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Because of the COVID-19 pandemic in the spring term 2020, students faced a sudden 
change from on-campus learning to online learning with synchronous and asynchronous 
online courses (emergency remote teaching). To study successfully, students not only 
needed to be prepared in terms of digital readiness (workspace, IT equipment, previous 
online learning experiences, and sharing information online), they also faced challenges 
that pertained to the self-regulated management of external resources (environment 
structuring, time management, and help-seeking). In the current study, we investigated 
students’ digital readiness for the sudden switch to online learning; differences between 
students’ intended and actual use of external resource management strategies; and the 
influence of students’ digital readiness on their actual use of resource management 
strategies. Students enrolled in a full-scale, German university (N = 662) answered two 
online questionnaires (before and in the middle of the term). Descriptive statistics indicated 
that students seemed to be ready to study online. However, repeated measures ANOVA 
showed that students were not able to manage their resources during the term as 
frequently as intended. Finally, separate regression analyses revealed that availability of 
workspace and IT equipment predicted the use of environment structuring strategies. 
Additionally, IT equipment and information sharing behavior predicted students’ help-
seeking. Based on the current results, we discuss implications for the promotion of student 
self-regulated learning (SRL) in online emergency remote teaching based on both external 
resources and digital readiness.

Keywords: emergency remote teaching, resource management strategies, digital readiness, higher education, 
self-regulated learning

INTRODUCTION

Learning in higher education institutions requires students to manage their learning process, 
that is, to self-regulate their learning (Dresel et  al., 2015). More specifically, online and distance 
learning settings with high demands on student autonomy require skills to self-regulate one’s 
learning (Barnard et  al., 2009; Bol and Garner, 2011). This applies especially to the spring 
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term 2020, the first online term to deliver all learning material 
remotely. Due to the COVID-19 pandemic, on-site universities 
had to switch immediately to online distance education. This 
so-called emergency remote teaching (Hodges et  al., 2020) 
produced several residual effects. Students’ learning material 
changed from predominantly paper-and-pencil to digital tools 
and materials. Their learning spaces changed from classrooms 
or libraries to their homes, and regular in-person higher 
education courses were either asynchronous or synchronous 
online courses. These changes placed tremendous demands on 
students’ self-regulated learning (SRL), especially for student 
application of strategies that regulate their resources.

For example, more so during the COVID-19 pandemic than 
under regular circumstances, students needed to regulate their 
physical learning environment. That is, students needed to find 
a suitable place to study while avoiding possible distractions 
during at-home study periods. Additionally, students had to 
keep track of their time management because of the partial 
absence of regular weekly courses, the mix of synchronous 
and asynchronous courses, and self-paced processing of 
asynchronous learning materials. Finally, they had to find new 
ways to communicate with their peers and lecturers, especially 
when they were seeking help. For example, it might have been 
more difficult to start an informal conversation with lecturers 
or fellow students due to the intermingling of asynchronous 
and synchronous events.

In the current study, we  investigated how students coped 
with these changing and challenging learning conditions. First, 
we  analyzed students’ preconditions (i.e., equipment, skills) 
to study exclusively online. Second, we  investigated students’ 
use of resource management strategies with a focus on 
structuring the learning environment, time management, and 
help-seeking. Finally, we analyzed how students’ use of resource 
management strategies was related to their intended use of 
those strategies, as well as students’ preconditions for 
learning remotely.

Theoretical Background
Demands of Online Learning
Online learning can be  distinguished by several characteristics 
like modality (fully online, blended, and web-enabled face-to-
face), pacing (self-paced or class-paced), assumed student roles, 
or synchronicity (Moore et  al., 2011; Means et  al., 2014). 
However, online learning at the beginning of the COVID-19 
pandemic cannot be  transferred 1:1 to these types of online 
learning scenarios as students faced a mix of different types 
of e-learning schemes. Teachers and students did not voluntarily 
decide to participate in online learning, but the unique 
circumstances brought about by the COVID-19 pandemic forced 
them to do so (Means and Neisler, 2020). Accordingly, what 
transpired during the spring term 2020 can be  considered as 
a new type of online learning, labeled emergency remote 
teaching, or emergency remote education (Bozkurt et al., 2020; 
Hodges et  al., 2020).

Students had nary any time to prepare for this exceptional 
situation and as a result, may have embarked on the online 
learning term with different preconditions (Beaunoyer et al., 2020; 

Czerniewicz et  al., 2020; Händel et  al., 2020a). In order to 
optimally participate in online education, students needed 
a quiet workspace and appropriate IT equipment, such as 
computer hard- and software (e.g., notebook and internet 
access). In addition to technical equipment, students had 
to depend on computer literacy skills and had to ask for 
information regarding course content and organizational 
aspects to cope with the new mode of learning. Hong and 
Kim (2018) refer to such actions of students as information 
sharing behavior. In line with Hong and Kim (2018), the 
European Council (2006) argues that students should be able 
to use “computers to retrieve, assess, store, produce, present, 
and exchange information and to communicate [online]” 
(p.  13). Indeed, to meet educational aims, students needed 
abilities to participate in courses that exclusively relied on 
web-based material and web-based interaction (Hong and 
Kim, 2018; Küsel et  al., 2020). For the spring term 2020  in 
particular, students had to meet these conditions to ensure 
successful participation in emergency remote teaching. 
Therefore, and in contrast to regular (on-site) terms, students’ 
digital readiness to participate in emergency remote teaching 
is displayed by their workspace availability, equipment, 
previous experiences with online learning, and information 
sharing behavior.

