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Abstract
The purpose of this study was to compare students’ digital media use during the so-
called corona semester in summer of 2020 when universities worldwide moved to online 
teaching and learning, with data from 2018. Two research questions were at the center 
of our study: To what extent did students’ media use during the digital summer semester 
2020 differ from media use in 2018? In which ways is media use in 2020 related to individual 
factors (e.g., emotional states, social integration, self-efficacy)? In 2020, 207 students at 
the University of Tübingen participated in an online survey on their digital media use. 
This data was compared with an existing data set from the same university from 2018 
(N = 808 students). Results show a significant increase in students’ media use across all 
categories, in particular Learning Management System, online exercises, learning videos, 
and video conferencing. We also found a significant relation of students’ usage of online 
tools for learning with their feeling of social integration, as well as connections between 
students’ digital media self-efficacy and their learning-relevant emotions. The article 
discusses these results in the light of other studies on students’ media uses and provides 
first practical implications for lecturers. 

Studentische Mediennutzung an der Universität Tübingen während des CoViD19-
Semesters 2020 im Vergleich zu 2018

Zusammenfassung
Diese Studie verfolgte das Ziel, die digitale Mediennutzung Studierender während des 
sogenannten Corona-Semesters im Sommer 2020 mit Daten aus dem Jahr 2018 zu ver-
gleichen. Zwei Forschungsfragen werden im vorliegenden Papier adressiert: Inwieweit 
unterscheidet sich die Mediennutzung der Studierenden während des digitalen Sommer-
semesters 2020 von der Mediennutzung im Jahr 2018? In welcher Weise hängt die Medi-
ennutzung im Jahr 2020 mit individuellen Faktoren zusammen (z. B. emotionale Befind-
lichkeit, soziale Integration, Selbstwirksamkeit)? Im Jahr 2020 nahmen 207 Studierende 
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der Universität Tübingen an einer Online-Befragung zu ihrer digitalen Mediennutzung teil. 
Diese Daten wurden mit einem bestehenden Datensatz der gleichen Universität aus dem 
Jahr 2018 (N = 808 Studierende) verglichen. Die Ergebnisse zeigen einen signifikanten An-
stieg der Mediennutzung der Studierenden in allen Kategorien, insbesondere beim Lear-
ning Management System, Online-Übungen, Lernvideos und Videokonferenzen. Es konnte 
auch ein signifikanter Zusammenhang zwischen der Nutzung von Online-Tools zum Zwe-
cke des Lernens durch die Studierenden und ihrem Gefühl der sozialen Integration fest-
gestellt werden. Weiterhin gab es Zusammenhänge zwischen der Selbstwirksamkeit der 
Studierenden in Bezug auf digitale Medien und ihren lernrelevanten Emotionen. Der Arti-
kel diskutiert diese Ergebnisse vor dem Hintergrund anderer Studien zur Mediennutzung 
von Studierenden und liefert erste praktische Implikationen für Dozierende.

1.	 Introduction and Research Questions
In spring 2020, higher education institutions (HEIs) worldwide were challenged to 
suddenly shift to fully teaching online (with some very limited exceptions). After 
the lockdown was announced in Germany, HEIs moved their teaching online. For 
instance, at the University of Tübingen, some departments moved ahead and an-
nounced the shift to online teaching on March 16, 2020. Both students and lecturers 
were deeply affected by the sudden changes in teaching and learning. 

However, digital transformation has been a “hot topic” for HEIs now for quite 
some time (e.g., Adedoyin and Soykan 2020; Kopp, Gröblinger, and Adams 2019) since 
information and communication technologies (ICT) are omnipresent in every part of 
our lives, also in Higher Education. Accordingly, also before the corona pandemic, 
media use at HEIs was widespread. Between 2012 and 2015, for example, the number 
of students who owned a smartphone, tablet or notebook has increased significantly, 
so that by 2015, digital devices were already omnipresent at HEIs (Zawacki-Richter, 
Dolch, and Müskens 2017). In this context, students’ usage habits and attitudes also 
changed (e.g., Al-Husain and Hammo 2015; Grosch and Gidion 2011; Schulmeister 
2006; Zawacki-Richter 2015). While the overall presence of digital media increased, 
students - depending on their age, gender, and field of study - show quite diverse use 
patterns in their study environment (e.g., Grosch and Gidion 2011; Zawacki-Richter 
2015). Since the CoViD19 pandemic made universities worldwide switch to online 
teaching, the question arises how students’ media use changed in the light of the 
omnipresent online teaching forced by a pandemic. While some studies already ad-
dressed both students’ and lecturers’ reactions to online teaching in Germany (e.g., 
Breitenbach 2021; Hafer, Kostädt, and Lucke 2020; Göbel et al. 2020; Skulmowski and 
Rey 2020), and internationally (Chung, Subramaniam, and Dass 2020; Rapanta et al. 
2020; Telles-Langdon 2020; Watchorn and Heckendorf 2020), these studies mostly 
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take a descriptive or conceptual stance towards the changes. To our knowledge, em-
pirical comparisons of students’ media used before and during the pandemic are yet 
missing. To contribute to this research gap, this study addresses the following first 
research question:

