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Abstract

In March 2020, the WHO declared the coronavirus a pandemic. Since then, the German
government has tried to control the spread of the virus with various restrictions. These
restrictions had a direct impact on the life of German students. In this study, we investigate
to what extent the restrictions led to a change of value priorities of German students. From
January 2019 to January 2022, we conducted a cross-sectional study with four measure-
ment points and, in total, 1,328 participants. Two measurement points were before the first
outbreak of COVID-19 in Germany, one in the second lockdown phase and the third after
two years in the pandemic. In this study, the students were asked to indicate their value pri-
orities while solving a real-world decision problem important to them. Results suggest
increased value priorities of the values Intellectual Fulfillment and Environment and Nature
and a decrease of Family and Partnervalue priority as a direct effect of the second lockdown
phase. We also found small differences regarding value priorities between the male and
female subjects. The data show bounce-back effects as the pandemic became more normal
to the students. In the long run, value priorities seem to be stable, with the exception of a lon-
ger-lasting increase in Freedom and Independence.

Introduction

The current COVID-19 pandemic poses a major threat to physical and mental health. It has
severely affected people’s lives worldwide for more than two years. Especially at the beginning,
the images in the news (e.g., from Bergamo in Italy) caused concern and fear. Governments
worldwide were challenged to respond quickly and efficiently to this threat. Therefore, several
governments initiated lockdowns to protect the population, bringing public life to a standstill
and limiting personal contact. The resulting social distancing and loneliness also negatively
impacted many people’s mental health affecting all age groups and population segments [1].
This pandemic, as an incisive event, provides an opportunity for various scientific investiga-
tions, including behavioral research [2, 3]. Several studies looked at extreme behavior, such as
panic hoarding, especially the struggle for toilet paper [4, 5]. For some people, the pandemic
caused long-term behavioral changes, e.g., anxiety disorders, depression, and sleep disorders

[6].
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As an extreme event, the pandemic also offers interesting research opportunities for exam-
ining the stability of people’s personal values in times of crisis. Personal values are generally
considered relatively stable over a lifetime [7]. However, repeated priming, actively reconsider-
ing one’s values, or extreme situations can cause changes in the value system [8, 9]. Investigat-
ing these effects is important in our field of decision research since decisions and values are
closely related: values form the basis for identifying the goals a person strives for and therefore
function as guidelines for motivated action [10, 11].

Initial studies suggest that the COVID-19 pandemic, as an extreme event, shifts individuals’
value systems [12-16]. All studies claim they cannot generalize their implications as they focus
on people from a specific country, and the pandemic hit countries differently. More data is
needed to better understand the changes in individuals’ value systems caused by the pandemic,
better assess discrepancies between study results, and draw firm conclusions [16]. Existing
studies recommend looking at other countries, a longer period before and after the outbreak
of the pandemic [13], and using other data collection methods such as reports on social values
[14] or the lexical analysis of texts in newspapers [17]. The latter is addressed in a study by van
de Poel et al. [15]. Results of a study conducted in Poland also indicate that gender differences
regarding the negative effect of the lockdown on overall well-being exist. Still, again, these can-
not be generalized and therefore need further research [13].

Our study contributes to the research gap by addressing country-specific differences, taking
a longer-term view before and after the coronavirus outbreak, and looking at possible gender
differences. Therefore, in our cross-sectional study from 2019 to 2022, we investigate whether
and to what extent changes can be observed within the personal value system of German stu-
dents in the context of the COVID-19 pandemic and whether there are differences to the
results in Poland and Australia. Our contribution not only helps to better understand the psy-
chological consequences of the lockdowns and their differences in various countries. We fur-
thermore test if the reported gender differences can also be found in our data. Moreover, we
use a more hands-on research method to derive data. We evaluate changes in the value priori-
ties of Germans regarding twelve values that are important for personal decisions and collect
data about value priorities from real-life decisions with a decision support system.

The structure of this paper is the following: The first sub-sections outline the construct of
value systems, a model of value change, and the results of value research in the context of the
coronavirus pandemic. Based on this knowledge, we present our hypotheses in the corre-
sponding sub-section. Using data collected from 2019 to 2022, we examine the differences in
values at four measurement points and check our hypotheses in the results section. By looking
at multi-year data, we expect indications of the stability of values and whether the pandemic
has spurred longer-term value changes.

Human values

There are many different definitions of values. Kluckhohn defined values as ,,a conception,
explicit or implicit, distinctive of an individual, or characteristic of a group, of the desirable
which influences the selection from available modes, means and ends of action”[18]. He distin-
guished between two types of personal values: implicit values, which are not observable, and
explicit values, which a person attributes to themself. This differentiation is also found in the
concept of motives [19]. In the literature, values and motives are sometimes used synony-
mously (and equally synonymously with needs, desires, attitudes, preferences, objectives,
norms, and virtues) since the boundaries between the individual constructs are blurred [20-
22]. Nevertheless, these are different concepts [23].
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Besides the existence of different definitions of the term value one can also distinguish
between several types of values. Kluckhohn himself described two types of values: values of an
individual and values of a group. Rohan [22] proposed to differentiate between two types of
“intrapsychic value systems” that are located within a person (internal values)-the “personal
value system” that includes the own (implicit or explicit) values of a person and several “social
value systems” that refer to others’ expectations—and on top of that certain “ideological value
systems” regarding value priorities promoted by groups (for example religious congregations,
societies, cultures). The latter is not located within a person (external values). Each value sys-
tem includes a finite number of universally important values, with people differing in the rela-
tive importance they place on these values.

The internal values are shaped by the external values in that they are learned through
upbringing, training, contact, etc. [24]. It can be assumed that internal values are formed in
children and young people over time. From adulthood onward, internal values can then be
described as consolidated and largely stable [25]. Allport stated: ,,Personal values are the domi-
nating force in life, and all of a person’s activity is directed toward the realization of his val-
ues”[10]. Personal values can thus be understood as an overarching concept shaping people’s
motives and guiding their decisions and actions (motivated action as an interaction of person
and situation) [19]. Consequently, they are an integral part of decision-making processes and
the justification of decisions [26, 27]. In this paper, we refer to these “personal values” (of the
personal value system), precisely the self-reported explicit personal values of a single person
that determine what they consider important in their life [28] and which Schwartz defines as:
“broad desirable goals that motivate people’s actions and serve as guiding principles in their
lives” [11].

Value systems

Rokeach dealt extensively with personal values and developed the Rokeach Values Survey
(RVS) with 18 fundamental and 18 instrumental values [25]. Another instrument is the List of
Values, based on Rokeach’s explanations and insights of Feather [29] and Maslow [30]. In this
list, Rokeach’s fundamental values were modified and reduced to 9 core values: self-respect,
security, warm relationships with others, sense of accomplishment, self-fulfillment, sense of
belonging, being well respected, fun and enjoyment, and excitement [31]. As mentioned
above, values can be arranged in a so-called value system [22], and the best-known value sys-
tem was developed by Schwartz [32]. Schwartz [33] ranks values according to the degree of
compatibility of the objectives pursued by the values. He uses two bipolar dimensions to illus-
trate the "motivational goals" behind the values.

