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Emergency Remote Teaching (ERT) was introduced around the globe during the 
COVID-19 pandemic to ensure that students could continue with their studies 
during social distancing. Subsequent studies found considerable individual 
differences in the adjustment to ERT and identified resilience as a critical factor 
for coping with the challenges of independent studying. The growing evidence 
led to calls for resilience training in preparation for emergency situations. Against 
the backdrop of a three-phase model of self-regulated learning, this study 
examines self-regulated learning activities as an additional protective resource 
and a predictor for academic performance in ERT. Results from a survey of 
resilience, self-regulated learning strategies, and competence gain completed 
by students from universities in the US and Germany (N  =  333) found self-
regulated learning strategies to be more predictive of student competence gain 
than resilience. As a consequence, in addition to fostering resilience, institutions 
should also include self-regulation strategies in student training and support 
programs to better prepare students for academic success.
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1 Introduction

The COVID-19 pandemic forced universities worldwide to transition to emergency 
remote teaching (ERT) on extremely short notice. ERT was perceived to be dramatically 
different from online learning (Hodges et al., 2020) as there was little time to prepare, teachers 
and students faced both academic challenges as well as public and personal health 
uncertainties. The impact of the crisis on the mental health and the psychological well-being 
of students quickly became a topic of interest to scholars (e.g., Sood and Sharma, 2020; Forycka 
et al., 2022). Early studies found that student concerns often focused less on contracting a 
COVID infection and more on the uncertainties resulting from changes in the traditional 
academic environment (see Hoofman and Secord, 2021, for an early review). These studies 
consistently reported mental health challenges for higher education students following the 
switch to ERT, including higher levels of academic stress and anxiety, the loss of cooperative 
learning networks, as well as depression symptoms, loneliness, and socio-economic concerns 
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(Elmer et  al., 2020; Sarasjärvi et  al., 2022; Versteeg et  al., 2022; 
Laranjeira et al., 2023; Lin et al., 2023; Salimi et al., 2023).

As the pandemic persisted, questions of how remote teaching and 
learning affected student study behaviors and learning outcomes arose 
(Gonzalez et al., 2020; Paetsch and Drechsel, 2021; Weidlich and Kalz, 
2021; Imhof, 2022; Pertegal-Felices et al., 2022). At the same time, 
researchers sought to identify and better understand factors that may 
play a protective role in addressing the stressors students were 
experiencing (Sood and Sharma, 2020; Ye et al., 2020; Versteeg et al., 
2022). These studies found considerable individual differences in the 
adjustment to ERT and identified resilience as a critical factor for 
coping with the challenges of independent studying (de la Fuente 
et al., 2021). The present study extends this research, examining the 
role and potential benefit of self-regulated learning activities on 
academic competence gain in an ERT context.

2 Literature review

2.1 Resilience

The level of resilience has been found to determine the ability to 
adapt to changing demands and to maintain well-being and 
psychological functioning. As a comprehensive construct used to 
explain differential perceptions and behavior in difficult situations, it 
encompasses a set of “personal qualities that enable one to thrive in 
the face of adversity” (Connor and Davidson, 2003, p. 76). In short, 
resilience is the ability to bounce back from stressful experiences and 
includes confidence in one’s ability to solve novel problems, optimism 
in the face of challenges, commitment to goals, a realistic sense of 
control, and tolerance of difficulties and negative affect (Connor and 
Davidson, 2003; Robbins et al., 2018). While individuals may face 
similar negative experiences, their ability to adapt to adversity differs. 
Previous studies suggest that resilience factors are predictive of the 
experienced levels of stress (see Reyes et al., 2015; San Román-Mata 
et al., 2020).

In ordinary times, the move to university and college life and 
studies is challenging for students. How they respond to the resulting 
stress has been linked to academic performance as well as a range of 
social and psychological factors (McPherson, 2012). Reviews of the 
resilience literature have highlighted its importance in helping 
students cope with academic pressures and study (Caruana et al., 
2011), adapt to and recover from adverse and stressful situations in 
higher education (Fuller et al., 2016), as well as rise above challenges, 
manage personal wellbeing, and meet academic goals (Hartley, 2011; 
Reyes et al., 2015). In higher education, resilience has been identified 
as a factor affecting student engagement, persistence, and learning 
(Ahmed et  al., 2018; Ayala and Manzano, 2018; Sood and 
Sharma, 2020).

The advent of the pandemic and the subsequent pivot to ERT was 
a major stressor for both faculty and students. In most instances, the 
transition to ERT was abrupt, with immediate educational goals and 
solutions prioritized over course design. At the same time, the 
transition frequently outstripped the ability of campus personnel to 
provide needed support to faculty and students. Among the many 
questions asked at the time – by parents, faculty, higher education 
institutions, mental health practitioners and others: how well were 
students coping with these stressors, what effect did the challenges and 

uncertainties have on student learning, and, what factors may mediate 
learning outcomes (Elmer et al., 2020; Kunzler et al., 2021).