RQ1:	 To what extent did students’ media use during the digital summer semester 
2020 differ from media use in 2018?

Furthermore, the extent of students’ media use is linked to the perceived useful-
ness of digital media, the students’ digital media self-efficacy and their social inte-
gration at their HEIs (Pumptow and Brahm under review). For social media use, this 
was also confirmed in a recent literature review identifying that, for instance, self-
efficacy, and perceived enjoyment were relevant determinants of students’ social 
media use (Al-Qaysi, Mohamad-Nordin, and Al-Emran 2021). Accordingly, the follow-
ing second research question is raised: 

RQ2:	 In which ways is media use during the pandemic 2020 related to individual 
factors (e.g., emotional states, social integration, self-efficacy)? 

In doing so, we focus firstly on the use of various media applications that are 
widespread in university studies and secondly, on the use of social networks, which 
is supposedly very important for students› social exchange. Both questions are highly 
relevant to further understand students’ digital media use during the first pandemic 
semester in summer 2020. Our study contributes to research on media usage beyond 
the pandemic because based on current data, this particular semester is contrasted 
to the data of a previous semester. This way, the relevant changes can be outlined, 
and the particularities of the “corona semester” are illustrated, both in terms of gen-
eral media use and the use social networks. Furthermore, initial explanatory factors, 
i.e., correlations with individual factors, which are relevant for study related media 
use are identified. These can serve as a starting point for further investigations of 
the currently still ongoing digitalized university teaching and, for example, for the 
development of support measures for students.

The study is based on a data set from the middle of the summer semester 2020, 
which can be compared with a cross-sectional data set from 2018, collected with a 
very similar survey instrument (Pumptow and Brahm 2020b). 

In the following, the state of research on media use at universities is described. 
We both consider the state of research before the pandemic and more recent stud-
ies which were conducted already during the pandemic. Then, the methodological 
design of the study and its results are presented. The article ends with a discussion 
of the results against the background of the state of research as well as implications 
for teaching in HEIs.
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2.	 State of Research on the Use of Digital Media at Universities
Digital media have the potential for the individualization of learning processes, self-
directed learning, cooperation, and exchange (Kerres 2013). However, Ross, Morrison 
und Lowther (2010, 19) state: «Educational technology is not a homogeneous «in-
tervention» but a broad variety of modalities, tools, and strategies for learning. Its 
effectiveness, therefore, depends on how well it helps teachers and students achieve 
the desired instructional goals». For example, digital media can support coopera-
tion and exchange between students, for instance through messenger services (e.g., 
WhatsApp) or video conferencing systems (e.g., Skype, Zoom). In this way, learning 
groups can be formed independently by students or used by lecturers in a targeted 
manner, e.g., in the form of computer-supported group exercises (Grosch 2012).

2.1	 Research Before the Pandemic 
Research on digital media in Higher Education addressed both students’ media us-
age and lecturers’ media usage (e.g., Aldahdouh, Nokelainen, and Korhonen 2020). 
Regarding students’ digital media use, Zawacki-Richter et al. (2015; 2016; 2017) as-
sessed students’ media usage in subsequent studies: In 2012, only 56 % of the stu-
dents had a smartphone, 86  % a laptop, and 9  % a tablet (Zawacki-Richter et al. 
2015). Similarly, Schäffer (2015) questioned more than 600 students in 2012 concer-
ning their media usage and found that 93 % of the students owned a laptop and 94 % 
a cell phone, while only 44 % of the students reported owning a smartphone. Then, 
in 2015, 91 % of students owned a smartphone, 92 % reported owning a laptop, and 
40 % a tablet (Zawacki-Richter, Dolch, and Müskens 2017). While these studies were 
all conducted in Germany, Al-Husain and Hammo (2015) provide results for the usage 
of mobile devices in Saudi-Arabia (N = 317 students). Similar to Germany, 96 percent 
of the students own a laptop, 86 % a smartphone, and 49 % a tablet. These results are 
also confirmed by the Ecar-Studies . For instance, in the Ecar-Study 2016, 96 % of the 
students reported owning a smartphone and 93 % a laptop (Brooks 2016). 