The first dimension differentiates between the opposing poles of Openness to Change and
Conservatism. This dimension addresses the conflict between values that focus on indepen-
dent thinking, acting, and feeling, readiness for change (self-direction, stimulation), and values
that reflect the structure, discipline, preservation of the past, and resistance to change (security,
conformity, tradition). The second dimension differentiates between Self-Enhancement and
Self-Transcendence, contrasting the conflict between values focusing on the pursuit of self-
interest, relative success, and relative power over others (power, achievement) and values
focusing on the welfare and interests of others (universalism, benevolence). The individual val-
ues in Schwartz’s model are not to be understood as concrete entities but as levels on a contin-
uum [34]. Therefore, Schwartz arranges them in a circular shape, with values with a high
potential for conflict having a large distance in the circle. This, in turn, means that people who
prioritize the values of one dimension particularly strongly usually weight the opposite values
lower. Originally Schwartz defined ten values [35, 36], which are still considered a reference in
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Table 1. Values used in this study and their corresponding value in Schwartz’s value system.

Values used in this study | Corresponding value at Schwartz’s Value Definition
Schwartz
Family and Partner Benevolence “Preserving and enhancing the welfare of those with whom one is in frequent personal contact (the ‘in-
Friends and Social Benevolence group’). [...] Most critical are relations within the family and other primary groups.” [36]
Relations
Justice and Fairness Universalism “Understanding, appreciation, tolerance, and protection for the welfare of all people and for nature. [...]

Environment and Nature | Universalism

Intellectual Fulfilment Self-direction
Freedom and Self-direction
Independence

Excitement and New Stimulation
Experiences

Competence Achievement
Power and Leadership Power
Wealth Power
Financial Security Security
Honesty and Ethics Conformity

https://doi.org/10.1371/journal.pone.0297236.t001

People may [. . .] realize that failure to accept others who are different and treat them justly will lead to life-
threatening strife.” [36]

“Independent thought and action—choosing, creating, exploring. Self-direction derives from organismic
needs for control and mastery [...] and interactional requirements of autonomy and independence” [36]

“Stimulation values derive from the organismic need for variety and stimulation” [36]

“Defining goal: personal success through demonstrating competence according to social standards.” [36]

“Defining goal: social status and prestige, control or dominance over people and resources.” [36]

“Defining goal: safety, harmony, and stability of society, of relationships, and of self.” [36]

“Conformity values derive from the requirement that individuals inhibit inclinations that might disrupt and
undermine smooth interaction and group functioning” [36]

many studies today. In the meantime, a second, extended version with 19 values also exists
[37]. The assumption behind the value system is that the values of all people can be covered by
it. Individuals, therefore, do not differ in the number of their values but in prioritizing the
respective values (S1 Fig).

Our study examines changes in value priorities for twelve personal values that are particu-
larly important for private decisions. Table 1 shows our 12 values and how they relate to the
corresponding values according to Schwartz. In this way, our results can be better compared
to existing knowledge.

Model of value change

Value priorities are considered relatively stable [25] and are rarely subject to sudden and sus-
tained change [38]. Nevertheless, researchers have long been concerned with the issue of
changing values because values impact people’s decision-making behavior [39]. For example,
personal values have been found to develop at a young age and change throughout life. It is
found that older people tend to prioritize values from the Conservation and Self-Transcen-
dence dimensions, while younger people often prioritize Self-Enhancement and Openness to
Change [39, 40]. The stability of value priorities also changes with age. According to the
Aging-Stability Hypothesis, value priorities become more stable the older the individual is
[41]. However, some studies (e.g., [42-44]) contradict this and show remarkable changes in
value priorities at older ages.

The question of what triggers a change in values is particularly interesting. Bardi and
Goodwin [9] provide a theoretical model that explains the process of individual value change
(S2 Fig).

This model describes two ways to change value priorities: the "automatic" and the "effortful"
way. At the beginning of both paths, an external event ("environmental cues") initiates a
change in value priorities. A value must be primed to activate the "automatic" path. Various
environmental factors can prime the person’s values, for example, hearing a language associ-
ated with specific values or visualization in the form of posters, photos, etc., in which a
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situation that addresses a particular value is depicted. The subconsciously activated value can
now lead to an initial change in value priorities. At the beginning of the "effortful"” path is the
conscious re-evaluation of the value priorities. The re-evaluation can be started by explicitly
asking people about their value priorities, for example. The reconsideration of a person’s value
priorities can lead to an initial change in values, just as in the “automatic” path. However, such
one-time influences only lead to short-term changes in value priorities [11].

According to the model, values must be primed repeatedly (e.g., listening to the language
associated with specific values every day) or value priorities need to be re-evaluated repeatedly
to achieve a long-term change in value priorities. Only through regular activation is the partic-
ular value reinforced in the value system, and the person’s thinking and actions become more
aligned. As a result, the person changes their thought pattern to fit the new value priorities,
and the value change persists in the long run.

In Addition, Bardi and Godwin [9] point out that even a single, highly influential event can
permanently change value priorities. Sagiv and Schwartz [11] also emphasize that major life
events can lead to substantial changes in value priorities. In this case, the event must be so sub-
stantial or inciting for a person that the person deeply examines their values. Examples of a
change in value priorities as a result of an extreme event are, for instance, the birth of a child
and the resulting responsibility as a parent [45], the financial crisis in 2008 [46], and terrorist
attacks, such as the attack on the World Trade Center in 2001 [47], or wars [48]. Due to such
drastic events, either values can be reprioritized in the long term, or they can change only tem-
porarily. The temporary change can last for different lengths of time. Verkasalo et al. report a
return to original value levels between eleven days and five months and call this the “bounce-
back effect” [47].

Bardi and Goodwin’s model shows one way to resolve the discrepancy between the aging-
stability hypothesis and a substantial change in values in old age. On the one hand, the stability
of value priorities in old age can be explained by the fact that priorities are "strongly crystal-
lized" over time [49]. On the other hand, drastic life changes play a significant role in the stud-
ies mentioned above [42-44].

Value change due to the corona virus pandemic

The coronavirus pandemic represents an extreme event that has a global impact on human
life. Therefore, it is reasonable to assume that this event is also associated with a change in
value priorities. Initial studies have already investigated the impact of the coronavirus pan-
demic on value systems: Bojanowska et al. [13] considered how value priorities and well-being
changed as a result of the imposition of the first lockdown in Poland. To do so, they asked
adults in Poland about their value priorities (Schwartz’s 19 values Portrait of Values Question-
naire) nine months before the first lockdown in Poland (first time point) and two (second
time point) and four weeks (third time point) into the first lockdown which was announced
on March 13, 2020. Their study is part of a longitudinal project on values and well-being,
which they had started before the pandemic. They found that self-direction (thought), confor-
mity (rules), humility, and universalism (nature and tolerance) were prioritized more strongly
at time points two and three than before, while hedonism declined in importance. In contrast,
the values (personal and social) security, interpersonal conformity, caring, and universalistic
concern were temporarily more prioritized at time point two but converged to the initial level
at time point three. Daniel et al. [14] analyzed adults’ values in Australia (“Best-Worst Refined
Value scale”). They compared data from five surveys (three pre-pandemic in 2017-2019; the
fourth in April 2020; and the fifth in late 2020). They found that conservation values (order
and stability) were more prioritized in the pandemic. In contrast, openness to change values

PLOS ONE | https://doi.org/10.1371/journal.pone.0297236 January 19, 2024 5/25


https://doi.org/10.1371/journal.pone.0297236

PLOS ONE Changes in value priorities due to the COVID-19 pandemic—A 4-year cross-sectional study with German students

(self-direction and stimulation) became less important at the pandemic’s beginning, with this
effect leveling off by the end of 2020. Self-transcendence values (care for close others, society
and nature) were less prioritized at the end of 2020. The effects were more pronounced for
individuals with stronger fears regarding the pandemic.

