could help reduce negative affect. In line with
this, intervention studies demonstrated positive effects of
training programs that foster planning strategies on
perceived stress (Häfner, Stock, & Oberst, 2015). Attend-
ing such a training program even prevented an increase in
perceived stress towards the end of the semester in the
training group compared to a control group (Häfner et al.,
2014). Hence, more planning strategies can be regarded
as one possibility to reduce negative affect. Since not
every student knows how to self-regulate study time most

efficiently, SRL training programs should be offered to
students with poor time management strategies (Bell-
häuser et al., 2016; Häfner et al., 2014; Häfner et al.,
2015).

Adaptive learning diaries with individual feedback are
especially promising since they not only facilitate daily
monitoring of goal progress but also provide situative
suggestions on how to improve time management. Inter-
ventions should encourage students to distribute their
study time more equally over the semester. Distributed
learning not only prevents heightened levels of stress due
to the cramming of study time but also benefits long-term
retention and enhances students’ academic achievement
(Theobald et al., 2018).

References

Arend, M. G., & Schäfer, T. (2019). Statistical power in two-level
models: A tutorial based on Monte Carlo simulation. Psycho-
logical Methods, 24(1), 1–19. https://doi.org/10.1037/
met0000195

Bellhäuser, H., Lösch, T., Winter, C., & Schmitz, B. (2016). Applying
a web-based training to foster self-regulated learning – effects
of an intervention for large numbers of participants. The
Internet and Higher Education, 31, 87–100. https://doi.org/10.
1016/j.iheduc.2016.07.002

Böke, B. N., Mills, D. J., Mettler, J., & Heath, N. L. (2019). Stress
and coping patterns of university students. Journal of College
Student Development, 60(1), 85–103. https://doi.org/10.1353/
csd.2019.0005

Carver, C. S. (2004). Negative affects deriving from the behavioral
approach system. Emotion, 4(1), 3–22. https://doi.org/10.
1037/1528-3542.4.1.3

Carver, C. S. (2015). Control processes, priority management, and
affective dynamics. Emotion Review, 7(4), 301–307. https://doi.
org/10.1177/1754073915590616

Carver, C. S., & Harmon-Jones, E. (2009). Anger is an approach-
related affect: Evidence and implications. Psychological Bulle-
tin, 135(2), 183–204. https://doi.org/10.1037/a0013965

Dyrbye, L. N., Thomas, M. R., & Shanafelt, T. D. (2006). Systematic
review of depression, anxiety, and other indicators of psycho-
logical distress among U.S. and Canadian medical students.
Academic Medicine, 81(4), 354–373. https://doi.org/10.1097/
00001888-200604000-00009

Goda, Y., Yamada, M., Kato, H., Matsuda, T., Saito, Y., & Miyagawa,
H. (2015). Procrastination and other learning behavioral types in
e-learning and their relationship with learning outcomes.
Learning and Individual Differences, 37, 72–80. https://doi.org/
10.1016/j.lindif.2014.11.001

Goetz, T., Frenzel, A. C., Stoeger, H., & Hall, N. C. (2010).
Antecedents of everyday positive emotions: An experience
sampling analysis. Motivation and Emotion, 34(1), 49–62.
https://doi.org/10.1007/s11031-009-9152-2

Gollwitzer, P., & Oettingen, G. (2011). Planning promotes goal
striving. In K. D. Vohs & R. F. Baumeister (Eds.), Handbook of
self-regulation: Research, theory, and applications (pp. 162–
185). New York, NY:Guilford Press.

Häfner, A., Stock, A., & Oberst, V. (2015). Decreasing students’
stress through time management training: an intervention

M. Theobald and H. Bellhäuser, Unmet time schedules predict negative affect 201

© 2021 Hogrefe Verlag Zeitschrift für Entwicklungspsychologie und Pädagogische Psychologie (2019)