In general, online learning environments are more self-paced 
than on-site and in-person learning situations (McBrien et  al., 
2009; Broadbent, 2017; Bruso et al., 2020). Students have higher 
autonomy regarding place and time, where and when to study. 
Accordingly, self-regulation becomes a critical factor for success 
in online learning (Jansen et  al., 2017; Kocdar et  al., 2018); 
for a comprehensive overview, we refer to recent review articles 
(Hodges, 2005; Broadbent and Poon, 2015; Garcia et  al., 2018; 
Wong et  al., 2019; Anthonysamy et  al., 2020a; Martin et  al., 
2020). For example, in a study with students from blended 
learning courses, students experienced greater possibilities to 
self-regulate their learning in online learning situations than 
they did for in-person learning conditions (Lee and Tsai, 2011). 
However, students with more experience with online courses 
did not necessarily make more use of online self-regulated 
learning strategies (Bruso et  al., 2020). In essence, emergency 
remote teaching may force students to face an even greater 
need to self-regulate their learning resources compared to 
students who chose to participate in self-paced, distance learning 
environments (Carter et  al., 2020).

Resource Management Strategies in Online 
Learning Environments
Self-regulated learning means that students plan, monitor, and 
regulate their learning (Winne and Hadwin, 1998; Panadero, 
2017). Models of self-regulated learning usually distinguish 
three main types of learning strategies – namely cognitive, 
metacognitive, and resource management strategies (Pintrich 
et al., 1991; Pintrich, 1999). While cognitive and metacognitive 
strategies are concerned ways of learning to understand content 
(e.g., via elaborating on the content or via monitoring 
understanding), resource management strategies pertain to the 
design of individual learning conditions. The current research 
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focused on resource management strategies toward creating 
optimal learning conditions (Waldeyer et  al., 2019). We  argue 
that under the conditions of a pandemic with physical distancing, 
restricted access to campus or libraries, and changing formats 
of learning (shift from traditional learning to online learning), 
it is of special importance to manage one’s internal and external 
resources for learning.

Resource management strategies are strategies that aim to 
manage and control one’s learning environment (Pintrich, 1999; 
Vrugt and Oort, 2008). These include regulation of internal 
resources (effort, motivation) as well as external resources 
(study environment, time management, and help-seeking). 
Significant relations with academic achievement (Vrugt and 
Oort, 2008; Waldeyer et al., 2019), especially in online learning 
settings (Tsai et al., 2013; Broadbent and Poon, 2015), demonstrate 
the importance of resource management strategies in higher 
education. In the following, we  focus especially on external 
resource management strategies.

When learning online and at a distance, students do not 
have access to a structured learning environment like classrooms, 
libraries, and learning and computer labs. They need to regulate 
their physical learning environment; that is, they need to decide 
where to study – e.g., in which room and ideally with no or 
limited possibilities for distraction (Lynch and Dembo, 2004). 
If lectures, rather than being physical live sessions, are recorded 
and if communication takes place online (either synchronous 
or asynchronous), timetables will need to be  rescheduled and 
students will need to keep track of their time management 
(Song et  al., 2004; Mahasneh et  al., 2012; Kim et  al., 2019). 
If physical isolation leads to low social presence, interactions 
with peers and lecturers might be hindered and students might 
remain invisible (Bedenlier et  al., 2020). In addition, when 
students need help, they are required to develop other strategies 
of help-seeking than they typically would in regular physical 
interaction. However, online-based help-seeking might also have 
advantages that lead to more frequent use of help-seeking 
strategies (Kitsantas and Chow, 2007; Hao et  al., 2016). For 
example, asynchronous communication allows for the posing 
of questions at any time – with the caveat that answers to 
those questions might not be  immediately provided. With 
regard to seeking help from persons of higher status (teachers), 
the lack of social status cues might serve to facilitate help-
seeking behavior (Mahasneh et  al., 2012). Current research 
found low levels of interaction, while teacher-student interaction 
happened more often than student-student interaction (Hamdan 
et  al., 2021).

To gain insights into self-regulated learning and resource 
management strategies especially in online higher education, 
existing questionnaire instruments are contextualized to the 
online or blended learning environment (Barnard et  al., 2009; 
Jansen et al., 2017). Research before emergency remote teaching 
and learning focused on (the development of) both self-regulated 
learning within specific online learning environments like 
massive open online courses or blended learning scenarios 
and self-regulated learning’s relationship with academic 
achievement (Tabuenca et al., 2015; Kizilcec et al., 2017; Garcia 
et  al., 2018; Jivet et  al., 2020). In addition, the use of 

self-regulated learning strategies between different types of 
online education like fully online vs. blended or traditional 
courses is compared (Broadbent, 2017). Results of those studies, 
however, might not be transferrable to the situation of emergency 
remote teaching. Before the pandemic, students voluntarily 
self-selected online or distance education. Usually, students 
studying in online (distance) courses resemble a different student 
population than traditional on-site students. Those differences 
are contingent upon on age, vocational education, work situation, 
or family situation (Yukselturk and Top, 2012; Broadbent, 2017). 
That is, it remains unclear how traditional students would 
cope with the shift from traditional on-site courses to 
(asynchronous) online courses.