Vecchione [16] investigated the shift in values during the coronavirus pandemic in Italy, a
severely affected country, especially in the beginning. He examined how Schwartz’s higher-
order values changed between the summer of 2020 and November 2020. The results showed
no mean-level change in the four higher-order groups of Schwartz’s two dimensions but rather
significant inter-individual differences in the extent of change with economic status as a signif-
icant predictor of change in conservation values. Contrary to these results, Potocan and
Nedelco [12], who analyzed value change in Slovenia, report a decrease in mean-level for all
four higher-order groups of Schwartz personal values during the lockdown, followed by a
bounce-back effect. Van de Poel et al. [15] employ a different method in their study. Using
topic modeling, they analyzed COVID-related news articles from 2016 to 2020 from six coun-
tries for changes in the frequency with which those news articles addressed eleven different
values. They report that the first moths of the pandemic led to a punctuated change in social
values. In particular, it was observed that in the first few months, the values of safety and health
appeared more frequently, while democracy, privacy, and socio-economic equality decreased
significantly. This observation was also followed by a bounce-back effect [15].

Hypotheses

The preceding discussion has shown that extreme events can trigger a change in value prioriti-
zation among individuals, especially for those values strongly addressed by the event. Based on
these insights gained, we formulate hypotheses about the value changes that might have arisen
among German students due to the Corona pandemic in the following sections.

The severe restrictions of social interaction may be a starting point for changes in value pri-
orities. For example, Bojanowska et al. [13] report that the pandemic situation in Poland
increased the value priorities of Benevolence, Universalism, and Self-direction—Thought.
Benevolence describes the value of prioritizing the welfare of people with frequent and close
contact. Due to the contact restrictions in Germany, interaction has been limited to a small
group of people. Family and partners were seen frequently, but relationships with friends and
other contacts were more challenging to maintain [50]. People may have become aware of the
lack of social relations with friends and reconsidered their values (effortful way of value
change) as they started to miss their friends and other social relations. Therefore, we suspect
that the Friends and social relations value will increase due to the lack of social relationships
with (distant) friends and casual acquaintances.

H1: The value priority of Friends and social relations will increase during the pandemic.

Students have often been at their parent’s homes due to the lack of presence at the univer-
sity. Furthermore, they have digitally participated in their studies. Therefore, many students’
contact with family and partners intensified. The need for family and partner thus has been
fulfilled substantially or even over-fulfilled, especially during curfews and contact restrictions.
Students got primed (automatic way) about the value of Family and Partner every time they
saw each other. In this case, priming is not leading to an increase in the value as the need for
family is overwrought, but it can lead to a loss of strength of the individual need for a certain
time [51, 52]. Therefore, we assume that this value priority decreases.

H2: The value priority of Family and Partner will decrease during the pandemic.
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The lockdowns triggered by the pandemic caused people in Germany to spend much more
time in nature [53, 54]. In some cases, nature was the only place besides one’s home where
people were allowed to spend time without personal restrictions. Being in nature can prime
(automatic way) people to prioritize this value. Moreover, some people may be triggered by
their time in nature and start thinking about how important nature and environment are for
them (effortful way). As people felt safe and free in nature, we expect (in accordance with the
results of Bojanowska et al. [13] for Poland) an increase in this value priority.

H3: The value priority of Environment and Nature will increase during the pandemic.

The contact and movement restrictions reduced the ability to move freely in society. People
in Germany became aware of this lack (automatic way) and therefore increased their priority
tor Freedom and Independence. At the same time, there was a major debate about the appropri-
ateness of measures to restrict the virus [55]. This debate may have led to a conscious reconsid-
eration (effortful way) of their Freedom and Independence value priority. Due to unreliable
data, people in Germany could form their own opinions on the subject while at the same time
allowing for other views. Developing one’s opinion became an important issue [56]. As the
restrictions severely affected people, they wanted to understand why these restrictions were
needed. The wish to understand the current situation may have primed the value of Intellec-
tual Fulfillment (automatic way). Bojanowska et al. [13] also identified a rise in these value pri-
orities in Poland. We, therefore, assume that the value priority for the values of Freedom and
Independence, and Intellectual Fulfillment increases.

H4a: The value priority of Freedom and Independence will increase during the pandemic.
H4b: The value priority of Intellectual Fulfillment will increase during the pandemic.

For the value priorities Competence, Excitement and New Experiences, Power and Leader-
ship, Honesty and Ethics, and Justice and Fairness, Financial Security and Wealth, we do not
expect any significant changes in connection with COVID-19 because these values were not
significantly addressed by the pandemic among German students: Thus, while students’ learn-
ing situation has changed, they have still been challenged to demonstrate their Competence in
exams now administered digitally. And while student life has been severely curtailed, and it
can be argued that this has made Excitement and New Experiences less possible, the lockdowns
have also offered new challenges and new types of experiences. The role of a strong leader has
become more important during the pandemic [57], and in principle, it is possible that this also
influences the personal value of Power and leadership. However, the majority of students are
not entrusted with a leadership role, so the participants of our study do not directly address
this value. Honesty and Ethics, as well as Justice and Fairness, are values that relate to behavioral
expectations toward others. However, the pandemic as an extreme event was not triggered by
people (unlike war, for example) but by a virus to which the whole world was helplessly
exposed. Therefore, these values were not directly affected. In general, studies on value change
due to extreme events indicate that the value priority of security often increases as subjects find
themselves in a more uncertain situation. Uncertainty has been described as financial uncer-
tainty during the financial crisis [46] and health uncertainty during the World Trade Center
attack [47]. In the context of the coronavirus pandemic and the first lockdown in Poland, Boja-
nowska et al. [13] also reported an increase in the value priority of security, but in this case,
only in the short term. In their evaluation, they found that the value priority Security signifi-
cantly increased two weeks after the lockdown, while this effect weakened again after four
weeks. Students in Germany receive alimony or student loans and thus a secure income.
Financial losses could occur during the pandemic due to the loss of part-time jobs, e.g., in the
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catering industry. At the same time, however, the lockdown reduced the usual expenses as par-
ties were banned and restaurants and cultural venues were closed. This means that for many
students, the lockdown has not resulted in any significant changes in assets that could have led
to a revision of their personal values. A study conducted in the USA [58] confirms our assump-
tion that wealth distribution was largely stable during the pandemic. For these reasons, we do
not expect any significant changes in the value priorities Financial Security and Wealth.