Given the understandable concern of the effects of the crisis on 
student progress and mental health, numerous researchers began 
investigating the role of resilience on student behavior and success. 
The findings of pandemic era studies found resilience to be related to 
student mental well-being, academic success, and study behavior 
(Polizzi et al., 2020; Sood and Sharma, 2020; Ye et al., 2020; Ang et al., 
2021; Nandy et al., 2021; Versteeg et al., 2022) – findings that were 
repeated across cultures and countries (e.g., Australia, Poland, 
Ecuador; Eri et al., 2021; Forycka et al., 2022; Pertegal-Felices et al., 
2022). Investigations across several cultures identified low level of 
resilience as a risk factor for dysfunctional study behavior and 
dropping out of higher education (Eri et al., 2021; Forycka et al., 2022; 
Jehi et al., 2022; Pertegal-Felices et al., 2022).

Drawing on findings that identified intrinsic (e.g., desire to 
succeed, motivation) and extrinsic factors (e.g., friendships, family, 
teachers) factors enhancing resilience, Ang et al. (2021) recommended 
developing resilience training programs that take a socio-ecological 
approach to support gaining and maintaining a positive mindset and 
coping skills. More specifically, they explored the role that schools can 
play in developing resilience education courses for students. Based on 
the results of their school-based intervention programs, they 
concluded that such programs can provide students with the necessary 
skills to successfully meet academic challenges.

The organizational perspective on resilience building emphasizes 
the role of the institution and organizational leadership for navigating 
crisis and uncertainty (Nandy et  al., 2021). Similar to personal 
resilience, organizational resilience emphasizes an organization’s 
“ability to anticipate potential threats, to cope effectively with adverse 
events, and to adapt to changing conditions” (Duchek, 2020, p. 220). 
Early studies of organizational resilience centered on identifying a 
range of “resources, behaviors, strategies, and processes that may 
enhance an organization’s resilience” (Duchek, 2020, p. 221), among 
them are improvisation and respectful interaction (Weick and 
Sutcliffe, 2015), sufficient and available resources (Mallak, 1998; 
Välikangas and Romme, 2013), redundancy (Kendra and 
Wachtendorf, 2003), and positive relationships (Gittell et al., 2006).

From this perspective, as large organizations, institutions of 
higher education are responsible for creating learning and work 
environments that provide a safe framework for individual members 
to tackle the difficulties that arise during times of crisis. At the onset 
of the COVID-19 pandemic, many researchers conducted literature 
reviews seeking to identify positive coping strategies. For example, 
Polizzi et al. (2020), reviewing studies conducted following natural 
disasters and other traumatic crises (e.g., earthquakes, floods, 
hurricanes, terrorist attacks), recommended a set of measures to 
strengthen resilience and enhance physical and mental well-being, 
among them: carrying on with positive activities, observing 
mindfulness and appreciation, keeping connected and taking good 
care of social contacts through digital media, and working toward 
acceptance-based coping, including planning ahead for the post-
crisis period.

As the review above suggests, student resilience is important to 
educational performance and faculty and academic institutions can 
help foster that success (Gillham et al., 2013). One means of building 
student resilience in traditional academic settings is through the use 
classroom learning activities – activities students found to 
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be significantly curtailed or missing as higher education institutions 
turned to ERT.

Notably, few empirical studies have examined both resilience and 
the role of the learning environment on student competence gain. It 
is plausible that with reduced access to the learning environment, 
student self-regulation competence would become even more critical 
for learning and academic success. Thus, this study investigates 
resilience and the potential impact of self-regulated learning in the 
wake of ERT. Study results may help identify program elements and 
design features academic institution decision makers should utilize 
when developing programs aimed at strengthening learner resilience.

2.2 Self-regulated learning

An important factor that affects student outcomes and success is 
student self-regulated learning (SRL). Even prior to the pandemic, 
SRL has long been acknowledged a key component of successful 
learning in both higher education (Travis and Bunde, 2020) and 
digital learning and distance learning (see Theobald, 2021). Self-
regulation is a self-directed process, rather than a personality trait or 
a mental ability (Zimmerman, 2002). Pintrich (2000) defined SRL as 
“an active, constructive process whereby learners set goals for their 
learning and then attempt to monitor, regulate, and control their 
cognition, motivation, and behavior, guided and constrained by their 
goals and the contextual features in the environment” (p. 453). SRL 
occurs when learners assess their learning environment and processes, 
then use those assessments to adequately plan, subsequently modify, 
and actively manage their learning practices. SRL is typically described 
as a process involving cognitive (e.g., rehearsal, organization of 
material), metacognitive (e.g., goalsetting and monitoring), and 
motivational processes (e.g., raising value of a task, increasing 
perceptions of self-efficacy, introducing strategies supporting 
persistence in learning). Activities are cyclical in nature. They begin 
with a preparatory or pre-actional phase, move to the actional phase 
of actual handling with the materials and tasks, and conclude in the 
post-actional phase which contains self-evaluation, reflection, and 
revised goal setting (Winne, 2018).