Still, the results of those studies provide interesting insights 
into self-regulated learning in online education. First, keeping 
in mind the limitations regarding student characteristics, it 
seems that strategy application differs between different delivery 
formats of education. For example, Broadbent (2017) found 
that students participating in online settings used time 
management strategies more often compared to students learning 
in blended learning settings. Regarding help-seeking strategies, 
the literature provides heterogeneous findings: in the studies 
by Shea and Bidjerano (2012) and Broadbent (2017), help-
seeking strategies were more often implemented in blended 
compared to online learning. This contrasts with findings by 
Kitsantas and Chow (2007), both of whom investigated several 
perspectives of intended help-seeking behavior. It is likely that 
social presence coupled with the modality of the courses are 
moderators of help-seeking behavior (Shea and Bidjerano, 2012; 
Molinillo et  al., 2018). According to several empirical studies, 
there exists a strong connection between self-regulated learning 
and students’ digital readiness. Anthonysamy et  al. (2020b) 
demonstrated a significant and positive link between students’ 
cognitive, technical, and socio-emotional abilities in order to 
participate in online learning and students’ use of resource 
management strategies. In line with these findings, Greene 
et al. (2018) found evidence that self-regulated learning strategies 
play a major role in developing such skills for online learning. 
Likewise, Kiliç-Çakmak (2010) showed that the use of internal 
resource management strategies predicted students’ abilities to 
assess and communicate information. However, the study lacks 
information on external resource management strategies. To 
sum up, existing research focuses mostly on self-regulated 
learning strategies as prerequisite for students’ ability to develop 
online learning skills (Hung et  al., 2010). In contrast to that 
focus, Muthupoltotage and Gardner (2018) investigated the 
interrelationship between the aforementioned skills and self-
regulated learning strategies. They found empirical evidence 
that students’ technical and operational skills to participate in 
online learning predicted their use of strategies to structure 
their learning environment. In addition, students’ abilities to 
search and communicate information significantly predicted 
their use of help seeking strategies. However, the cited studies 
are methodically limited to cross-sectional surveys with one 
occasion of measurement and used instruments like the Motivated 
Strategies for Learning Questionnaire (MSLQ) that are not 
specifically designed to assess strategies in online learning settings.
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Considering students’ experiences with online courses (number 
of online courses taken), higher education students in the study 
by Bruso et  al. (2020) did not differ in their use of online 
self-regulated learning strategies (including resource management 
strategies). Similarly, a study with freshmen students in their 
first online term indicates that they did not improve in their 
use of self-regulated resource management strategies within 
one study term (Barnard-Brak et al., 2010). These non-significant 
pre-post comparisons regarding resource management strategies 
indicate that online courses do not necessarily foster  
self-regulated learning. In detail, students did not change their 
strategy use regarding environment structuring, time 
management, or help-seeking. Again, students in that study 
were older students who actively self-selected the online learning 
course and were aware of the required autonomy within the 
course. In addition, the offered course format was exclusively 
asynchronous, administered via an online learning course 
management and delivery system. Hence, it remains unclear 
how those results transfer to students’ resource management 
within a non-voluntary situation of studying remotely.

Aims and Research Questions
The current study took place during an exceptional situation 
of emergency remote teaching and learning. Students neither 
actively decided nor were they prepared for a digital semester. 
Hence, the current study investigated students’ readiness for 
digital learning, students’ self-regulated learning, and the 
relationship between the two. In detail, we posed the following 
research questions:

First, to gain insights into higher education student readiness 
for online learning, we  investigated students’ equipment, prior 
experiences with online learning, and their information-sharing 
behavior (ISB).

Q1: How ready are higher education students for online  
learning?

Second, we investigated students’ implementation of external 
resource management strategies during the term and how this 
related to students’ intentions before they experienced emergency 
remote teaching.

Q2a: To what extent do students plan and implement different 
external resource management strategies when experiencing 
emergency remote teaching?
Q2b: Does students’ use of external resource management 
strategies during the term differ from their intended use 
of external resource management strategies before entering 
emergency remote teaching?

Third, we  examined whether students’ readiness for online 
learning is relevant to their use of resource management strategies 
during the term in which they faced emergency remote teaching.

Q3: How do students’ availability of equipment, previous 
experience with online learning, and information sharing 
behavior influence their self-regulated learning within remote 
emergency teaching?

MATERIALS AND METHODS

Participants
We recruited students from one large, full-scale German 
university. Considering only students who completed both the 
first and second measurement, the number of participants was 
N = 662. Their mean age at the first assessment was 22.9 years 
(SD  =  4.7) across all semesters; 66.8% of participants were 
female students. Across all five faculties of the university, 
students participated voluntarily in the survey (Faculty of 
Humanities, Social Sciences, and Theology: n  =  181; Faculty 
of Sciences: n  =  93; Faculty of Business, Economics, and Law: 
n = 140; Faculty of Engineering: n = 140; Faculty of Medicine: 
n  =  108). Similarly, students from different study programs 
participated in the online survey (bachelor: n  =  247; master: 
n  =  154; state exam: n  =  235; doctoral degree: n  =  8; and 
others: n  =  11). About 5% of the students lived with children 
with on-site childcare. The distribution of students across 
faculties, study programs, and students with/without children 
is in accordance with the university’s student population.