In addition to the previous studies, the Ecar-Study (2010) also investigated 
the importance of learning management systems (LMS) and showed that their rel-
evance increased from 2005 (where about 72  % reported using LMS) to 2010 (with 
90  % using LMS). The study also highlighted the importance of social media in the 
international context, with Facebook reportedly being used for study purposes by 
about a third of the students (Smith and Borreson Caruso 2010). However, the Ecar-
Study in 2014 showed that students preferred less usage of social media by lecturers 
(Dahlstrom and Bichsel 2014). This is an interesting development which is confirmed 
by Gidion and Weyrich (2017) for the German context. They investigated students’ 
(and lecturers’) social media usage at the Karlsruhe Institute for Technology, with 
40  % of the N = 500 students reporting to use video repositories like YouTube for 
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studying often while they hardly use media developed for study purposes like on-
line-assessment, learning apps, and massive open online courses (ibid.). In contrast, 
Zawacki-Richter (2015) found that more than 80 % of the students surveyed in their 
study also use social networks to communicate concerning study-related aspects 
such as exchanging literature and documents; to get to know other students or to 
ask questions concerning self-study. 

Furthermore, studies also investigated how the usage of certain media was re-
lated to students’ achievement. For instance, a study by Kirschner and Karpinski 
(2010) questioned N = 219 students at a Midwestern US University, and showed that 
Facebook users have lower GPAs and spend fewer hours per week studying than non-
users. In a sample of 348 undergraduate students at a university in Hong Kong, Lau 
(2017) distinguishes between social media use for academic and for non-academic 
purposes as well as social media multitasking. The latter two were significantly nega-
tively related to academic performance (ibid.). The results, of course, were obtained 
before studying online was the norm due to the pandemic restrictions. 

Pumptow and Brahm (in prep.) conducted a multilevel analysis of students’ 
study-related technology use based on a survey on N = 1284 students of 105 differ-
ent disciplines in 2018. In addition to discipline-related differences in technology 
use, they found a relationship between study-related technology use, the perceived 
usefulness of this technology, students’ digital media self-efficacy and the extent of 
their social integration. With reference to social cognitive theory (Bandura 1986), it 
is argued that environmental factors such as fellow students and teachers influence 
individual behavior (e.g., by acting as role models in technology use) and that social 
integration functions as a measure of the extent to which students are involved in 
their environment, i.e., are exposed to this influence (Pumptow and Brahm, in prep.). 
The Ecar-Study 2019 asked for students’ learning environment preferences and 
found that “While the majority of students (70 %) prefer mostly or completely face-
to-face learning environments, specific demographic factors influence these pref-
erences”. These factors include students’ work demands, their age, and disabilities 
(Gierdowski 2019). 

2.2	 Research on the CoViD19 Semester
Recent research already investigated how universities in 20 different countries dealt 
with the challenge to suddenly change to an almost entirely online mode of teaching. 
In an early analysis, Crawford et al. (2020) looked into how universities worldwide 
responded to the pandemic. They distinguished three kinds of responses: a) exten-
sion of the semester break which was for instance the case for China, Hong Kong, 
India, and South Africa; b) campus closures (which applied for most countries except 
for the United States, Brazil, and Singapore) and c) moving to online teaching which 
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applied for most developed economies but only for China, Egypt, and Hongkong 
among the less developed economies in the sample. Similarly, Ali (2020) investigated 
how different countries dealt with the challenge to move teaching online. 

In Germany, Austria, and Switzerland, an online questionnaire was administered 
at more than six different HEIs (N = 3534 students) between June and July 2020 (Dittler 
and Kreidl 2020). Regarding their technology equipment, about 78 % of the students 
reported owning a laptop, 35.3 % a tablet and 80.7 % a smartphone. However, the 
authors state that this might be due to the wording of the question which asked for 
technical equipment for online learning (ibid.). Maybe more students owned a smart-
phone but did not use it for study purposes. Overall, students reported that they 
managed both the LMS and the online meetings (e.g., Zoom) well. However, students 
reported less engagement in class with 30.2 % of the students reporting rather less 
and 22.6 % much less engagement, compared to face-to-face teaching. The Studier-
endenrat [Study Council] of the University of Heidelberg also asked students (N = 
4136) for their technical equipment: Most students used a computer (either desktop 
or laptop) at home for the university; about one third of the students reported using a 
smartphone, supporting the interpretation that smartphones are not predominantly 
used for learning (Feucht et al. 2020). However, in this study, it was found that some 
students (roughly 10 %) do not possess camera, speakers, or a microphone. Depend-
ing on the subject area, students reported that they perceived the working demands 
for participating in seminars somewhat to significantly higher (agreement between 
37.4 % and 72.9 %) (ibid.). Regarding their subject-specific exchange with other stu-
dents, in most subjects, most students reported they had too little communication 
(33.3 % - 70.4 % of the students, depending on the subject area) (Feucht et al. 2020). 