Studies of SRL with students in higher education have found that 
SRL competences positively predict engagement and performance in 
online courses (Kizilcec et al., 2017; Theobald, 2021; Jansen et al., 
2022). Moreover, students who were successful in these courses 
persistently demonstrated a high level of SRL behaviors in the areas of 
metacognition and resource management (Broadbent and 
Poon, 2015).

While there is accumulated evidence for the beneficial effects of 
SRL competences on academic achievement (Broadbent and Poon, 
2015; Anthonysamy et al., 2020), research also suggests that a large 
proportion of students struggle with them (Alemayehu and Chen, 
2021) and lack the ability to employ them efficiently. As a consequence, 
many institutions have established programs for beginning students 
to build study skills and SRL competences during the initial phases of 
their career in higher education (van der Zanden et al., 2018).

The abrupt transition to ERT raised important questions about the 
role of SRL in student coping. The crisis challenged the SRL 
competences of all students to a degree that might have been, in many 
cases, more comprehensive than before. Students had to review the 
practices and habits which they typically employed, and they were 

pushed to come up with adaptive strategies. In this context, it is 
plausible to assume that the more demanding aspects of SRL strategies 
(e.g., metacognition and resource management) might be  more 
affected by the preoccupation with the uncertainty of the general 
situation than other, less complex SRL strategies (e.g., cognitive 
strategies, such as organizing information).

2.3 Student competences and competence 
gain

Outcomes of higher education involve the development of 
declarative knowledge and thinking skills (e.g., general content 
knowledge and domain specific knowledge, complex thinking, 
problem-solving skills) and non-cognitive outcomes (e.g., attitudes 
and values, motivational competences, academic self-concept, social 
skills). In higher education, these outcomes are typically demonstrated 
and measured in terms of knowledge, skills, and competences.1 In 
most cases, assessment of these learning outcomes is framed by 
subject-specific practices which rarely allow for cross-subject 
comparisons. In addition, both the format and content of teacher-
made and course-specific tests, the most common form of assessment, 
have been criticized for not reflecting actual competences and student 
learning, particularly in cases where long-term and non-cognitive 
outcomes were of interest (Rychen and Salganik, 2003).

As an alternative way of assessing student competences, 
researchers have explored students’ ability to self-report and self-
assess their own learning and the effect of these self-evaluations on 
student learning motivation and areas of non-cognitive learning (e.g., 
academic self-efficacy, academic self-concept, and professional 
development; Panadero et al., 2017). Panadero et al. (2017) defined 
self-assessment as a “… wide variety of mechanisms and techniques 
through which students describe (i.e., assess) and possibly assign 
merit or worth to (i.e., evaluate) the qualities of their own learning 
processes and products” (p. 75). Self-assessment is viewed as a central 
element of formative assessment because it is the student who 
“…‘close[s] that gap’ between a current performance (as revealed by 
assessment) and the desired standard” (Panadero et al., 2017, p. 76).

Regarding self-assessment of student achievement, the literature 
suggests that in spite of occasional errors, the validity of self-reported 
learning estimate can be assumed, provided that the design features of 
the questionnaires are based in theory and carefully validated (Braun 
et al., 2012). Braun et al. (2008) identified six areas of competency that 
represent student learning in a generic manner. The claim is that 
learning occurs in the areas of knowledge processing (e.g., subject 
specific facts and problems), systematic competences (e.g., 
information search), presentational competence (e.g., giving talks), 
communication competence (e.g., expressing one’s opinion), 

1 The European Qualifications Framework for Higher Education classifies 

desired competences along four dimensions as (1) knowledge and 

understanding, (2) application, utilization, and generation of knowledge, (3) 

communication and cooperation, and (4) scientific self-understanding/

professionalism (HRK, 2005, p. 12). The Essential Learning Outcomes (ELOs) 

of the American Association of Colleges and Universities (2007) reflect the 

same basic cognitive and noncognitive competences.
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cooperation competence (e.g., contributing to group work), and 
personal competence (e.g., identification with the subject). It is 
reasonable to expect that ERT would not support student learning 
equally well in all of the areas listed above and that some areas are 
more susceptible to being negatively affected by ERT than others. 
Early studies on the effects of ERT on student learning suggest that 
there is a positive effect on students’ performance in terms of 
knowledge processing and subject-specific competences due to the 
confinement (Gonzalez et al., 2020).

2.4 Transnationally shared challenges

As the pandemic unfolded, countries around the globe imposed 
lockdowns and contact restrictions (Gupta, 2020; Nurunnabi et al., 
2020). The resulting isolation resulted in profound changes to the 
psychosocial environment of these countries. In education, schools 
were closed and ERT was imposed. Around the world, both teachers 
and students were challenged by the necessity to rapidly transition to 
digital learning and teaching (Kizilcec et  al., 2017). The global 
character of the pandemic and the similarity of the measures that were 
taken worldwide was unprecedented. However, countries and 
institutions were not equally prepared in terms of digital infrastructure, 
availability of electronic devices and software, and expertise in 
handling a large-scale crisis (Eri et al., 2021).