Procedure
This paper reports on the results of a longitudinal, pre-registered 
study1 during the spring term 2020  in Germany. University 
students participated in an online survey with three 
measurements. To answer the research question, the current 
study focuses on the first two of three measurements, namely 
the measurements in April 2020 and in June 2020 (the middle 
of the term), directly before the spring term 2020 had started 
and when students had already completed 7  weeks of online 
courses, respectively (see Figure  1). Students were informed 
that each online survey would take approximately 20  min and 
that the survey concerns student learning in the sudden online 
term. The online survey was administered in the German 
language and was rolled out via the platform Unipark 
Questback EFS.2

We protected participants’ privacy in accordance with the 
institutional commissioner for data protection. Students were 
not disadvantaged because of non-participation. At the beginning 
of the questionnaire, the participants gave their informed consent 
to participate in the study. All data were in pseudonymous 
form and students yielded an individual password for data 
matching purposes.

Instruments
The online survey comprised socio-economic information and 
several standardized scales. First, students provided information 
on their individual backgrounds and on their current choice 
of study. We  assessed age, gender, children, and study-related 
factors (current semester, faculty of the study program enrolled 
in, and intended degree). Next, students answered questionnaire 
scales to assess digital readiness as prerequisites and management 
of resources as outcomes of their learning. Students answered 

1 https://osf.io/68aus/
2 unipark.com
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questions about their technical equipment, previous experiences 
with online learning tools, availability of a quiet workspace, 
and about their information sharing behavior. Finally, we assessed 
students’ use of external resource management strategies via 
three subscales (environment structuring, time management, 
and help-seeking).

Students’ Digital Readiness
Students’ workspace availability, equipment, previous experiences 
with online learning, and information sharing behavior were 
indicators of students’ readiness to engage in online learning. 
These variables represented the prevailing conditions with which 
students started the emergency remote term and include both 
external (workspace and equipment) and personal factors 
(experiences and information sharing behavior).

Workspace Availability
We asked students about the availability of a workspace that 
offered the possibility to study without disruption. The item was 
dichotomous (0 “no workspace available,” 1 “available workspace”).

Equipment
Regarding students’ equipment, we  assessed whether they had 
access to certain devices or not, namely desktop PC, notebook, 
tablet, smartphone, scanner, printer, and internet access. The 
variable equipment represents the sum score of available devices 
and ranged from 0 to 7.

E-learning Experiences
We assessed students’ previous experiences with online learning 
in a similar manner. Students rated whether they had been 
working with one of the following tools of online learning 
before the spring term of 2020: downloadable scripts, recorded 
lectures, livestreams of lectures, use of digital live voting or 
live feedback, online communication and online teamwork, 
electronic exams, and online self-testing. The variable E-learning 

reflects the sum score of online learning features, students 
had experienced before entering the remote emergency term. 
The score ranged from 0 “no experiences” to 9 “experiences 
with all tools.”

Information-Sharing Behavior
As an additional indicator for students’ digital readiness, 
we  focused on the scale for ISB from the digital readiness 
for academic engagement questionnaire (Hong and Kim, 2018). 
The scale comprised four items and was internally consistent 
with Cronbach’s α1 = 0.82. An example item was: “I can interact 
with classmates using real-time communication tools, for example, 
video conferencing tools or messengers.” Students answered 
the items on a six-point Likert scale, ranging from 1 “not 
true at all” to 6 “absolutely true.”

Online Self-Regulated Learning
The online self-regulated learning questionnaire (OSLQ; Barnard 
et  al., 2009) measures self-regulated learning in the online 
learning environment as active and volitional behavior for 
learning successfully. We focused on three subscales addressing 
strategies used for external resource management according 
to the theoretical framework by Winne and Hadwin (1998), 
namely environment structuring, time management3, and help-
seeking. In contrast to other taxonomies of self-regulated 
learning strategies (e.g., Waldeyer et  al., 2019), we  included 
time management as an external resource rather than an internal 
resource because. Students answered all items of the three 
subscales: environment structuring, time management, and 
help-seeking, at both measurements; that is, before as well as 

3 In emergency remote teaching external factors (e.g., deadlines and limited time 
on task) predetermine the extent to which students have to regulate their study 
time (Wolters and Brady, 2020). Therefore, in accordance with the model by 
Winne and Hadwin (1998), we  assign time management to the external resource 
management strategies even though other taxonomies of self-regulated learning 
strategies consider time management as internal resource (e.g., Waldeyer et al., 2019).

FIGURE 1 | Assessed constructs and variables at both measurement time points.
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during the term. The only difference was how we  introduced 
the items. Before the courses had started in April 2020, we asked 
students to think about how they plan to learn in online 
environments in the upcoming term. During the term, students 
reported on their actual learning behavior. All items had to 
be  answered on a six-point Likert scale, ranging from 1 “not 
true at all” to 6 “absolutely true.”

First, the environment structuring scale focused on strategies 
regarding the organization and choice of students’ learning 
environment. An example for an item: “I know where I  can 
study most efficiently for online courses.” The internal consistency 
of the four-item scale was satisfying, Cronbach’s α1  =  0.73, 
α2  =  0.82.