Finally, in accordance with the results of Bojanowska et al. [13] for Poland, Potocan and
Nedelko [12] for Slovenia, and Daniel et al. [14] for Australia, we expect that the Corona-Pan-
demic will lead to mainly short-time changes in value priorities. Because according to the
model of value change in 2.2, change in value priorities needs repeated interactions to manifest
in a long-term effect. Regarding COVID-19, the triggers of the changes in priorities are mainly
the consequences of restrictions to reduce the spread of the virus. But these restrictions were
only temporary in Germany, especially during two lockdowns. However, a weakening or the
complete elimination of the restrictions means that “the trigger will fall away”.

Methods
Procedure and participants

In our study, subjects run through a decision-making process relevant to them in their profes-
sional context with the help of the Entscheidungsnavi [59]. The Entscheidungsnavi (www.
entscheidungsnavi.de) is a decision support system that supports users in reflective decision-
making in a five steps process. It combines Keeney’s value-focused thinking approach [60] with
various problem structuring and debiasing methods. Keeney argues that to improve decision
quality, people should be more concerned with personal values when making decisions because
each alternative in a decision context is a means of realizing one’s values [61]. Therefore, in his
value-focused thinking approach, he recommends that the process of decision-making should
be directly aligned with personal values. People should start the process by thinking about what
is important in their situation before they consider how to achieve the desired.

The success of the value-focused thinking approach has been proven in many studies. In
their work, Siebert and Keeney [62] show that more and better options for action can be gener-
ated with the help of this approach than with conventional approaches. A comprehensive over-
view of further studies on value-focused thinking can be found in Parnell et al. [63]. For this
reason, in the Entscheidungsnavi, users must also reflect on their values and identify their
"objectives”.

The tool actually goes one step further than Keeney, who defines values and objectives dif-
ferently but does not ask for them separately in the process step [60]. In the first step of the
decision-making process, the participants define their decision situation. In the spirit of value-
focused thinking [60], subjects are encouraged to reflect on their personal values and motives.
For this purpose, the Entscheidungsnavi provides a list of the twelve personal values we men-
tioned above and several motives for self-assessment. The development team of the Entschei-
dungsnavi elaborated on this list in a brainstorming session with several people. Since motives,
unlike values, are situational, they are irrelevant to this study and, therefore, not considered in
detail. After reflecting on personal values and a final decision statement, the participants work
out their objectives within the decision situation, systematically develop alternatives for action,
and evaluate these with the help of the objectives in a consequences table. At the end of the
decision-making process, the Entscheidungsnavi ranks the alternatives based on the respective
utility values. The Entscheidungsnavi calculates utility values based on the user’s risk assess-
ments in the consequences table. The participants can then reflect on their results and adjust
any deficiencies in the decision model (S3 Fig).
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Fig 1. Measurement time point (T) of the study and important COVID-19 events in Germany.
https://doi.org/10.1371/journal.pone.0297236.9001

The study participants were students of the course "Decision Theory" at RWTH Aachen
University. As part of the lecture, the students had the opportunity to systematically work out
a complex decision that was important to them by using the Entscheidungsnavi and receive a
bonus on their course grade if they worked on it appropriately. In principle, personal deci-
sions, socio-political issues, or business topics could be considered for this purpose. Our study
only assesses data sets on personal career decisions where intrinsic personal values are directly
relevant. Students could hand in their work within the decision support system. Therefore,
they hey had to create an account within the system. While doing so, they could check a box to
allow us to use their data for scientific purposes. The exact statement is: I hereby agree that
the data entered by me may be used anonymously for scientific purposes and to improve the
tool”. Awarding bonuses for handing in voluntary work that helps students deepen their
knowledge from the lecture is customary at our university and systematically approved by the
study and examination regulations. Using data from voluntary work for research is only per-
mitted at RWTH Aachen University when there is an opt-in procedure, and students can also
get a bonus when they disagree on sharing their data.

Our study was designed as a longer-term cross-sectional study with four measurement
points. The measurement points as well as the most important events regarding the COVID-
19 pandemic in Germany [64], are shown in Fig 1.

The first measurement point (T1) was in January 2019, nearly a year before COVID-19
became known. The first disease cases were reported to the WHO on December 31, 2019 [65].
Measurement point two (T2) in January 2020 was a few days before the first case in Germany
occurred (January 24, 2020), where the population could not yet guess what would happen a
few weeks later. Only then did the COVID-19 cases rapidly increase worldwide and in Ger-
many. Therefore, the WHO declared the disease a pandemic on March 11, 2020 [65]. To keep
infection numbers down and to better control the situation, the federal government imposed a
strict lockdown on March 22, 2020 [66], severely restricting people’s freedom for seven weeks.
A second lockdown followed in December 2020 [64], during which the third measurement
point (T3) in January 2020 falls and to which our hypotheses refer. Due to the ongoing restric-
tions since the beginning of the pandemic, we expect that changes in the values can be
observed well at this point in time. In the meantime, a vaccination campaign was already
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Table 2. Demographic data of the participants.

Measurement point T1: WS 18/19 T2: WS 19/20 T3: WS 20/21 T4: WS 21/22
Number of subjects 346 383 285 314
Gender (male/female) 74% | 26% 74% | 26% 71% / 29% 66% / 34%
Degree course (B.Sc. / M.Sc.) 93% / 7% 88% / 12% 94% / 6% 94% / 6%

https://doi.org/10.1371/journal.pone.0297236.t1002

carried out in Germany, whereby the younger population (excluding risk groups), i.e., also the
students considered by us, could only be vaccinated with the lifting of the vaccination prioriti-
zation from June 2021 onwards [67]. At the fourth measurement point (T4) in January 2022,
61.5 million people in Germany were already vaccinated [68], and compared to time 3, there
were significantly fewer restrictions due to the pandemic by the federal government.

The participants in the study were predominantly undergraduate students in the first
semesters of their studies. A total of 1,328 people took part in the study. Due to the gender dis-
tribution in the study programs, there are significantly more male subjects than female subjects
in all data sets. The details are shown in Table 2 for each measurement time point.

Data collection

The approach of value-focused decision-making is the basis for the data collected in this study.
As explained before, the participants reflect on their personal values in a career decision cur-
rently relevant to them, which they elaborate in a structured manner in the Entscheidungsnavi
(54 Fig). The students were able to reflect on 12 basic values on a continuous scale between
"rather less important" (corresponds to value 0) and "particularly important" (corresponds to
value 80).

In addition to the values, we also used five questions in 2021 and 2022 to record how much
students were affected financially, health-wise, and socially by the Corona pandemic (Table 3).

Analysis

The analysis of the data obtained by the Entscheidungsnavi was carried out step by step. In the
first step, all decision projects processed by the Entscheidungsnavi were checked for complete-
ness and extensive elaboration by the chair’s staff. Incomplete and not seriously edited data
sets were sorted out. In the second step, the participants’ value priorities were normalized.
This study aims to determine the value priorities, i.e., the relative importance between values.
In principle, individuals may interpret the endpoint-named scale (“small impact” to "high
impact") of the importance of values in the Entscheidungsnavi differently. For such scales,
some people use them only in the upper range, others in the lower range, but only a few uses
the whole range. Individual differences must therefore be excluded to achieve high accuracy in

Table 3. Additional questions on being affected by the Corona pandemic.