Researchers examined a variety of individual and cultural 
differences and their effect on how individuals differentially 
experienced the pandemic. For example, the way in which academic 
and learning culture might be affected might vary depending on a 
country’s position on Hofstede’s (2001) individualism – collectivism 
dimension. This dimension of Hofstede’s cultural values framework 
addresses differences in group membership and integration. Cultures 
emphasizing individualism emphasize personal needs, rights, and 
achievement, while collectivistic cultures value relationships and 
loyalty. Kowal et al. (2020), examining perceived stress during the 
COVID-19 pandemic, surveyed participants from 26 countries. They 
reported that stress levels did not differ on Hofstede’s individualism 
– collectivism dimension. Using the 10 item Perceived Stress Scale 
(Cohen and Williamson, 1988) (0 = never to 4 = very often which 
would allow for a theoretical maximum sum score of 40), they 
reported that countries with the lowest stress levels were Switzerland 
(M = 13.93, SD = 6.66), Denmark (M = 14.22, SD = 7.21), and Finland 
(M = 14.85, SD = 7.50), countries with the highest reported stress 
levels were Turkey (M = 21.71, SD = 6.67), Poland (M =  20.19, 
SD = 7.28), and Japan (M = 20.08, SD = 5.74), with Germany 
(M = 16.52, SD = 6.87) and the United States (M = 17.59, SD = 7.36) in 
a range between the lower and upper limits (Kowal et  al., 2020, 
p. 955). However, perceived stress did vary with biological sex and 
age, with women reporting higher levels of stress than men, and 
younger respondents reporting higher stress than those who 
were older.

2.5 The role of resilience and self-regulated 
learning for competence gain

Resilience and SRL are typically conceptualized as processes 
within a given context, where the availability of relevant 

competences is critical for coping with challenges and addressing 
tasks. As resilience is defined as the ability to recover following 
stress exposure (Versteeg et al., 2022), planned behavior should 
be an essential element, particularly in challenging times. Studies 
demonstrating a positive relationship between resilience and 
academic achievement support this assumption and suggest that 
a high level of resilience should protect students from 
disengagement, aid them in maintaining motivation, and foster 
learning (e.g., Ayala and Manzano, 2018; Polizzi et al., 2020; Sood 
and Sharma, 2020; Ang et al., 2021; Nandy et al., 2021; Versteeg 
et al., 2022).

In addition to planned behavior, the set of SRL competences that 
make self-regulated learning successful (i.e., the ability to monitor 
effort investment, to adjust one’s goals, and to show persistence when 
faced with unexpected challenges), may also contribute to the general 
adjustment processes in times of crisis. Strong study competences and 
other related SRL behavior would allow students to successfully 
facilitate their learning while navigating the challenges of a crisis. If 
true, self-regulatory strength, as indicated by SRL competences, may 
be  predictive of student competence gain (Chung et  al., 2022; 
Edisherashvili et al., 2022).

2.6 The present study

The purpose of the present study is to identify and disentangle 
the effects of resilience and SRL on student competence gain in 
ERT. We  contend that resilience alone does not safeguard 
academic competence gain in ERT, but that SRL makes an 
independent contribution to academic achievement. 
Acknowledging the importance of resilience for academic 
persistence, we expect to find a higher level of competence gain 
for students with higher levels of resilience. In addition, we expect 
to see additional variance in competence gain explained by 
SRL competences.

For the purpose of this study, we focus on the areas of knowledge 
processing and personal competence on the most likely common 
denominator across the subjects and course types. Based on the 
previous review, this study is driven by the following research question:

RQ1: Are self-regulated learning and resilience predictive of self-
rated competence gain in ERT?

The research question is broken down into the 
following hypotheses:

H1: Self-regulated learning will be positively related to competence 
gain. This hypothesis is based on the broad literature that 
demonstrated the beneficial role of SRL competences on academic 
success (Broadbent and Poon, 2015; Anthonysamy et al., 2020; 
Travis and Bunde, 2020; Theobald, 2021). For more detailed 
analyses, we look into the contributions of self-regulated learning 
activities in the three theoretically defined phases of the learning 
cycle (Zimmerman, 2002).

H1a: Goal setting and Planning and Time Management– as a set 
of SRL learning strategies in the pre-actional phase – will have a 
positive effect on competence gain.
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H1b: Attention Allocation – as a SRL learning strategy in the 
actional phase – will have a positive effect on competence gain.

H1c: Adjustment – as a SRL learning strategy in the post-actional 
phase –will have a positive effect on competence gain.