Second, the time management scale focused on students’ 
strategies for organizing their schedules and managing their 
times of study considering asynchronous and synchronous 
online courses. An item that focused on the challenges of 
synchronous and asynchronous online courses included: 
“Although we  don’t have to attend daily classes, I  still try to 
distribute my studying time evenly across days.” The internal 
consistency of the four-item scale was acceptable but low, 
Cronbach’s α1  =  0.60, α2  =  0.66.

Third, the help-seeking scale focused on students’ tendency 
to ask peers and instructors for help regarding the content of 
their online courses. We  used the modified help-seeking scale 
from factor analysis of Jansen et  al. (2017). Items of both 
scales inquired about student communication when faced with 
problems during study periods. A sample item was: “I share 
my problems with my classmates in this course online so 
we  know what we  are struggling with and how to solve our 
problems.” This scale consisted of five items and its internal 
consistency was satisfactory, Cronbach’s α1  =  0.74, α2  =  0.76.

Data Analysis
Descriptive statistics on students’ equipment, their previous 
experiences with online learning tools, availability of a quiet 
workspace as well as their score on the scale of information 
sharing behavior answered the research question concerning 
students’ overall readiness to engage in online learning (Q1). 
We  analyzed the descriptive statistics of the three external 
resource management strategies on both measurement occasions 
to answer research question Q2a. To answer the research 
question Q2b, we  conducted a repeated measures multivariate 
ANOVA (MANOVA) showing differences between students’ 
intended and actual use of resource management strategies 
during the emergency remote term. The analysis consisted of 
one independent factor time with two distinctions (before and 
during emergency remote teaching) and three dependent variables 
(environment structuring, time management, and help-seeking). 
Finally, we calculated separate regression analyses to investigate 
the prediction of students’ use of resource management strategies 
during the term based on their prevailing conditions (Q3). 
We  regressed actual study behavior (i.e., use of resource 
management strategies in the middle of the study term) on 
students’ workspace availability, equipment, previous e-learning 
experiences, and information sharing behavior. Additionally, 
we  checked for effects by students’ gender and age.

RESULTS

Students’ Readiness for Emergency 
Remote Teaching
Table  1 shows all mean scores concerning indicators of 
students’ readiness to engage in online learning. On average, 
students had access to many devices (i.e., six out of seven). 
Only five students either had no internet access or had no 
access to a desktop PC, notebook, or tablet to participate 
in online courses. However, all five students owned a 
smartphone. Students had experienced approximately half 
of the online learning features provided by the university. 
In addition, the majority of students had access to a quiet 
workspace. In consideration of the information sharing 
behavior, students rated their ability to communicate online 
as rather high.

Table 2 shows all correlations between indicators of students’ 
digital readiness and their use of resource management strategies 
during the term. External indicators significantly correlated 
with students’ use of environment structuring strategies. 
Considering the internal indicators of students’ digital readiness, 
only their information sharing behavior significantly correlated 
with environment structuring and help-seeking. The correlations 
between students’ intended and actual use of external resource 
management strategies were significant and of moderate sizes, 
r  =  0.20–0.64, p  <  0.01.

Intended vs. Implemented Resource 
Management Strategies
Table 3 presents the descriptive statistics concerning resource 
management. At the first measurement, that is, before online 
lectures had started, students intended to use all three types 
of strategies to a moderate degree. Most often, they planned 
to implement strategies to structure their learning 
environment. Moreover, students structured their environment 
most frequently and were least likely to seek help during 
the term.

The repeated measures MANOVA indicated that students 
showed lower use of online SRL during the term than they 
intended to use before entering emergency remote teaching. 
This difference was statistically significant, F(3,657)  =  36.05, 
p  <  0.001, ηp

2  =  0.14. Table  3 indicates that the use of 
environment structuring strategies did not significantly differ 
when comparing intended strategy use before the emergency 
remote teaching and actual study behavior. However, the 

TABLE 1 | Descriptive statistics for all aspects of students’ digital readiness.

Digital readiness M (SD)

External

Workspace 0.93 (0.26)
Equipment 6.09 (1.17)

Personal

E-Learning 4.88 (1.97)
Information Sharing Behavior 5.03 (0.88)
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intended vs. actual use of time management strategies showed 
a small but significant difference. The difference between 
intended and actual help-seeking was significant and yielded 
a large effect. That is, students made less frequent use of 
help-seeking strategies than they planned to.

Influence of Students’ Digital Readiness 
on Resource Management
Separate regression analyses to analyze potential predictors 
for the actual use of each resource management strategy 
showed varying results (see Table  4). Overall, gender was a 
significant predictor for each external resource management 
strategy. This indicates that women structured their learning 
environment, managed their time, and asked for help more 
frequently than males in the current sample. Age, in contrast, 
was not significantly related to any of the three strategies. 
The predictors significantly explained 7 % of the variance in 
the use of environment structuring strategies. The standardized 
betas showed that the availability of a quiet workspace was 
the strongest significant predictor followed by students’ 
equipment. Having access to a higher number of electronic 
devices and being able to use a quiet workspace led to a 
more frequent use of strategies to organize the learning 
environment. Regarding time management, no aspect of 
students’ digital readiness predicted any variance in students’ 
organization of study time significantly. Finally, on students’ 
help-seeking during the term, the predictors significantly 
explained 2 % of the variance in the use of this strategy. 
Students’ ability to communicate online was the strongest 
significant predictor followed by students’ equipment. While 
a higher score on the scale of information sharing behavior 
led to a higher number of strategies used during the term, 
having a lower number of electronic devices resulted in more 
help-seeking strategies.