To what extent can you agree with the following statements?

(0 = strongly worsened; 1 = worsened; 2 = slightly worsened; 3 = no change; 4 = slightly improved; 5 = improved;
6 = strongly improved; additionally "no statement” possible)

How has your financial situation changed as a result of the Corona pandemic?

How has your health situation changed as a result of the Corona pandemic?

How has your social life changed as a result of the Corona pandemic?

How has your family/friends’ financial situation changed due to the Corona pandemic?

How has your family/friends’ health situation changed due to the Corona pandemic?

https://doi.org/10.1371/journal.pone.0297236.t003
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the measurement. For this purpose, we use the procedure of Schwartz [36], who proposes sub-
tracting the average value of the individual value weights from each value for each data set.
This procedure converts the value weights of each participant into relative importance values.
At the same time, this procedure tests mean stability rather than rank stability. The analysis of
mean stability has the advantage that a more differentiated analysis is possible [11]. In the
third step, we analyzed the change in value priorities of the four measurement time points
using ANOVA. For further detailed analyses to evaluate the established hypotheses, we per-
formed pairwise comparisons in the form of t-tests. To better interpret the data, we considered
the effect sizes according to Cohen [69], which allows an understanding independent of the
sample size. Here, we refer to Gignac and Szodorai’s [70] recommendations for the classifica-
tion of effect sizes. They recommend effect sizes of 0.10 as relatively small, 0.20 as typical, and
effect sizes of 0.30 and above as relatively large.

Results

We explain the results in the following three sub-sections. In the first sub-section, we look at
how the coronavirus pandemic affected people. In the second sub-section, we describe the dif-
ferences between the four measurement points. In the following sub-section, we test the
hypotheses stated at the beginning. In the fourth sub-section, we analyze the data for possible
gender effects. In the last sub-section, we discuss the results and present the first indications of
the influence of the value system on the participants’ objective systems.

Corona pandemic affectedness

In 2021 and 2022, we explicitly asked students how much their financial, health, and social sit-
uations had changed due to the coronavirus pandemic. The results are shown in Table 4.

Opverall, students in both years indicate that their financial situation has not worsened, and
there is no significant deviation from the value 3 (= no change) (Mann-Whitney Asympt. Sig.
2-sided p = .403 and p = .777). This supports our expectation that the priority of the value
Financial security should not have changed significantly. For all other questions regarding
their private situation, there is a significant deviation from the value three and thus a change
due to the coronavirus pandemic (Mann-Whitney asympt. Sig. 2-sided p < .001). On average,
respondents describe the financial situation of family and friends as only slightly worsened.
Students also rate their health situation as only slightly worsened, as does the situation of fam-
ily/friends. In contrast, they perceive the restrictions in their social life as a significant
deterioration.

Between 2021 and 2022, significant mean differences are shown in the description of own
health and social limitations. Health limitations are significantly higher in 2022 than in 2021
because more students had COVID-19 than in the previous year. Negative social life

Table 4. Mean values, standard deviation (SD) and significance levels (Mann-Whitney test) of the responses to the additional questions (0 = strongly worsened,

3 = no change, 6 = strongly improved).

Impact of the pandemic

Financial
Health
Social
Family/friends financial
Family/friends health

https://doi.org/10.1371/journal.pone.0297236.t004

T3: January 2021 T4: January 2022 Mann-Whitney
Mean SD Mean SD Sig. (2-sided)
3.02 1.07 3.06 1.25 892
2.52 1.17 2.19 1.16 < .001
0.83 0.97 1.33 1.13 < .001
2.53 1.02 2.70 1.07 .088
2.27 1.00 2.15 0.93 .099
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restrictions are perceived as considerably higher in 2021 than in 2022 since there were stronger
restrictions in January 2021 than in 2022 due to the second lockdown. These results under-
mine our presumed trends of value priorities in the hypotheses development. We assumed
they would mainly be affected by restricted social contact and that financial concerns were
irrelevant to them.

Difference between the measurement times

In the first sub-sections, we illustrated that changes in value priorities could arise either
through regular questioning or priming of values or through extreme events. The Corona pan-
demic can be seen as triggering the questioning of value priorities. Accordingly, significant
changes in values are not expected until 2021. Table 5 shows the value priorities’ mean values
and standard deviations over the measurement periods. After ANOVA, there are significant
mean differences for the values Family and Partner, Environment and Nature, Intellectual Ful-
fillment, Freedom and Independence, and Power and Leadership.

If we look at the mean value trends, the picture shown in Fig 2 emerges. Values prioritized
higher (relative value prioritization usually > 0) are shown in black. Values prioritized lower
(relative value prioritization usually < 0) are shown in dark gray. Consequently, the values
Family and Partner, Financial Security, Friends and Social Relations, Freedom and Indepen-
dence, and Intellectual Fulfillment are greatly important to students. In contrast, the values
Power and Leadership, Wealth, and Environment and Nature were weighted below average by
the respondents. What is interesting for our study is the development of the individual relative
value priorities over time, i.e., whether and to what extent changes in direction can be observed
by 2021.

Table 5. Means (M), standard deviations (SD) and significant levels (n2) of relative value priorities at the four measurement points (T1 -T4).

Value Measurement-Points F "’
T1IM M M T4M
(SD) (SD) (SD) (SD)

Family and Partner 10.91 12.72 7.82 10.31 6.34 .000
(14.01) (13.28) (16.56) (14.23)

Friends and Social Relations 8.75 8.87 9.39 9.62 0.38 771
(12.02) (11.44) (13.10) (12.30)

Justice and Fairness -243 -1.33 -1.58 -2.29 0.61 .609
(12.12) (13.27) (12.72) (12.63)

Environment and Nature -17.12 -14.97 -11.83 -17.28 8.07 .000
(16.19) (15.81) (15.48) (14.10)

Intellectual Fulfillment 4.26 2.42 5.30 3.84 2.99 .033
(12.82) (12.55) (13.50) (12.44)

Freedom and Independence 4.77 4.33 6.39 7.04 3.52 .015
(14.03) (12.75) (12.95) (12.91)

Excitement and New Experiences -1.42 -1.43 0.35 0.03 1.46 224
(13.81) (13.50) (14.75) (13.98)

Competence 1.54 0.48 1.34 0.78 2.11 .098
(11.17) (12.11) (12.64) (11.33)

Power and Leadership -8.69 -9.96 -12.21 -10.55 2.84 .037
(15.21) (15.38) (14.96) (15.13)

Wealth -12.40 -12.73 -15.00 -12.93 1.55 .200
(17.40) (16.24) (16.05) (15.45)

Financial Security 9.95 10.20 9.06 10.45 0.70 554
(12.11) (12.16) (13.47) (12.40)

Honesty and Ethics 1.88 2.36 0.96 1.00 0.94 421
(13.25) (12.89) (12.80) (12.66)

https://doi.org/10.1371/journal.pone.0297236.t005
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Fig 2. Changes in value priorities over time including standard error bars.

https://doi.org/10.1371/journal.pone.0297236.9002

We categorize the changes in value priorities over time into three groups. The first group is
value changes without statistical significance, the second group is value changes with statistical
significance and bounce-back effect, and the third group is longer-term value changes.