H2: Resilience will be positively related to competence gain. This 
hypothesis is based in previous research supporting the role of 
resilience on academic success in general and in times of 
pandemic in particular (e.g., Ayala and Manzano, 2018; Polizzi 
et al., 2020; Sood and Sharma, 2020; Ye et al., 2020; Ang et al., 
2021; Nandy et al., 2021; Versteeg et al., 2022).

3 Method

3.1 Sample

Participants were drawn from higher education students 
enrolled in a large university in the south-west of Germany and in 
the southeastern United States. The total sample consisted of 333 
individuals with an average age of 21.67 years (SD = 2.84), of whom 
about 73% were female (n = 248). Of the total sample, 192 
participants were from Germany (n = 141 female; n = 1 no gender 
identification), while 141 participants were from the United States 
(n = 107 female, n = 5 no gender identification). The mean age of 
participants from the German sample (Mage = 23.00, SD = 2.80) was 
significantly higher than for the US sample (Mage = 19.74, SD = 1.39). 
The study utilized a convenience sample. Students were invited to 
participate in the survey through a variety of channels (e.g., 
university mailing lists, personal contacts, and social media 
postings). They were informed that participation was voluntary, 
and that no course credit or other benefits were being offered for 
taking the survey.

The global nature of the pandemic encouraged cross-national 
cooperation between the US and Germany. Ultimately, the data across 
the groups was collapsed. This was done for several reasons. First, the 
countries have been found to be similar in terms of cultural values on 
the individualism – collectivism dimension (Hofstede, 2001). Second, 
research suggests that the perceived stress levels at the time are 
comparable in both countries (Kowal et al., 2020). Finally, empirical 
data suggests that the two countries may be similar in terms of their 
self-regulation competences (Eggers et al., 2021). However, due to 
differences in the organization of the educational system, students in 
US higher education were somewhat younger (M = 19.7, SD = 1.4) than 
those in Germany (M = 23.1; SD = 2.8).

3.2 Procedure

Students were initially invited to participate in an online 
survey. The German version of the questionnaire was available 
from September 16 through November 15, 2021. This period 
covered the beginning of the fall term (mid-October) and went 
into the first 4 weeks of the fall term. This was the third semester 
in a row with mandatory online teaching due to the pandemic. All 
participants were informed about the purpose of the study and the 
handling of data protection. Participation was voluntary and 

anonymous and not connected to a specific course or class. In the 
case of Germany, students were asked to share the invitation to 
participate with peers. The US version of the survey was available 
online from April 2 through June 23, 2021, with data being 
collected at the end of students’ third semester of mandatory 
online teaching. As with the German version, participation was 
voluntary and anonymous, and participants were drawn from a 
variety of courses. However, unlike the German version, students 
could not invite others to participate.

3.3 Instruments

Data for all constructs were collected as self-report using subscales 
from validated instruments. Predictor variables were resilience and 
SRL competences as indicators of study behavior. The dependent 
variable was participants’ self-rated competence gain.

3.3.1 Resilience
The 10-item short version the Connor-Davidson Resilience Scale 

(CD-RISC; Connor and Davidson, 2003; Campbell-Sills and Stein, 
2007; Sarubin et al., 2015) was utilized to measure resilience. This 
measurement was chosen because the theoretical underpinnings of 
the instrument allow for the interpretation of resilience as a protective 
factor and because it has validated across international samples (Gras 
et al., 2019; Kuiper et al., 2019; Velickovic et al., 2020; Kavčič et al., 
2023; Wollny and Jacobs, 2023). The scale captures resilience as a 
general, trait ability to tolerate challenges and to bounce back from 
personal crisis. The items are worded as active self-report (e.g., “I 
am able to adapt to change.,” “I can achieve goals despite obstacles.”) 
and rated on a five-point scale (1 = not at all true to 5 = true nearly all 
the time). The questionnaire was available both in a validated English 
and German version with satisfactory psychometric characteristics, 
with internal consistency measured as Cronbach’s α = 0.84 for the 
German version (Sarubin et al., 2015) and Cronbach’s α = 0.85 for the 
version in English (Campbell-Sills and Stein, 2007). In the current 
study, reliabilities were returned at Cronbach’s α = 0.90 for both the 
German and the English version.