Other studies in Germany focused on students’ (and lecturers’) experiences dur-
ing the pandemic semester. For instance, Becker and colleagues (2020) described 
their experiences at the University of Bonn. They asked lecturers (N = 46) and comple-
mented this with student data (N = 159-162), however, they had only asked how the 
digital semester had been implemented and how the students dealt with the (new) 
demands of online teaching. In open question formats, some students discussed the 
limited variability of learning methods, the higher reading demands, and the missing 
innovativeness of some lectures (ibid.). At the Technical University in Berlin, N = 204 
teacher education students responded to an online questionnaire regarding their 
experiences with the online semester (Adam-Gutsch et al. 2020). The students also 
reported that they felt higher demands for their studies, however, at the same time, 
they reported that due to more extensive preparation and follow-up, the level of the 
lectures has risen. The students mostly agreed that studying with synchronous and 
asynchronous teaching opportunities made self-directed learning possible, howev-
er, it did not motivate them further for studying (ibid.). 
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Internationally, several studies already evaluate the experiences with the 
CoViD19 semester. For instance, Chung, Subramaniam, and Dass (2020) reported that 
at a public university in Malaysia, lecturers used different (free) platforms for online 
teaching since the learning management system had not been made compulsory. 
Particularly, they gathered data from N = 399 students regarding their «readiness for 
online learning». No significant differences between male and female students were 
found. These students reported that their most preferred online teaching method 
was pre-recorded lectures while synchronous formats were less popular (ibid.). 
In an online study in Bulgaria, 197 students (73.6  % females) answered an online 
questionnaire. It was found that students were overall less satisfied with the qual-
ity of teaching and reported that individual course demands became easier while 
groupwork demands were higher (Angelova 2020). 
For online medical education, a study with N = 208 students in Saudi Arabia found 
that students encountered challenges regarding communication, assessment, tech-
nology, time management as well as pandemic-related anxiety and stress (Rajab, 
Gazal, and Alkattan 2020). 

As both the state of research in Germany and internationally shows, most studies 
investigated students (and/or lecturers’) satisfaction with different modes of online 
teaching as well as their reaction regarding the (new) demands of online learning 
(and teaching). To our knowledge, there is hardly any research yet comparing the 
usage of online media for studying during the pandemic semester to before. Further-
more, the studies reviewed above do not link students’ media usage with other rele-
vant factors such as students’ self-efficacy or their attitudes towards online learning. 

3.	 Methodological Approach
Both in 2018 and summer 2020, students at the University of Tübingen (Southern 
Germany) were surveyed with a standardized questionnaire, covering media use 
and other individual factors influencing media use (based on Pumptow and Brahm 
2020b). In addition to demographic aspects (age, gender, semester), students were 
asked for their usage of digital media and social networking sites (SNS), their atti-
tudes towards digital media and their self-efficacy. The frequency of students’ media 
use regarding several media applications was surveyed according to the approved 
instruments by Grosch and Gidion (2012) and Zawacki-Richter (2015). Some of the 
items were then summarized in order to reflect study-related online tools in con-
trast to, for example, more general online tools or communication apps that are most 
likely not exclusively used purely for study purposes (see also Pumptow and Brahm, 
in preparation): online exercises, cooperative tools (e.g., google docs), learning vid-
eos/videocasts and presentation tools. To assess students’ emotions and motivation 
towards studying, we applied the scales used in Brahm and Jenert (2015). Digital 
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media self-efficacy (DMSE) was measured with the corresponding scale by Pumptow 
and Brahm (2020b) and the scale for academic self-efficacy (ASE) was oriented on 
Jerusalem and Schwarzer (2002). The scale for social integration was based on the 
CHE-Quest (Leichsenring 2011). 