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

26
/0

04
9-

86
37

/a
00

02
18

 -
 M

ar
ia

 T
he

ob
al

d 
<

th
eo

ba
ld

@
di

pf
.d

e>
 -

 W
ed

ne
sd

ay
, J

un
e 

02
, 2

02
1 

7:
15

:2
2 

A
M

 -
 I

P 
A

dd
re

ss
:8

8.
73

.1
79

.1
83

 

https://doi.org/10.1037/met0000195
https://doi.org/10.1037/met0000195
https://doi.org/10.1016/j.iheduc.2016.07.002
https://doi.org/10.1016/j.iheduc.2016.07.002
https://doi.org/10.1353/csd.2019.0005
https://doi.org/10.1353/csd.2019.0005
https://doi.org/10.1037/1528-3542.4.1.3
https://doi.org/10.1037/1528-3542.4.1.3
https://doi.org/10.1177/1754073915590616
https://doi.org/10.1177/1754073915590616
https://doi.org/10.1037/a0013965
https://doi.org/10.1097/00001888-200604000-00009
https://doi.org/10.1097/00001888-200604000-00009
https://doi.org/10.1016/j.lindif.2014.11.001
https://doi.org/10.1016/j.lindif.2014.11.001
https://doi.org/10.1007/s11031-009-9152-2


study. European Journal of Psychology of Education, 30(1),
81–94. https://doi.org/10.1007/s10212-014-0229-2

Häfner, A., Stock, A., Pinneker, L., & Ströhle, S. (2014). Stress
prevention through a time management training intervention:
an experimental study. Educational Psychology, 34(3), 403–
416. https://doi.org/10.1080/01443410.2013.785065

Klingsieck, K. B. (2013). Procrastination when good things don’t
come to thos who wait. European Psychologist, 18(1), 24–34.
https://doi.org/10.1027/1016–9040/a000138

Leiner, D. J. (2019). SoSci Survey (Version 3.1.06) [Computer
software]. Available at https://www.soscisurvey.de

Liborius, P., Bellhäuser, H., & Schmitz, B. (2019). What makes a
good study day? An intraindividual study on university students’
time investment by means of time-series analyses. Learning
and Instruction, 60(October), 310–321. https://doi.org/10.
1016/j.learninstruc.2017.10.006

Lutz-Kopp, C., Meinhardt-Injac, B., & Luka-Krausgrill, U. (2019).
Psychische Belastung Studierender. Prävention Und Gesund-
heitsförderung, 14(3), 256–263. https://doi.org/10.1007/
s11553-018-0691-9

McIntyre, K. M., Mogle, J. A., Scodes, J. M., Pavlicova, M., Shapiro,
P. A., Gorenstein, E. E., Tager, F. A., Monk, C., Almeida, D. M., &
Sloan, R. P. (2019). Anger-reduction treatment reduces negative
affect reactivity to daily stressors. Journal of Consulting and
Clinical Psychology, 87(2), 141–150. https://doi.org/10.1037/
ccp0000359

Muthén, L. K.; Muthén, B.O. (2017). Mplus User’s Guide. Eighth
Edition. Los Angeles, CA: Muthén & Muthén

Neubauer, A. B., Scott, S. B., Sliwinski, M. J., & Smyth, J. M. (2020).
How was your day? Convergence of aggregated momentary and
retrospective end-of-day affect ratings across the adult life
span. Journal of Personality and Social Psychology, 119(1),
185–203. https://doi.org/10.1037/pspp0000248

Pekrun, R. (2006). The control-value theory of achievement emo-
tions: Assumptions, corollaries, and implications for educa-
tional research and practice. Educational Psychology Review,
18(4), 315–341. https://doi.org/10.1007/s10648-006-9029-9

Pekrun, R., Goetz, T., Titz, W., & Perry, R. P. (2002). Academic
emotions in students’ self-regulated learning and achievement:
A program of qualitative and quantitative research. Educational
Psychologist, 37(2), 91–105. https://doi.org/10.1207/
S15326985EP3702_4

Pintrich, P. R., Smith, D. A. F., Garcia, T., & McKeachie, W. J. (1991).
A manual for the use of the motivated strategies for learning
questionnaire (MSLQ). ERIC Institute of Educational Science,
August, 76. https://doi.org/ED338122

R Core Team. (2019). R: A language and environment for statistical
computing. R Foundation for Statistical Computing.

Raudenbush, S. W., & Bryk, A. S. (2002).Hierarchical linear models:
Applications and data analysis methods. Thousand Oaks, CA:
Sage.

Roth, A., Ogrin, S., & Schmitz, B. (2016). Assessing self-regulated
learning in higher education: A systematic literature review of
self-report instruments. Educational Assessment, Evaluation
and Accountability, 28(3), 225–250. https://doi.org/10.1007/
s11092-015-9229-2

Schallberger, U. (2005). Kurzskalen zur Erfassung der Positiven
Aktivierung, Negativen Aktivierung und Valenz in Experience
Sampling Studien (PANAVA-KS). In U. Schallberger (Ed.), For-
schungsberichte aus dem Projekt: “Qualität des Erlebens in
Arbeit und Freizeit” (6th ed.). Zürich: Psychologisches Institut.