3.3.2 Self-regulated learning strategies
To measure pre-actional, actional, and post-actional learning 

strategies, we administered selected subscales of a short version of the 
Learning Strategies of University Students questionnaire (LIST-K, 
Klingsieck, 2018). Originally published in German (Klingsieck, 2018), 
the instrument was translated into English with the support of a 
bilingual speaker, then back-translated into German to establish 
equivalence of both versions. To address our hypotheses, we selected 
the subscales Goalsetting and Planning (e.g., “I set specific goals to 
guide studying.”) as well as Time Management (“I determine daily 
time-windows when I study.”), which in combination were taken to 
represent pre-actional strategies, Attention Allocation (“I am easily 
distracted when I study.”) as an actional strategy, and Adjusting (“I 
adjust my study activities when I encounter difficulties.”) as a post-
actional strategy. With three items per subscale, this section of the 
survey contained a total of 12 items. Item responses utilized a five-
point scale (1 = very rarely to 5 = very often) to indicate the degree to 
which these activities reflected the study behavior. Validity studies 
have demonstrated that the psychometric characteristics of the version 
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(LIST-K) are sound (Loock et al., 2022; Roick et al., 2023). In the 
current study, the internal consistencies of the selected subscales 
(Cronbach’s α Pre-actional = 0.77, α Actional = 0.92, α Post-actional = 0.70) were in 
keeping with that of previous studies (Klingsieck, 2018; Loock et al., 
2022; Roick et al., 2023).

3.3.3 Self-rated competence gain
The measurement of learning outcome across subject area, course 

type, institutions, and countries was a particular challenge as standard 
indicators (e.g., grades and grade point average) could not be expected 
to be equivalent. Additionally, due to emergency regulations, some 
courses had been re-scaled to a pass/fail mode. As grades were either 
not comparable across participants or not available, the most feasible 
alternative was to use an instrument that would allow guided self-
evaluation of competence development.

Braun et  al. (2008) developed a self-report questionnaire to 
measure the increase in student competences in a way that would 
allow comparisons across courses, subjects, years, and schools. 
Utilizing a survey of students in different institutions of higher 
education enrolled in a broad range of subjects (liberal arts, education, 
economics and business administration, social sciences, physics, 
psychology) (N = 988), Braun et al. (2008) generated a questionnaire 
to capture competence gain after the course of one semester. Factor 
analyses yielded evidence for a six factor-solution, distinguishing 
subject specific skills and knowledge processing, systematic 
competences (e.g., generic academic skills), presentational 
competence, communication competence, cooperation competences, 
and personal competence (which is interpreted as identification with 
the academic field). Their analysis demonstrated excellent reliabilities 
in terms of internal consistency and discriminant validity (values for 
Cronbach’s α ranged between α = 0.83 and 0.92). In particular, the 
authors did not find evidence for the assumption that data would 
contain a large self-serving bias.

For the purposes of the current study, we selected the dimensions 
of Knowledge Processing (“I can define core concepts and principles 
from this course.”) and of Personal Competences (“The course has 
supported my determination to continue my study program.”) as it 
was most plausible that progress in these aspects could be expected to 
occur for all students. As the scales had displayed very strong bivariate 
correlations in the original study (r = 0.76; Braun et al., 2008) as well 
as in our analyses (r = 0.63) and an exploratory factor analysis 
suggested a single factor-solution, we integrated the two scales. The 
new scale was labeled ‘competence gain’ and comprised 10 items to 

be  rated on a five-point scale ranging from 1 = not at all true to 
5 = totally true. As the questionnaire was available in German only, it 
was translated into English by a bilingual research assistant, then back-
translated. The new scale’s internal consistency for the combined 
sample was satisfactory (Cronbach’s α = 0.90).

3.4 Data analysis

The data was analyzed using JASP (JASP Team, 2023). 
We tested our hypotheses with a critical alpha of α = 0.05. To test 
hypotheses H1 and H2, we used a hierarchical linear regression 
model with competence gain as dependent variable (see Table 1). 
In our stepwise procedure, we began with an intercept-only model. 
Next, we regressed competence gain on resilience (H2), followed 
by adding the SRL strategies from the pre-actional (H1a), actional 
(H1b), and post-actional (H1c) phase as predictors. In the last step, 
we inserted age and gender in our model as control variables. The 
online survey did not allow for item non-response, thus there were 
no issues related to missing data. We did not exclude outliers from 
our data set.

4 Results

4.1 Descriptive results

After obtaining adequate reliability estimates for all scales 
included in our analyses, descriptive statistics for the overall sample 
and calculated bivariate correlations for all model variables were 
generated (see Table 2).

Descriptively, the means for all constructs were well above the 
scale mean. Except for resilience, the full range of the scales running 
from 1 through 5 has been found. As seen in Table 2, students who 
had participated in this survey rated themselves rather strongly on 
resilience (M = 3.7; SD = 0.7). Self-reported competence gain is in 
keeping with results reported in Braun et al.’s (2008) original study, 
which reported an average gain of M = 3.55 (SD = 0.94) for knowledge 
processing and M = 3.48 (SD = 1.16) for personal competences. As seen 
in Table 2, competence gain was significantly related to resilience as 
well as to all three of the SRL learning strategies variables (Table 1 in 
the Appendix presents the descriptives separately for the 
two subsamples).

TABLE 1 Descriptive statistics of the binational sample.