DISCUSSION

In the current study, we  investigated students’ readiness when 
facing sudden online learning and their self-regulated use of 
resources during the remote emergency term in 2020. We assessed 
student strategy application twice – before online courses had 
started and in the middle of the term when students already 
had experienced online teaching and learning. The study revealed 
that students faced multiple challenges concerning the 
management of their resources, and they intended to use more 
regulating activities than were actually employed during the 
term. In addition, students’ digital readiness significantly predicted 
students’ implementation of resource management strategies. 
In the following, we discuss the results regarding each research 
question separately.

Summary and Discussion of Results
To answer research question Q1, the present study addressed 
students’ readiness to participate in online learning, which 
arose through emergency remote teaching in the upcoming 
term. Students reported adequate access to external indicators 
of digital readiness. The majority of students had access to a 
quiet workplace to study for their courses and they reported 
a relatively high number of available electronic devices. Almost 
every student owned adequate electronic devices to access 
online learning platforms and to participate in asynchronous 
and synchronous online courses. However, the current study 
used an online questionnaire, which limited study participation 
to students who had access to the internet, at least while 
answering the two surveys. Students’ devices should have enabled 
them to stream videotaped lectures, discuss topics with their 
fellow students online, follow up on online courses, or do 
their coursework. However, the two personal indicators of 
student digital readiness varied. Students’ experiences with 
online learning features before the spring term of 2020 were 

TABLE 2 | Correlations between indicators of students’ digital readiness and their use of resource management strategies during the term.

Workspace Equipment E-learning ISB Environment 
structuring

Time 
management

Help-seeking

Workspace 1
Equipment 0.21** 1
E-learning 0.09* 0.11** 1
ISB 0.04 0.16** 0.15** 1
Environment structuring 0.18** 0.14** 0.07 0.08* 1
Time management 0.02 0.01 0.04 −0.03 0.49** 1
Help-seeking −0.01 −0.07 0.07 0.13** 0.26** 0.26** 1

ISB, information sharing behavior. *p < 0.05; **p < 0.01.

TABLE 3 | Descriptive statistics and results of a repeated measures multivariate ANOVA (MANOVA) comparing intended and actual use of external resource 
management strategies.

MBefore (SD) MDuring (SD) F p ηp
2

Environment structuring 4.50 (0.83) 4.50 (0.89) 0.02 0.902 0.00
Time management 4.18 (0.89) 4.10 (1.06) 3.91 0.049 0.01
Help-seeking 3.88 (0.90) 3.52 (1.00) 142.08 0.000 0.18
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limited. On average, students had used slightly more than half 
of the features listed in the survey. Furthermore, and in 
accordance with Kim et  al. (2019), students were confident 
that they could communicate online. Lee and Tsai (2011) also 
demonstrated a rather high-perceived capability among students 
to communicate online with their peers. Accordingly, German 
higher education students are ready to enter the remote emergency 
term regarding their equipment, workspace, and their ability 
to communicate with their peers and instructors. This is 
particularly true when considering the short preparation time 
before the emergency remote teaching.

To investigate the second research question (Q2a, Q2b), 
we  assessed students’ management of external resources before 
entering the emergency remote term as well as within the 
term. In summary, repeated measures MANOVA demonstrated 
that students had trouble managing their resources as they 
intended to for the situation at hand. Two assumptions might 
explain the results: Students either did not see the relevance 
of using the strategies or were actually not able to use them. 
Regarding the first assumption, students might expected the 
emergency remote teaching to take more time and cause more 
problems than was actually the case. Using fewer resource 
management strategies could be  sufficient for successful 
participation in new courses if instructors implemented them 
with care. Regarding the second assumption, students might 
know which strategies they wanted to use but lacked the ability 
to apply these strategies in a novel online learning environment 
(production deficit, Veenman, 2007). In addition, it is conceivable 

that emergency remote teaching required other strategies with 
which students were not familiar (availability deficit, Veenman, 
2007). Interestingly, all mean scores of the three implemented 
scales of resource strategies were lower than students’ self-
reported scores of information sharing behavior, indicating that 
the results regarding resource management strategies did not 
occur because of general answer biases.

It was mostly the case that students intended to implement 
strategies that structure the learning environment and did in 
actuality, implemented said strategies. Current research 
demonstrates significant relations between environment 
structuring among other resource management activities and 
academic achievement in offline and online learning (Vrugt 
and Oort, 2008; Tsai et  al., 2013; Broadbent and Poon, 2015; 
Waldeyer et al., 2019). Students might recognize the importance 
of this strategy, and therefore intended to use and did, in 
fact, use it most frequently. Furthermore, a well-structured 
learning environment is a basic condition for studying that is 
(ideally) available to students every day.