Schilling, O. K., & Diehl, M. (2014). Reactivity to stressor pile-up in
adulthood: Effects on daily negative and positive affect. Psy-
chology and Aging, 29(1), 72–83. https://doi.org/10.1037/
a0035500

Schmidt, L. I., Scheiter, F., Neubauer, A., & Sieverding, M. (2019).
Anforderungen, Entscheidungsfreiräume und Stress im Studi-
um. Diagnostica, 65(2), 63–74. https://doi.org/10.1026/0012-
1924/a000213

Schmitz, B., & Perels, F. (2011). Self-monitoring of self-regulation
during math homework behaviour using standardized diaries.
Metacognition and Learning, 6(3), 255–273. https://doi.org/10.
1007/s11409-011-9076-6

Schmitz, B., & Wiese, B. S. (2006). New perspectives for the
evaluation of training sessions in self-regulated learning: Time-
series analyses of diary data. Contemporary Educational Psy-
chology, 31(1), 64–96. https://doi.org/10.1016/j.cedpsych.
2005.02.002

Shankland, R., Kotsou, I., Vallet, F., Bouteyre, E., Dantzer, C., &
Leys, C. (2019). Burnout in university students: The mediating
role of sense of coherence on the relationship between daily
hassles and burnout. Higher Education, 78(1), 91–113. https://
doi.org/10.1007/s10734-018-0332-4

Sieverding, M., Schmidt, L. I., Obergfell, J., & Scheiter, F. (2013).
Stress und Studienzufriedenheit bei Bachelor- und Diplom-
Psychologiestudierenden im Vergleich: Eine Erklärung durch
Anwendung des Demand-Control-Modells. Psychologische
Rundschau, 64(2), 94–100. https://doi.org/10.1026/0033-
3042/a000152

Stallman, H. M. (2010). Psychological distress in university stu-
dents: A comparison with general population data. Australian
Psychologist, 45(4), 249–257. https://doi.org/10.1080/
00050067.2010.482109

Steel, P. (2007). The nature of procrastination: A meta-analytic
and theoretical review of quintessential self-regulatory failure.
Psychological Bulletin, 133(1), 65–94. https://doi.org/10.1037/
0033–2909.133.1.65

Steel, P., Brothen, T., & Wambach, C. (2001). Procrastination and
personality, performance, and mood. Personality and Individual
Differences, 30(1), 95–106. https://doi.org/10.1016/S0191-
8869(00)00013-1

Tellegen, A., Watson, D., & Clark, L. A. (1999). On the dimensional
and hierarchical structure of affect. Psychological Science,
10(4), 297–303. https://doi.org/10.1111/1467–9280.00157

Theobald, M., Bellhäuser, H., & Imhof, M. (2018). Identifying
individual differences using log-file analysis: Distributed learn-
ing as mediator between conscientiousness and exam grades.
Learning and Individual Differences, 65, 112–122. https://doi.
org/10.1016/j.lindif.2018.05.019

Wäschle, K., Allgaier, A., Lachner, A., Fink, S., & Nückles, M. (2014).
Procrastination and self-efficacy: Tracing vicious and virtuous
circles in self-regulated learning. Learning and Instruction, 29,
103–114. https://doi.org/10.1016/j.learninstruc.2013.09.005

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and
validation of brief measures of positive and negative affect: The
PANAS scales. Journal of Personality and Social Psychology,
54(6), 1063–1070. https://doi.org/10.1037/0022-3514.54.6.
1063

Watson, D., & Pennebaker, J. W. (1989). Health complaints, stress,
and distress: Exploring the central role of negative affectivity.
Psychological Review, 96(2), 234–254. https://doi.org/10.1037/
0033-295X.96.2.234

Wild, K.-P., & Schiefele, U. (1994). Lernstrategien im Studium:
Ergebnisse zur Faktorenstruktur und Reliablität eines neuen
Fragebogens. Zeitschrift für Differentielle und Diagnostische
Psychologie, 15(4), 185–200.