Variable US sample
(n  =  141)

German sample
(n  =  192)

M SD Min Max M SD Min Max

Age 19.7 1.4 17 27 23.1 2.8 19 38

SRL pre-actional+ 3.3 0.8 1.5 5 2.9 0.9 1 5

SRL actional+ 3.7 1.0 1 5 3.4 1.2 1 5

SRL post-actional+ 3.8 0.7 2 5 3.4 0.8 1 5

Resilience++ 3.7 0.6 1.8 5 3.7 0.7 1.5 5

Competence gain++ 3.7 0.9 1 5 3.0 0.7 1.3 4.8

+All SRL scales range from 1 = rarely through 5 = very often.
++Likert scale from 1 = totally disagree through 5 = totally agree.
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4.2 Self-reported resilience, SRL-strategies, 
and competence gain

To test the first set of hypotheses (H1a–H1c), we examined the 
predictive power of SRL (pre-actional, actional, and post-actional) as 
well as resilience for students’ subjective competence gain utilizing 
stepwise hierarchical multiple regression (see Table 3).

Results of the regression analysis suggest that all four variables – 
SRL activities in the pre-actional, actional, and post-actional phase 
and resilience – contribute to student competence gain. The 
standardized regression weights of all predictor variables and 95% 
confidence intervals are depicted in Figure 1.

As can be  seen, SRL strategies significantly contribute to 
competence gain. While resilience was also predictive of competence 
gain, its contributions are less than that of the SRL strategies. Based 
on these data, hypotheses H1 and H2 are supported – both SRL and 
resilience contribute to explaining competence gain in ERT. In 
addition, SRL explains a greater amount of the variance in competence 
gain when compared to resilience. The confidence interval of the 
regression coefficient for the predictive power of resilience is rather 
broad and ranges from close to zero through 0.29. The likelihood of 
finding similarly high coefficients for the predictive power of resilience 
for learning is rather limited.

While SRL activities from all three phases of the studying 
contribute significantly to competence gain, SRL activities in the 
post-actional phase appear to make a somewhat larger contribution 
to competence gain as demonstrated by both the value and the 
confidence interval for SRL activities in the post-actional phase (see 
Figure 1).

5 Interpretation and discussion

5.1 The learning from the current study

Resilience, the ability to cope with adverse conditions, has been 
identified as a critical factor for maintaining psychological well-being 
and functioning in academic contexts in studies conducted prior to and 
following the global transition to ERT (Sood and Sharma, 2020; Forycka 
et al., 2022; Gabrovec et al., 2022; Pertegal-Felices et al., 2022; Quintiliani 
et al., 2022; Versteeg et al., 2022). Subsequently, recommendations for 
preparing students for, and supporting them during, times of crisis have 
emphasized strengthening personal resilience.

This study sought to extend this research, exploring the role of 
self-regulated learning (SRL) as an additional protective factor 
supporting competence gain of higher education students. Drawing 
on a sample of students from two different institutions of higher 
education in Germany and the US, we  measured resilience, self-
regulated learning strategies, and competence gain.

Results of the regression analysis support the claim that both 
SRL strategies, and resilience are critical resources for students to 
make progress in challenging circumstances. Resilience and SRL 
strategies across all three learning phases had a separate impact 
on competence gain. However, the SRL post-actional phase (e.g., 
reflecting on one’s progress, readjusting goals for studying) was 
most predictive of competence gain when compared to the other 
variables under study (i.e., the SRL pre-actional and actional 
phases, and resilience).

As previous surveys had reported higher stress levels for younger 
people and women (Kowal et al., 2020), we also included age and 
gender into the regression analysis. While our data did not reveal a 
gender effect, younger students reported somewhat higher 
competence gain than older students. This finding may be related to 
several factors, which potentially confound the results: The US sample 
was composed of younger students, who were surveyed toward the 
end of a term and who had, therefore, a clearer and more immediate 
grasp of their competence gain. In contrast, German students were 
surveyed at the beginning of a term and asked to look back at their 
competence gain from the past semester.

The results of this investigation add to our understanding of 
factors that help protect against academic challenges and failure, 
particularly in during a crisis. Study results suggest that resilience 
alone is probably not sufficient to meet the challenges students 
experience in higher education. For competence gain and progress in 
their studies, students in higher education need to also possess a full 
set of self-regulated learning strategies and to use them in a 
meaningful way (Imhof, 2022; Klimova et al., 2022).

TABLE 2 Descriptives and bivariate correlations of all model variables.

Variable M SD Min Max Skewness Kurtosis 1 2 3 4

1 SRL pre-actional+ 3.1 0.9 1.0 5.0 0.05 −0.62

2 SRL actional+ 3.5 1.1 1.0 5.0 −0.39 −0.77 0.19***

3 SRL post-actional+ 3.6 0.8 1.0 5.0 −0.55 0.53 0.32*** 0.10

4 Resilience++ 3.7 0.7 1.5 5.0 −0.32 −0.15 0.09 0.33*** 0.18***

5 Competence gain++ 3.3 0.9 1.0 5.0 −0.06 −0.58 0.26*** 0.26*** 0.33*** 0.23***

N = 333. SRL, self-regulated learning. *p < 0.05 (two-tailed). **p < 0.01 (two-tailed). ***p < 0.001 (two-tailed).
++Likert scale from 1 = totally disagree through 5 = totally agree.