Although time management strategies in our study were 
used less often than students’ intended, promising results 
from a study by Zhang et  al. (2021) indicate that students 
still managed to complete their assignments in the first 
remote emergency term. Additionally, efficient time 
management is essential to handle procrastination and leads 
to higher academic achievement (Wolters et al., 2017; Wolters 
and Brady, 2020). Hong et  al. (2021) demonstrated that 
procrastination predicts students’ application of resource 

TABLE 4 | Separate regression analyses to predict strategy use during the term based on students’ digital readiness.

Variable   B
95% CI for B

SE B
β R2

LL UL

Environment structuring 0.07***

Constant 2.35*** 1.60 3.11 0.38
Workspace 0.68*** 0.40 0.95 0.14 0.19***

Equipment 0.08* 0.02 0.14 0.03 0.10*

E–learning 0.01 −0.02 0.05 0.02 0.03
ISB 0.07 −0.01 0.16 0.04 0.07
Age 0.01 −0.01 0.02 0.01 0.03
Gender 0.30*** 0.15 0.46 0.08 0.16***

Time management 0.04***

Constant 2.99*** 2.10 3.88 0.45
Workspace 0.10 −0.23 0.42 0.17 0.02
Equipment 0.02 −0.06 0.09 0.04 0.02
E–learning 0.01 −0.03 0.07 0.02 0.02
ISB −0.02 −0.11 0.08 0.05 −0.01
Age 0.01 −0.01 0.02 0.01 0.03
Gender 0.47*** 0.29 0.65 0.09 0.21***

Help-seeking 0.03**

Constant 3.14*** 2.29 3.99 0.43
Workspace −0.02 −0.33 0.29 0.16 −0.01
Equipment −0.08* −0.15 −0.05 0.04 −0.09*

E–learning 0.03 −0.01 0.07 0.02 0.06
ISB 0.12** 0.03 0.22 0.05 0.11**

Age −0.02 −0.03 0.00 0.01 −0.08
Gender 0.24** 0.07 0.41 0.09 0.11**

ISB, information sharing behavior. Gender 1 = men, 2 = women. *p < 0.05; **p < 0.01; ***p < 0.001.
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management strategies during the COVID-19 pandemic. 
Students who engaged in more procrastination notably used 
fewer time management strategies and rated their learning 
effectiveness significantly lower.

Regarding help-seeking strategies, the results are comparable 
to those by Hamdan et  al. (2021) who found that interaction 
between peers especially, was rather low in higher education 
during the COVID-19 pandemic. However, help-seeking is 
referring to having a problem (e.g., difficulties in understanding) 
while interaction is a more broad construct not only encompassing 
help-seeking but also personal interaction concerning other 
aims. On the one hand, low help-seeking behavior might imply 
that students do not need to seek help (Stahl and Bromme, 
2009), probably because of low task difficulty (Hao et al., 2016). 
On the other hand, because of a lack of opportunities for 
on-site meetings, students might not have developed adequate 
strategies to seek help during online and distance learning.

Regarding research question Q3, we  demonstrated that 
indicators of students’ readiness for online learning significantly 
predicted their resource management during the emergency 
remote term. First, students’ availability of a quiet workspace 
predicted a more frequent application of strategies to structure 
their learning environment. Additionally, students who had more 
electronic devices available used more strategies to structure 
their learning environment but implemented less help-seeking 
strategies. It is possible that those students already had a permanent 
place for their devices and constantly structured their learning 
environment in a way that separated their private and academic 
use of said devices. However, a higher number of accessible 
devices resulted in significantly lower use of strategies of help-
seeking during the term. It is likely that students with more 
electronic devices available used their devices more frequently 
and were able to take advantage of every opportunity to search 
for information on academic courses (e.g., website and chatrooms). 
Therefore, they might not have needed additional content related 
assistance from peers or instructors. Students who scored higher 
regarding their ability to communicate online used more help-
seeking strategies to get in contact with their fellow students 
and instructors during the term. This underlines that students’ 
information sharing behavior in online environments reflects a 
basic skill that students require to engage in help-seeking (Hong 
and Kim, 2018; Muthupoltotage and Gardner, 2018).

Students’ previous experiences with online learning did not 
significantly predict the emergence or application of any of 
the resource management strategies. This is in line with findings 
of Bruso et  al. (2020) indicating that differences in students’ 
previous experiences with online learning do not necessarily 
correlate with their use of self-regulated learning. Finally, none 
of the aspects of students’ digital readiness predicted their use 
of time management strategies significantly. Wolters et al. (2017) 
demonstrated that students’ time management correlates with 
their procrastination. Students who reported a low preference 
for the organization of their study time as well as for their 
goal-setting showed a higher tendency to procrastinate. According 
to Wolters and Brady (2020), students’ time management is 
closely related to each phase of student learning and significantly 
predicts academic achievement. Thus, there are many possibilities 

to promote students’ time management. Students’ digital readiness 
does not seem to be  an effective starting point.

Additionally, the regression analysis showed that women in 
our sample used more strategies in all three subscales of the 
assessed external resource management. This is in line with 
findings by Bidjerano (2005) who showed that female 
undergraduates reported to use significantly more time 
management and environment-structuring strategies than their 
male counterparts did. In addition, our study also revealed 
gender differences with regard to help seeking strategies (in 
favor of female students). Our results are first indicators that 
gender differences are also evident in the context of emergency 
remote teaching and should be  considered by future research 
on learning strategies in online learning contexts.”