The first survey was conducted in 2018 at four universities (total sample size: 
N = 3342), one of which was the University of Tübingen (see Pumptow and Brahm 
2020b). For the comparison of the data in 2018 and in 2020, only the students at the 
University of Tübingen in 2018 (N = 808 students) were included in this data analysis. 
A similar questionnaire was then employed in July 2020 (mid-semester) at the same 
university, with N = 207 students participating in the online survey. These samples 
form the basis of the present comparative analyses. The questionnaire had to be 
changed slightly in 2020. In 2018, we asked about the frequency of virtual courses, 
while in 2020, we asked instead about the frequency of synchronous and asynchro-
nous courses (since courses were almost exclusively offered virtually). Therefore, a 
direct comparison for this question between 2018 and 2020 is not possible.

In every instance, the students were presented with statements and were asked 
to indicate on a scale from 1 = «not at all» to 7 = «fully» or «multiple times a day» to 
what extent these statements apply to them. For the analyses, a test value based on 
the mean values of the items (at least three items per scale) was constructed. The 
instruments fulfilled psychometric requirements both for the data gathered in 2018 
(e.g., Cronbach’s Alpha .75 - .92; Pumptow and Brahm 2020b) as well as for the data 
in 2020 (Cronbach’s Alpha .80 - .95). 

The first research question is addressed by comparing mean values (see Table 
2 below) and conducting t-tests of differences between means (Welch’s two sample 
t-test with unequal variances). The relationships between students’ media use and 
individual factors are analyzed by correlation analyses. 

Sample Description
Due to the sample acquisition (invitation via e-mail, no randomized sampling), our 
sample is a non-representative convenience sample. Female students are overrep-
resented, both in 2018 and even more in 2020: 31 % male, 68 % female, 1 % diverse 
(2018, N = 808) and 19 % male, 78 % female, 3 % diverse/no answer (2020, N = 207). 
The mean age in 2018 was M = 23.42 (SD = 3.89) and in 2020 M = 22.75 (SD = 3.91). Both 
data sets show a similar distribution with regard to the students’ degree aspirations. 
Most are enrolled in a Bachelor’s degree program (57 % in 2018, 58 % in 2020), 15 % 
(2018), respectively 19 % (2020), are aiming for a Master’s degree and 28 % (2018), 
respectively 23 % (2020), are enrolled in other degree programs (such as state exami-
nation, for example in case of medicine). 
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4.	 Results

4.1	 Comparison of Students’ Media Use During the Digital Summer Semester 2020 
and the Summer Semester 2018

The distribution of mobile digital devices is shown in figure 1, for both 2018 and 2020. 
According to the data from 2018, almost all students owned a smartphone (97  %) 
and a notebook (96 %) (tablets: 36 %). Compared to the survey from 2020, a further 
increase in the prevalence of mobile devices can be noted for smartphones (99  %) 
and especially for tablets (51 %). On the other hand, there is a slight decrease in the 
percentage of students who own a laptop, which may be related to the spread of tab-
lets and the replacement of notebooks by (multifunctional) tablets.

36%

96% 97%

51%

93%
99%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Tablet Laptop Smartphone

2018 2020

Abb. 1.:	 Distribution of mobile digital devices among students in 2018 and 2020.

Among all students in 2018 and 2020 who reported using social networking sites 
(SNSs), we further asked about their use for study purposes (see Table 1) since SNS 
are not always seen as beneficial for learning. SNSs are used for study-related pur-
poses by 55 % (in 2018) and 38 % (in 2020) of the total student sample. These study 
matters are very often exam preparation (77 % in 2018, 76 % in 2020) and exchange 
of documents and literature (88 % in 2018, 86 % in 2020). While most of the individual 
areas of use do not differ much between the two years, the proportion of students 
using SNS for questions related to self-study is considerably higher in 2020 (91  %) 
than in 2018 (75 %).
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What matters in your studies do you use social networks for?

2018 2020

To form study groups 65 % 59 %

Preparation of term papers, presentations etc. 65 % 67 %

To establish and maintain contacts (get to know other students etc.) 67 % 70 %

For questions related to self-study 75 % 91 %

Exam preparation 77 % 76 %

Exchange of documents and literature 88 % 86 %

Tab. 1.:	 Percentages on the different uses of social networks, measured among all students who 
indicated to use social networks for their studies (read e.g., for the 2020 sample, 59 % of 
all study-related SNS users indicated to use these for forming study groups).