The first group (thin lines) includes the values Friends and Social Relations, Justice and Fair-
ness, Excitement and New Experiences, Competence, Wealth, Financial Security and Honesty
and Ethics. For these values, the ANOVA showed no significant changes (p > .050). As shown
in the last sub-section, these values are not particularly affected by the Corona pandemic;
accordingly, we did not expect a change. The exception is the value Friends and Social Rela-
tions. The value trend is examined in more detail in the hypothesis verification in the next sub-
section.

The second category of values (thick, dotted/dashed lines) comprises the values Family and
Partner, Environment and Nature, Intellectual Fulfillment, and, to a somewhat lesser extent,
Power and Leadership. For all values, there is a significant change in value by ANOVA and t-
test between 2020 and 2021 (p < .050). However, after 2021, the value changes moved back
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toward pre-crisis levels in 2022. This effect is known in the literature as the bounce-back effect
[47]. The exact courses, including the p-values and effect sizes, are presented in the next sub-
section.

The third category (thick black line) comprises the value Freedom and Independence. This
is the only value for which a significant change in value priority is maintained in 2022. Since
the WHO has not yet declared the pandemic over at the last time of our measurement, it is not
yet possible to speak of a long-term effect, even though this value is a possible candidate for it.

Hypotheses testing

To verify the hypotheses, in the following, we test the mean differences between the measure-
ment time points for statistical significance and evaluate them with the help of the effect sizes.

The Friends and Social Relations value falls into Group 1 of non-significant changes. How-
ever, we hypothesized that this would increase during the pandemic. Fig 3 shows the course of
the average value priorities over the respective measurement points.

In 2019 (T1), this value had an average importance of 8.75 and increased to 8.78 in 2020
(T2). In 2021 (T3), the value priority further increased to 9.37, and in 2022 (T4) to 9.72. Signif-
icance levels for the changes are p = .489 and p = .271, and p = .368. The effect sizes are
d =0.00, d = 0.05, and d = 0.03, respectively, and they turn out to be minimal. When the sec-
ond measurement time point is compared to the third, the average value priority increases by
0.95 (p =.150 and d = 0.08). Overall, although there is an increase according to our hypothesis,
it is minimal and therefore not significant. Hypothesis 1 must therefore be rejected.

The values Family and Partner, Environment and Nature, Intellectual Fulfillment, and
Power and Leadership belong to group 2, the significant changes in value priorities with a
bounce-back effect. Fig 4 shows their courses.

In 2019 (T1), the Family and Partner value had an average relative importance of 10.91 and
increased to 12.70 in 2020 (T2). Subsequently, the value priority decreased to 7.80 in 2021 (T3)
and again increased to 10.21 in 2022 (T4), with significance levels for the changes all less than
0.1 (p =.040, p = .000, and p = .029). Hypothesis 2, "Family and Partner value priority
decreases during the pandemic”, can thus be confirmed. The effect sizes are d = 0.13, d = 0.33,
and d = 0.16 and can be rated as typical to large, according to Gignac and Szodorai [70]. When

Friends and Social Relations
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Fig 3. Course of the average value priorities (m) of the Friends and Social Relations value with significance levels
(p), effect sizes (d) and standard error bars.

https://doi.org/10.1371/journal.pone.0297236.9003
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Fig 4. Course of the average value priorities (m) of Family and Partner, Environment and Nature, Intellectual Fulfillment, and Power
and Leadership with significance levels (p), effect sizes (d) and standard error bars.

https://doi.org/10.1371/journal.pone.0297236.9004

the first measurement time point is compared to the third, the average value priority decreases
by 28.51% (p = .007) with a typical effect size (d = 0.20). Overall, the coronavirus pandemic
thus significantly decreased the average value priority. The magnitude of the effect size also
suggests that the pandemic mitigation measures strongly affect the average value priority here.
At T4, there is already a bounce-back effect and, thus, a trend reversal. However, the pre-crisis
level has not yet been reached.

In 2019 (T1), the value Environment and Nature had an average relative importance of
-17.12 in the students’ value systems. The negative sign here means that students prioritize this
value at a lower-than-average level than other values. This value priority increased to -14.92 in
2020 (T2) and further to -11.80 in 2021 (T3). Subsequently, the relative importance decreased
to -17.24 by 2022 (T4), with significance levels for the changes being p = .033, p = .005, and p =
.000. The effect sizes are d = 0.14, d = 0.20, and d = 0.37. In T3, the value priority increased sig-
nificantly compared to the two previous measurement points (p = .000 for 2019 and p = .005
for 2020), so hypothesis 3, "The value priority of Environment and Nature increases during the
pandemic”, can be confirmed. At the same time, the bounce-back effect with an effect strength
of d = 0.37, which can be rated as large, is remarkable.

In 2019 (T1), the value Intellectual Fulfillment possessed an average relative importance of
4.26 in students’ value systems. This value priority dropped to 2.43 in 2020 (T2), rose to 5.30
by 2021 (T3), and then dropped to 3.78 in 2022 (T4). Thus, this value gained relative impor-
tance in the coronavirus pandemic, although a subsequent bounce-back effect is also observed.
Here, the significance levels for the changes are p =.027, p = .003, and p = .009. The effect sizes
are d = 0.14, d = 0.22, and d = 0.18. Overall, Hypothesis 4b, "The value priority of Intellectual
Fulfillment increases during the pandemic", can thus be accepted with a typical effect size.
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Fig 5. Course of the average value priorities (m) of the value Freedom and Independence with significance levels
(p); effect sizes (d) and standard error bars.
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In addition to the values addressed in the hypotheses, there was a further value with signifi-
cant changes in value priorities. In 2019 (T1), the value Power and Leadership had an average
relative importance of -8.69 in the students’ value systems. This value priority decreased to
-9.92in 2020 (T2) and -12.20 in 2021 (T3) before increasing to -10.50 in 2022 (T4). Here, the
significance levels for the changes are p =.143, p =.027, and p = .083. The effect sizes are
d =0.08,d =0.15, and d = 0.04. Thus, the change from T2 to T3 is significant at p < .050, and
a bounce-back effect follows again. One explanation for why the students rated this value
lower in T3 may be that the possibilities regarding power and leadership were perceived as lim-
ited due to the imposed lockdown.

Freedom and Independence belongs to group 3, characterized by a significant value change
without a subsequent bounce-back effect. Fig 5 shows the course of the average value priorities
over the respective measurement times.

In 2019 (T1), this value had an average importance of 4.77 in the students’ value systems.
This value priority decreased slightly to 4.33 in 2020 (T2) and increased to 6.38 (T3) and 6.97
(T4) in the following years, with significance levels p = .329, p =.0201, and p = .289. The effect
sizes are d = 0.03, d = 0.16, and d = 0.05, respectively. Thus, the change from T2 to T3 is signif-
icant at p < .050 with small to moderate effect sizes so that hypothesis 4a can be confirmed.
When T2 is compared to T4, the average value priority increased significantly by 2.64 (p =
.004) and an effect size of d = 0.21, which is medium size according to Gignac and Szodorai
[70]. Overall, it can be said that the value priority has increased significantly. The lack of a
bounce-back effect may mean that this value priority will stay higher in the long term. How-
ever, it is equally possible that the bounce-back effect will only occur with a delay.