Zimmerman, B. J. (2002). Becoming a self-regulated learner: An
overview. Theory Into Practice, 41(2), 64–70. https://doi.org/10.
1207/s15430421tip4102_2

202 M. Theobald and H. Bellhäuser, Unmet time schedules predict negative affect

Zeitschrift für Entwicklungspsychologie und Pädagogische Psychologie (2019), 51 (4), 190–203 © 2021 Hogrefe Verlag

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

26
/0

04
9-

86
37

/a
00

02
18

 -
 M

ar
ia

 T
he

ob
al

d 
<

th
eo

ba
ld

@
di

pf
.d

e>
 -

 W
ed

ne
sd

ay
, J

un
e 

02
, 2

02
1 

7:
15

:2
2 

A
M

 -
 I

P 
A

dd
re

ss
:8

8.
73

.1
79

.1
83

 

https://doi.org/10.1007/s10212-014-0229-2
https://doi.org/10.1080/01443410.2013.785065
https://doi.org/10.1027/1016-9040/a000138
https://doi.org/10.1027/1016-9040/a000138
https://doi.org/10.1027/1016-9040/a000138
https://www.soscisurvey.de
https://doi.org/10.1016/j.learninstruc.2017.10.006
https://doi.org/10.1016/j.learninstruc.2017.10.006
https://doi.org/10.1007/s11553-018-0691-9
https://doi.org/10.1007/s11553-018-0691-9
https://doi.org/10.1037/ccp0000359
https://doi.org/10.1037/ccp0000359
https://doi.org/10.1037/pspp0000248
https://doi.org/10.1007/s10648-006-9029-9
https://doi.org/10.1207/S15326985EP3702_4
https://doi.org/10.1207/S15326985EP3702_4
https://doi.org/ED338122
https://doi.org/10.1007/s11092-015-9229-2
https://doi.org/10.1007/s11092-015-9229-2
https://doi.org/10.1037/a0035500
https://doi.org/10.1037/a0035500
https://doi.org/10.1026/0012-1924/a000213
https://doi.org/10.1026/0012-1924/a000213
https://doi.org/10.1007/s11409-011-9076-6
https://doi.org/10.1007/s11409-011-9076-6
https://doi.org/10.1016/j.cedpsych.2005.02.002
https://doi.org/10.1016/j.cedpsych.2005.02.002
https://doi.org/10.1007/s10734-018-0332-4
https://doi.org/10.1007/s10734-018-0332-4
https://doi.org/10.1026/0033-3042/a000152
https://doi.org/10.1026/0033-3042/a000152
https://doi.org/10.1080/00050067.2010.482109
https://doi.org/10.1080/00050067.2010.482109
https://doi.org/10.1037/0033-2909.133.1.65
https://doi.org/10.1037/0033-2909.133.1.65
https://doi.org/10.1037/0033-2909.133.1.65
https://doi.org/10.1037/0033-2909.133.1.65
https://doi.org/10.1016/S0191-8869(00)00013-1
https://doi.org/10.1016/S0191-8869(00)00013-1
https://doi.org/10.1111/1467-9280.00157
https://doi.org/10.1111/1467-9280.00157
https://doi.org/10.1111/1467-9280.00157
https://doi.org/10.1016/j.lindif.2018.05.019
https://doi.org/10.1016/j.lindif.2018.05.019
https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1037/0033-295X.96.2.234
https://doi.org/10.1037/0033-295X.96.2.234
https://doi.org/10.1207/s15430421tip4102_2
https://doi.org/10.1207/s15430421tip4102_2


Acknowledgments
The study was supported by a university research grant from the
Johannes Gutenberg University of Mainz, Germany (Centre for
Research on Schools, Education and Higher Education [ZSBH]).

Open Data
The materials, the data, and the script that was used to analyze
the data are available via the Open Science Framework and can be
accessed at https://osf.io/nzt25/.

ORCID
Maria Theobald

https:orcid.org/0000-0003-0766-1680

Maria Theobald
DIPF | Leibniz Institute for Research and Information in Education
Rostocker Straße 6
60323 Frankfurt am Main
Germany
theobald@dipf.de

M. Theobald and H. Bellhäuser, Unmet time schedules predict negative affect 203

© 2021 Hogrefe Verlag Zeitschrift für Entwicklungspsychologie und Pädagogische Psychologie (2019)

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

26
/0

04
9-

86
37

/a
00

02
18

 -
 M

ar
ia

 T
he

ob
al

d 
<

th
eo

ba
ld

@
di

pf
.d

e>
 -

 W
ed

ne
sd

ay
, J

un
e 

02
, 2

02
1 

7:
15

:2
2 

A
M

 -
 I

P 
A

dd
re

ss
:8

8.
73

.1
79

.1
83

 

https://osf.io/nzt25/
https://orcid.org/0000-0003-0766-1680