Limitations and Prospects for Future 
Research
The aim of the current study is to provide early insight into 
students’ (intended) behavior before and within the first online 
term during the COVID-19 pandemic. Results clearly indicated 
that there is room for improvement regarding students’ use of 
resource management strategies, especially when it comes to their 
use during the term. In light of previous research that convincingly 
demonstrated the importance of resource management strategies 
for academic performance (Tsai et al., 2013; Broadbent and Poon, 
2015), and assuming that this applies to the situation of emergency 
remote teaching as well, the current study results underline the 
necessity for training student implementation of resource 
management strategies. A limitation of the current research, 
however, is that it does not provide empirical evidence regarding 
the relationship of the application of resource management strategies 
and academic achievement in the situation of emergency remote 
teaching. Taking into account that women used significantly more 
strategies than men did, it would be  of special interest if this 
more frequent use of external resource management strategies 
leads to higher academic achievement. However, the current study 
used a broad sampling strategy encompassing students of various 
disciplines and study programs. Consequently, students’ use of 
resource management strategies was not linked to specific courses 
or course performance as is the case, for example, in studies 
with more process-based assessments (Loeffler et  al., 2019). 
Additionally, we  assessed learning strategies via self-report 
questionnaires that only contain global information about the use 
of the listed strategies and that are limited concerning students’ 
true use of these strategies (Rovers et  al., 2019). Still, in order 
to provide an assessment as situation-specific as possible within 
a large student sample, we  used well-established questionnaire 
scales that refer to the specific situation of online learning in 
higher education. In addition, we  explicitly asked students to 
provide their answers with regard to their actual use of strategies 
in the instruction. Assuming that emergency remote teaching 
leads to a boost of online higher education or at least to more 
hybrid formats in the near future, current research should inherit 
more situation-specific perspectives to disentangle which strategies 
are most important and consequently, would need support. 
Specifically, despite the current study’s use of established scales 
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in the context of online learning, the results are limited to self-
report of strategy use, and the scale time management showed 
rather low internal consistency for both measurement occasions. 
In addition, we assessed only a subset of the self-regulated learning 
strategies used by students when experiencing emergency remote 
teaching. Nevertheless, we  claim the strategies in our study as 
essential regarding external resource management.

The relatively low mean scores for the use of external resource 
strategies points to a need to support students’ self-regulated 
resource management in online higher education (Karabenick, 
2011; Wong et  al., 2019). In general, three approaches seem 
conceivable to promote students’ resource management. First, 
the regression analyses of this study revealed significant predictions 
of indicators of students’ digital readiness on their actual study 
behavior. Therefore, an implication would be  to promote digital 
readiness among students to strengthen the use of resource 
management strategies. However, our results indicate only small 
significant effects and low proportions of explained variance in 
the use of resource management strategies. For this reason, the 
disadvantage could be  marginal as long as students fulfill basic 
conditions (e.g., one electronic device and internet access). Second 
and third, the training literature on self-regulated learning suggests 
(a) direct and (b) indirect approaches that have even been shown 
to have transfer effects for cognitive and metacognitive strategies 
(Schuster et  al., 2018, 2020; Dignath and Veenman, 2020). For 
example, the university where we  conducted this research offers 
self-regulated learning courses for their students. In these courses, 
students learn about the conditions and processes of selected 
learning strategies. van der Beek et  al. (2019) demonstrated that 
such courses promote self-regulated learning whether they take 
place in-person or online. Restructuring online learning that 
facilitates students’ use of resource management strategies, on 
the other hand, is one approach to indirect training. A 
low-threshold and suitable tool with which to support students 
as they reflect on their learning situation and learning progress 
includes e-portfolios (Gläser-Zikuda et  al., 2011; Händel et  al., 
2020b). Students reflect on their learning behavior and in doing 
so, have the possibility to be  made aware of their strengths 
and difficulties. This might help students to regulate their resources. 
If students are having difficulty asking others for help, prompts 
might encourage them to ask questions, which could in turn, 
lower the threat presented by the need to ask for help (Schworm 
and Gruber, 2012). The establishment of smaller learning groups 
could very well be  an opportunity to encourage students’ to 
interact with one another and/or seek help (e.g., via breakout 
sessions on videoconferencing platforms). Oviedo and Fox Tree’s 
(2021) current study suggests that communication via video-chat 
improves student perception of conversations on coursework 
and of their efficiency when working together.

Conclusion
Overall, this study offers early insights into how students coped 
with the situation of emergency remote teaching; that is, how 
they regulated their resources. It revealed that students were digitally 
ready for online learning but were not able to apply as many 
resource regulation strategies as initially intended. In light of the 
importance of the use of strategies for academic achievement, 
we  discussed several approaches with which to assist students in 
their regulation of learning resources. We think that low-threshold 
measures (e.g., small group sizes, prompts, etc.) along with a basic 
digital readiness are simple, efficient, and direct implementations 
in online courses. Still, online learning settings significantly differ 
from regular higher education situations due to physical distancing 
and fundamentally different forms of communication. Hence, 
training methods exclusively developed for distance education might 
be  necessary and helpful (van der Beek et  al., 2019).
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