Gender differences

In addition to verifying the hypotheses, we analyzed whether gender effects are evident. Bonja-
nowska et al. report that both men and women are negatively affected by COVID-19. How-
ever, women showed a stronger negative affect than men on well-being [13]. We examined the
corona pandemic affectedness at the beginning of the section and now differentiate this analy-
sis according to gender (Table 6).
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Table 6. Mean values, standard deviation (SD) and significance levels (Mann-Whitney test) of the responses to the additional questions (0 = strongly worsened,
3 = no change, 6 = strongly improved) divided by gender.

Impact of the pandemic Female Male Mann-Whitney
Mean SD Mean SD Sig. (2-sided)
Financial 3.84 1.04 4.06 1.14 104
Health 3.43 1.18 3.56 1.21 376
Social 1.79 0.98 1.82 0.96 .795
Family/friends financial 3.33 1.14 3.62 1.02 .035
Family/friends health 3.18 0.97 3.29 1.04 .368

https://doi.org/10.1371/journal.pone.0297236.t006

The financial, health and social situation influences well-being. Our data show a deteriora-
tion only for the impact on the social situation. Therefore, our results do not directly support
the findings of Bonjanowska et al. [13]. Nevertheless, a similar trend can be observed: On aver-
age, the information given by women is below that of men, which means that they perceive the
impact of the pandemic to be greater. Regarding the financial situations of participants’ fami-
lies, this effect is significant: Male subjects rate the financial situation of family/friends (mean
value 3.63) significantly (p = .035) more positively than women (mean value 3.33).

On top of that, we analyzed if there were differences in value priority courses between the
genders. Fig 6 shows the courses of value priorities for significant differences between genders.
We did not find significant differences in the value trajectories for the other values due to the
coronavirus pandemic (S5 Fig).
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Fig 6. Gender differences in value priorities with the average value priorities (m), significance levels (p), effect sizes (d) and standard
error bars for values Wealth, Environment and nature, Justice and fairness and Friends and social relations.

https://doi.org/10.1371/journal.pone.0297236.9006
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Opverall, there are hardly any differences in the trends of value priorities between the gen-
ders. Exceptions are the trends for the values Wealth, Environment and Nature and Justice
and Fairness. Looking at Wealth’s value trend (Fig 6, top left), we see that the value priority
drops significantly between T2 and T3 only for the male subjects and then rises again (signifi-
cantly). For the female subjects, the value of T4 is even lower than that of T2, although not sig-
nificantly. The difference between the sexes is visible in the Environment and Nature value
curve (Fig 6, top right). While the results for the male subjects are consistent with the overall
trend, the trend for the female subjects shows a steady downward movement from 2020 to
2022. We measured no increase in value priority for the female students surveyed during the
coronavirus pandemic. The value progression of Justice and Fairness is different for the two
genders (Fig 6, bottom left). We can see that the female subjects reacted much more strongly
to the Corona pandemic, and the value priority dropped significantly (p = .038) for them and
did not increase significantly afterward. Overall, the value priority is lower than the 2020 level.
In contrast, we see no significant changes in the value priority in the male subjects. However,
the difference may also be due to chance because of the relatively small sample size of women.
For the value Friends and Social Relations the graphs are congruent. Only in 2022 the priority
drops for the male subjects and increases for the female subjects. However, both changes are
not significant.

The slight differences in value priority changes between genders are consistent with other
researchers’ findings [36]. Differences can be seen between the sexes, but these differences are
smaller than differences attributed to age or particular life experiences [11].

Discussion

In this paper, we examined the impact of the coronavirus pandemic on the value priorities of
German students. For data collection, we used the decision support tool Entscheidungsnavi
and analyzed value priorities at two points in time before the COVID-19 outbreak and at two
points afterward. We found that most value-priority changes are not sustained but are subject
to a bounce-back effect. We found this to be the case for four values (Friends and Social Rela-
tions, Environment and Nature, Intellectual Fulfillment, and Power and Leadership). They
showed a significant change at the third point in time (T3, after the outbreak of the Corona
virus) and a return to the original level at the fourth point in time (T4). Only in the case of the
Freedom and Independence value, there is a difference between T1 and T4 that is still signifi-
cant (p < .050). Nevertheless, a retardation of the effect at the pandemic onset can be seen for
this value (Fig 5), and it is possible that this effect is not yet complete. Bounce-back effects have
also occurred following other extreme events (e.g., [13, 14, 47]) and are attributed to the adap-
tive capacity of humans. At the first moment, people are overwhelmed by the extreme event.
Still, they can quickly adapt to the new situation, and their initial value changes return to the
pre-crisis level sooner or later. This behavior can be explained by Bardi and Godwin s model
of value change [9]. As the situation in Germany went to a pre-pandemic level, the environ-
mental cues that initiated the change in value priorities fell away, and the initial change did not
trigger a schema change of the people. The only exception may be the value of Freedom and
Independence. We found a significant increase in the value Freedom and Independence without
a previous return to the pre-crisis level. Here, a further but decelerated increase was evident at
the last measurement point (T4), so a bounce-back effect may not occur until later or may not
occur at all.

In analyzing the trends caused by the coronavirus pandemic, we are supported by the mea-
surement data from 2019. The fact that not just one but two measurement points were already
available before the pandemic means that general trends can also be detected, and the
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influence of the pandemic can be better put into context. For the Family and Partner value, we
could discover a positive trend before the pandemic onset that changed to the opposite in T3
(p < .010). Consistent with our results (Fig 2), Family values are known to be very high in Ger-
many, and for young adults the relationship with their parents shows an increasing trend
between 2002 and 2019 [71, 72]. The trend changes in T3 after the pandemic onset that can be
explained by a temporary over-fulfillment of this need and the subsequent bounce-back effect
in T4 are another indication of the (strong) effect of the coronavirus pandemic on this value
priority. We expect that in the future, the Family and Partner value will further increase and
re-adjust to its previous level. The Intellectual Fulfillment value shows a significant decrease
between 2019 and 2020 that reversed after the pandemic onset. Even after an extensive search,
we could not find a single event to explain that trend. We could only guess that sparse eligibil-
ity of participation [73] and insufficient transformation in times of increasing digitalization
worldwide may be one aspect of this observation. For the value weights of Environment and
Nature, we already discovered an upward trend between 2019 and 2020. One reason may be
the Fridays for future movement, which was initiated by Greta Thunberg in August 2018 and
supported by young people in Germany since January 2019 [74]. The prevailing trend was
enhanced after the COVID-19 outbreak and continued to increase for the moment. Especially
the first lockdown caused people in Germany to spend much more time in nature. However,
at the fourth measurement time point, the value priority dropped to the 2019 level. This can be
the result of an over-fulfillment of needs as well as an effect of reduced climate reporting. Due
to the Corona pandemic, topics such as climate change and protecting nature and the environ-
ment took a back seat, and issues such as vaccinations and personal protection were addressed
more intensively [75, 76].