In table 2, mean values, standard deviations, sample sizes, results of t-tests and 
Hedges’ g for mean comparison (2018/2020) regarding the frequency of use (indicated 
on a scale from 1 “not at all used” to 7 “used multiple times a day”) for a list of differ-
ent (digital) media applications are presented. This list includes applications related 
to university services (e.g., university webpage, study portal, learning management 
system (LMS)), communication (e.g., social networks, chats, video conferencing), 
general web tools (e.g., search engines, cloud services) and the above-mentioned 
study-related tools. Please note again that in 2018, we asked about the frequency of 
virtual courses, but in 2020, we asked instead about the frequency of synchronous 
and asynchronous courses (since courses were almost exclusively offered virtually). 

In all cases, the average usage frequency increased between 2018 and 2020. Ad-
ditionally, this difference in mean values is significant (p <.05) for all media applica-
tions except for printed textbooks (2018 M = 3.74; 2020 M = 3.84; p = 0.44). In Table 
2, each mean difference with an effect size > 0.95 (Hedges’ g) has been marked in 
bold. This concerns LMS, online exercises, e-exams, university and external e-mail, 
search engines, cooperative tools, learning videos/videocasts, video conferencing 
and forum/newsgroups. The biggest difference can be noticed with regard to video 
conferencing (M2018 = 1.61; M2020 = 5.34), also shown in an unusually high effect size 
(Hedges’ g = 2.92).
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Tab. 2.:	 Mean, standard deviation, sample size and results of t-tests and Hedges’ g for mean 
comparison regarding the frequency of use of different media applications in 2018 and 
2020 (biggest differences in bold).

4.2	 Relationship of Students’ Media Use in 2020 with Individual Factors (e.g., 
Emotional States, Social Integration, Self-Efficacy)

For the 2020 survey, an additional correlation analysis offers first insights into the 
(bivariate) relationships between the use of study-related online tools (OTs) and 
individual factors, i.e., digital media self-efficacy, social integration, and the emo-
tional and motivational factors anxiety (in studying), joy (in studying), performance 
goal orientation and mastery goal orientation. Table 3 provides the results of the 
correlation analysis. The frequency of use of study-related online tools is significant-
ly positively, however, rather weakly, correlated with social integration (r = .21; p 
< 0.01). This means that a higher degree of students’ social integration goes along 
with a slightly higher usage frequency of study-related online tools and vice versa. In 
comparison, study-related online tools and students’ self-efficacy regarding digital 
media (DMSE) are not related, which is rather surprising. Neither is there a notable 

2018 2020
 M SD n M SD n t df p-

value
Hedges' 

g

University Webpage 3.00 1.45 797 3.37 1.21 206 -3.75 371.69 <0.001 -0.28
Study portal 3.85 1.87 670 4.43 1.66 207 -4.24 382.42 <0.001 -0.33
Learning Management System 5.07 1.64 800 6.71 1.55 207 -13.42 334.56 <0.001 -1.03
Virtual lecture/class 2.02 1.50 721 - - - - - - -
Synchronous lecture/class - - - 5.33 1.55 203 - - - -
Asynchronous lecture/class - - - 4.90 1.88 200 - - - -
Online library services 3.04 1.55 797 3.95 1.57 202 -7.34 307.43 <0.001 -0.58
Textbook (print) 3.74 1.79 800 3.84 1.70 205 -0.76 329.33 0.44 -0.06
Textbook (e-book) 3.06 1.61 790 4.40 1.68 206 -10.28 310.18 <0.001 -0.81
Online exercises 1.70 1.05 648 3.56 1.60 193 -15.28 243.37 <0.001 -1.38
E-exams 1.37 0.82 612 2.60 0.86 175 -16.76 270.96 <0.001 -1.45
University e-mail 5.05 1.76 800 6.89 1.53 207 -14.89 359.44 <0.001 -1.11
External e-mail 4.98 2.01 797 6.78 1.81 206 -12.43 374.41 <0.001 -0.94
Search engine 6.27 1.22 805 7.57 0.91 207 -17.11 419.04 <0.001 -1.21
Cooperative tools 1.90 1.33 626 3.63 1.66 182 12.90 253.30 <0.001 -1.15
Cloud services 2.83 1.83 793 4.14 2.03 203 -8.36 290.93 <0.001 -0.68
Learning videos/videocasts 2.71 1.58 800 4.45 1.93 205 -11.95 278.13 <0.001 -0.99
Social networks 3.24 2.20 800 3.77 2.27 202 -3.02 303.38 <0.01 -0.24
Presentation tools 2.56 1.26 791 3.95 1.67 206 -11.10 268.59 <0.001 -0.93
Video conferencing 1.61 1.03 786 5.35 1.49 206 -33.93 257.85 <0.001 -2.92
Chats/Instant Messenger 5.78 1.86 799 6.30 2.09 206 -3.27 294.36 <0.01 -0.26
Forum/Newsgroups 1.71 1.04 739 3.50 1.66 199 -14.49 240.97 <0.001 -1.29
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correlation with the remaining emotional and motivational factors (p > 0.05). How-
ever, DMSE is moderately significantly positively correlated with joy in studying, i.e., 
the enjoyment that students experience while they study for a certain class (r = .24; p 
< 0.001). Furthermore, DMSE is related to students’ mastery goal orientation (r = .19; 
p < 0.01) and academic self-efficacy (r = .52; p < 0.001). The higher students’ mastery 
goal orientation or academic self-efficacy, the higher the students’ self-efficacy re-
garding digital media and vice versa. The degree of social integration is moderately 
significantly positively correlated with joy (r =.23; p < 0.001) and mastery goal orien-
tation (r = .22; p < 0.01). However, it appears to be independent of DMSE and perfor-
mance goal orientation (p > 0.05). Anxiety in studying (e.g., regarding the academic 
demands or assessment) is significantly negatively correlated with mastery goal ori-
entation (r = -.27; p < 0.001) and academic self-efficacy (r = -.52; p < 0.001). On the 
other hand, higher joy in studying goes along with both higher mastery goal orienta-
tion (r = .87; p < 0.001) and academic self-efficacy (r = .45; p < 0.001) as well as, though 
much weaker correlated, with higher performance goal orientation (r = .18; p < 0.01).

study- 
related 
OTs

DMSE social 
integra-
tion

anxiety joy in 
studying

perfor-
mance 
goal 
orienta-
tion

mastery 
goal 
orienta-
tion

study-related OT
DMSE 0.00
social integration 0.21** 0.09
anxiety 0.12 -0.16 -0.06
joy in studying -0.04 0.24*** 0.23*** -0.3***
performance goal orientation -0.01 0.08 0.08 -0.07 0.18**
mastery goal orientation -0.04 0.19** 0.22** -0.27*** 0.87*** 0.14*  
ASE -0.07 0.52*** 0.07 -0.52*** 0.45*** 0.15* 0.43***
Signif. codes: ***p < 0.001; **p < 0.01; * p < 0.05

Tab. 3.:	 Pearson’s correlation of the use of study-related online tools (OTs), digital media self-
efficacy (DMSE), social integration, anxiety (in studying), joy (in studying), performance 
goal orientation and mastery goal orientation and academic self-efficacy (ASE) (signifi-
cance is indicated by asterisks, n = 207).

5.	 Discussion and Conclusion
The major aim of this study was to compare students’ digital media use during the 
online semester of summer of 2020 with data that was already available from 2018 
(Pumptow and Brahm 2020a). Overall, students were fully equipped with either a 
laptop, a tablet or a smartphone which was also confirmed in other recent «CoViD19 
studies» (e.g., Feucht et al. 2020). In comparison to other studies, our results comple-
ment the picture by highlighting the purposes for which students used SNSs, i.e., 
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for the preparation of term papers, for keeping in touch with fellow students, for 
exchanging documents and material as well as for exam preparation. While the pur-
pose “to form study groups” was less often mentioned in the summer term 2020 (in 
comparison to 2018), students reported that they had used online tools now more 
to ask questions about self-study (91 % compared to 75 % of the students). Reasons 
for this could be the missing personal exchange with other students which then was 
shifted to online tools (see also Feucht et al. 2020) but possibly also the limited op-
portunity to ask lecturers, e.g., during seminars. Additionally, SNSs are used less of-
ten for study-related purposes in the 2020 sample compared to the 2018 sample. This 
decline could be due to a decrease in the overall use of Facebook (Steffens, Schmitt, 
and Aßmann 2017). Alternatives such as Instagram, which is widely used, may be less 
suitable for study-related purposes, such as organizing groups or sharing materials. 
Instead, WhatsApp groups are often used, but these messenger services were cov-
ered in a separate question and are not classified here as SNSs.

Extending other studies that predominantly asked for students’ satisfaction or 
the perceived demands of studying fully online (Adam-Gutsch et al. 2020; Kreidl and 
Dittler 2020; Angelova 2020), our study provides insights into the tools that students 
used predominantly for study purposes. Little surprisingly, there are significant dif-
ferences regarding the extent of usage for all learning tools from 2018 to 2020. Com-
parably bigger differences were found for the frequency of using the university’s LMS, 
the University as well as external e-mail, search engines, online exercises, e-exams, 
cooperative tools, learning videos/videocasts, video conferencing and forums/news-
groups. Most of these can be explained by the shift of all teaching to online classes 
and the sudden necessity to use these tools, both for lecturers and students. For 
instance, learning videos/videocasts were very often used for asynchronous teaching 
formats. The same goes for online exercises. Video conferencing tools were neces-
sary to participate in synchronous learning formats. The LMS, most likely the includ-
ed forums/newsgroups as well as (university) email were the tools which were used 
to organize the seminars and to communicate with students. 