We wanted to investigate the influence of the corona pandemic on value priorities.
Research to date only looked into immediate effects after the first lockdown [13] or in coun-
tries with a “mild pandemic” [14]. Therefore, we analyzed the situation in Germany, as there
have been stricter conditions. We used a different approach measuring the change of value pri-
orities. Instead of asking subjects to fill out a questionnaire, we asked them to indicate their
value priorities while working on an important real-life decision. In order to better compare
our results with previous findings, we used the classification of Table 1, which lists our values
and each corresponding value in Schwartz’s value system. We found similar behavior in the
subjects (see following paragraphs) even though we used a different measurement approach.
This shows us that both approaches seem to be reasonable to use when measuring changes in
value priorities.

Bojanowska et al. [13] examined how personal values of Polish adults changed immediately,
i.e., two and four weeks after the first lockdown. They reported an increase in the values self-
direction (thought), conformity (rules), humility and universalism (nature and tolerance) an
both points in time. Regarding the value change in our study in T3, our results show similari-
ties for the values Intellectual Fulfillment which is reflected by self-direction (thought), and
Environment and Nature, which is part of the universalism category. For the values security,
interpersonal conformity, benevolence caring and universalism concern, Bojanowska et al.
reported an increase two weeks into the lockdown that was followed by a bounce-back effect
so that these increases already diminished four weeks into the lockdown. In accordance with
their findings we found no significant changes for the values Financial Security and Honesty
and Ethics. The decrease in the Family and Partner value that we found seems not to be an
instant reaction to the lockdown but a consequence of the associated limitations as we stated
above. The same may be the reason for the values Freedom and Independence and the Power
and Leadership where Bojanowska et al. reported no significant changes in contrast to our
results.
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By comparing our results with the findings of Daniel et al. [14], we have in mind that the
first wave in March/April did occur in both countries at the same time, whereas the second
wave already hit Australia from July to September 2020 but Germany not until November
2020 and that our first measurement point after the pandemic’s start is posterior to their sur-
vey. Daniel et al. report a decrease in universalism values early into the pandemic onset (April
2020), which persisted and was followed by a decrease in benevolence values (measurement
point in November/December 2020). These observations are similar to our findings with a
decrease in the values Family and Partner and Environment and Nature in T3. Since we have
one further observation point T4 almost 2 years into the pandemic onset, our results also sug-
gest that this decrease is temporary and followed by a later bounce-back effect. Daniel et al. fur-
thermore report a value change in the openness to change dimension with different change
patterns within this dimension. Their results show a decreased value importance at pandemic
onset that emanated from a decrease in stimulation values and then a bounce-back effect stem-
ming mainly from an increase in self-direction values. The latter is similar to the ascending
trend in our corresponding value Freedom and Independence. For the self-enhancement
dimension, the results of Daniel et al. suggest no significant changes, whereas our results imply
a temporary decrease. One explanation may be country-specific differences or the different
measurement methods. Here, further research is necessary.

To sum it up, we can note the following regarding the higher-level dimensions of Schwartz’
value theory: Our results suggest that within the dimension Self-Transcendence, there are
opposing tendencies in the way that Benevolence values were temporarily prioritized lower due
to increased need satisfaction and Nature was prioritized higher. In the dimension Openness
to Change, we observe a temporarily higher prioritization due to the pandemic, and in the
dimension Self-Enhancement, a temporarily lower prioritization.

Limitations and outlook

This study has some limitations. One limitation is the sample selection. First, the sample is
German undergraduate students, so the results are only valid for this group. Second, not the
same individuals were interviewed during the pandemic. However, the composition of the
respondents was very similar in each of the four years. At the same time, the decision context
was identical so that we can assume a largely homogeneous group. Moreover, one argument
for not surveying the same students over four years is that students’ value priorities continue
to develop over their studies, so this could otherwise have led to biases [29, 77, 78]. Our mea-
surement gives us the advantage that the results do not need to be adjusted for this effect. In
future research, the limitations highlighted could be addressed. Thus, changes in value priori-
ties in the overall population of Germany could be studied and related to real decision behav-
ior. Such a study would have two advantages at once. First, the magnitude of the influence of
value changes on decision behavior could be determined, and second, such a study could fur-
ther validate the results analyzed here.

Another limitation is our list of twelve values. Since the Entscheidungsnavi is a practical
tool designed to help people make real decisions in a more reflective manner, the twelve values
were collected as individual items. In order to minimize measurement errors caused by the
participants’ deviating interpretation of the indicators, the items were developed by a small
group of experts in brainstorming sessions on the basis of value theory. However, as shown,
this also means that our results can only be compared to a limited extent with other studies
that are based, for example, on Schwartz’s values. The latter independently poses a problem
since no worldwide standard exists here. Likewise, the results of Bojanowska et al. [13] and
Daniel et al. [14], which both refer to Schwartz’s values, use different degrees of differentiation
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(10 values vs. 19) and different outcome methods (portrait of values questionnaire vs. best
worst survey). For validity reasons, multi-item latent variable scales are generally preferable.
However, there are also studies arguing that the performance of single-item test scales can be
even better than that of multi-item scales [79]. To better assess validity, we are planning a vali-
dation study using established scores to verify our items. And to obtain further information
about reliability, we plan to conduct repeated surveys with the same participants.

Conclusion

The coronavirus pandemic has had a powerful impact on people’s lives. The world’s govern-
ments used and still use, in some cases, strong restrictions on contact and freedom to get the
pandemic under control. This exceptional situation is an opportunity for behavioral research.
Thus, the influence of extreme situations on the psychology and behavior of people can be
studied. We used data collected over four years examining students’ values at a German uni-
versity. Since human behavior depends on personal values, this scientific paper investigated
the pandemic’s influence on German students’ value system.

With our approach, we could generate several insights about the value change of German
students: First, values can be seen as a relatively stable construct even in extreme situations. In
this context, stability means that value change is only measurable if the people do adapt to the
situation, or the situation changes back to its initial level. Second, the change in value priorities
can be explained with the model of Bardi and Goodwin [9]. Their approach helps to identify
relevant situations for changes in value priorities. Furthermore, their model does not show the
direction of the value change but only indicates the reason for the change. Third, the Entschei-
dungsnavi is another way to measure value change over time.

Looking into the change of value priorities induced by the pandemic, our results suggest
that the coronavirus pandemic has a moderate to strong effect on students’ value priorities.
We found significant changes associated with the pandemic for five values. Among these, most
of the changes in values showed a bounce-back effect. This means that the values return to the
original level after a change. The values of Family and Partner, and Power and Leadership fell
with the onset of the pandemic but rose back to pre-pandemic levels as the pandemic pro-
gressed. The value priorities of Intellectual Fulfillment and Environment and Nature increased
at the start of the pandemic and fell back to pre-pandemic levels throughout the pandemic.
Only the Freedom and Independence value shows no bounce-back effect so far. Further
research is needed here to determine whether this is a long-term change in value prioritization
or whether the bounce-back effect is slower for this value. The research on the influence of
gender on value changes comes to the same conclusion as other researchers have already done
[11]: There are gender differences, but they are only of a small magnitude.
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