Our study also contributes to research on online teaching and learning by inves-
tigating the interrelations with students’ attitudes towards technology, their social 
integration, their digital media self-efficacy and other study-related emotions. It is 
noteworthy that students’ extent of using online tools for learning is significantly 
related to their degree of social integration. This is a promising insight which should 
be further investigated and provides first practical implications. Environmental fac-
tors, such as fellow students and teachers, may influence individual behavior and 
social integration serves as a measure of the extent to which students are involved 
in their environment, i.e., exposed to this (peer) influence. It is advisable to support 
students in their social integration, also and especially during the phases of online 
teaching, for instance by providing possibilities for (online) collaborative learning. 
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While study-related online tools were not related to any other variables assessed in 
our study, the relation of digital media self-efficacy with students’ various emotions 
is interesting. DMSE is related to students’ joy while learning as well as their mastery 
goal orientation. Both variables are connected to a large extent with students’ aca-
demic self-efficacy and – as other studies show – also students’ performance (e.g., 
Clark et al. 2014; Hayat, Salehi and Kojuri 2018).

Despite many valuable insights, this study is limited in several ways. First, the 
data is not representative for the students at the University of Tübingen, neither in 
the study of 2018, nor in the current study on the online semester. Since the study was 
conducted online, there might be a slight tendency that students who answered the 
questionnaire are more positive towards online tools than other students. A second 
limitation is certainly the cross-sectional nature of our database at each timepoint 
(2018/2020). Consequently, all assumed causality can only be argued theoretically. 
Therefore, the correlations found in the data should be tested with the help of longi-
tudinal data sets. In this regard, it is also relevant to note that we cannot outrule the 
interpretation that the differences between 2018 and 2020 may not be due to the Co-
rona semester but instead result from general developments. Furthermore, the two 
samples are of different sizes and differ in terms of the distribution of characteristics 
such as gender. Therefore, their comparability is considerably limited, and it cannot 
be entirely guaranteed that the differences found would have been the same for more 
similar samples. Third, we only use self-reported data. However, since Kuncel, Credé, 
and Thomas (2005) even showed that the reliability of self-reported grades is related 
to students’ actual school performance, it can be assumed that self-reported data 
are appropriate measures for students’ digital media usage as well. Nevertheless, it 
could be helpful to complement the data, for example, with competence measure-
ments. Fourth, for some items, such as the use of synchronous and asynchronous 
learning formats, a direct comparison between 2018 and 2020 was not possible. This 
also emphasizes the special conditions in higher education teaching that students 
and faculty encountered during the pandemic. In consequence, it should be further 
investigated to what extent the changes that we discovered in our study will sustain 
when HEIs are able to move back to teaching more in presence again. From a peda-
gogical point of view, it is, of course, not advisable to stay fully online, since social 
interaction is an integral part of teaching. However, some of the tools that were now 
introduced can support student learning, also in the case of «normal» studying. 

Nevertheless, this study provides some valuable practical implications for lectur-
ers designing online or hybrid learning environments. First of all, the ubiquity of on-
line learning tools can be seen as an indicator for the necessity to further use digital 
media to support students’ teaching even when the pandemic situation has declined 
again. Besides the positive relation of the frequency of using online tools for learn-
ing purposes and social integration, the connection between students’ digital-media 
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self-efficacy and students’ enjoyment, their mastery goal orientation, and their aca-
demic self-efficacy is noteworthy. Although the correlational nature of our study does 
not allow causal interpretations, lecturers can still be advised to take the prerequi-
sites of technology use into account when integrating digital media in their courses. 
From our point of view, it is worthwhile to have students’ get accustomed with how 
to use digital media for learning purposes as feeling comfortable with digital media 
(i.e., having high DMSE) might imply more positive emotions and higher self-efficacy 
when studying. 

Overall, our results confirm that the pandemic-induced necessity to teach on-
line resulted in a boost for online teaching and learning. Also, other HEIs reported 
that after being shocked, a feeling of «anything goes» has evolved (Breinbauer and 
Schiessl-Foggensteiner 2020). It will be interesting to further investigate to what ex-
tent this sudden increase in digital media use will sustain. 
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