TABLE 3 Stepwise linear regression of competence gains on resilience, 
self-regulated learning, and demographics.

Parameter Model 1 Model 2 Model 3 Model 4

Intercept 3.33* (0.05) 2.23* (0.26) 1.85* (0.39) 2.98* (0.55)

Resilience 0.30* (0.07) 0.15* (0.69) 0.15* (0.07)

Self-regulated learning

Pre-actional 0.14* (0.05) 0.12* (0.05)

Actional 0.13* (0.04) 0.15* (0.04)

Post-actional 0.27* (0.06) 0.26* (0.06)

Demographics

Age −0.05* (0.02)

Gender 0.06 (0.10)

*p < 0.05. Parameters are unstandardized.

https://doi.org/10.3389/feduc.2024.1293736
https://www.frontiersin.org


Imhof et al. 10.3389/feduc.2024.1293736

Frontiers in Education 08 frontiersin.org

Based on the pattern of results of this study, we recommend preparing 
students for emergency situations. This preparation should include a 
component that equips them with strong study competences that take 
them through the three phases of the SLR learning cycle (Broadbent and 
Poon, 2015; Bellhäuser et al., 2016; Theobald, 2021). However, special 
emphasis should be placed the post-actional phase, where students learn 
how to reflect upon and adjust their learning activities. In times of crisis, 
these SRL competences are of substantial importance for academic 
competence gain in addition to strengthening resilience against adversity 
in general. Given that no suppressor effects were detected in our analysis, 
results suggest that SRL strategies and resilience are independent 
resources that students draw on when addressing difficulties as. While 
both require regulatory skills (e.g., resource allocation, finding and 
maintaining a focus), they also result in differing outcomes. While self-
regulation in learning may lead to task completion, resilience would lead 
to coping with open ends that cannot yet be tackled conclusively.

5.2 Limitations

All studies have their limitations. For example, the current study 
addressed a narrow range of the many potential factors (e.g., the 
quality of the digital devices, the quality of ERT teaching) that might 
be related to competence gain in an ERT environment.

In addition, the study design precludes estimating the response 
rates and the amount of non-responses of the survey, which restrains 
the generalizability of the results (Dzakadzie and Quansah, 2023). 
Participation was totally voluntary, using multiple recruitment 
methods. As a result, the size of the population cannot be determined. 
This is a challenge inherent in survey research. However, one means 
of addressing the challenge is through a meta-analysis. For now, 
we  argue that the current study produces insights that could and 
should prompt further research.

The study is limited by the temporal limitations of cross-sectional 
research. For example, the causal directions specified in our path 
model rely on the theory formation established and the previous 
findings outlined. Conducting longitudinal studies would provide a 
means to address this limitation, while also allowing for an exploration 
of the trajectories of the obtained effects.

The current study investigated the role of SRL learning activities 
and resilience on competence gain in a unique situation of 
worldwide pandemic and, consequently, ERT. As a result, there is 
no control group for comparison. However, it is plausible to assume 
that SRL competences contribute to competence gain in other 
learning environments. What remains, however, is the finding that 
a solid basis of SRL competency is critical for mastering unexpected 
challenges when routines are interrupted and when external 
anchors, such as social support provided by teachers and peers, 
have been removed.

While the results here reflect those of other studies reporting 
competence gain in ERT (Elmer et al., 2020; Gonzalez et al., 2020; 
Iglesias-Pradas et al., 2021), through a methodological lens, data 
and results may be tinged by the Common Method Bias2 (Jordan 
and Troth, 2020) as all constructs were measured through self-
report. As a result, it remains unclear to what extent the “variance 
of a measure is attributable to the measurement method rather 
than to the construct(s) measured” (Steenkamp and Maydeu-
Olivares, 2021, p. 5). This is a critical issue, as the beliefs, attitudes, 
and motivation of the participants to respond to the survey 
questions in a certain manner is unclear. The degree to which 
participants tweak their responses toward social desirability is hard 
to estimate, in particular in a binational sample as the perception 
of what is socially desirable can be  quite different in the two 
countries. Future research would need to plan for a design that 
allows a more detailed analysis of the variance that is generated 
through a common method.

As noted previously, a closer examination of the German and US 
samples revealed that the participants from the United States were 
significantly younger than the group from Germany. How the age 
difference might have affected the results and what kind of bias might 
have been brought along by the age difference is unclear. In spite of the 
age difference, the groups were similar in terms of academic age as 
they were all enrolled in undergraduate programs. So, it is safe to 

2 We would like to thank our reviewer for raising the issue of the common 

method bias.

Demographics

Regression Model

Resilience

Competence 
Gain

Pre-actional

Actional

Post-actional

Self-
regulation 
Strategies

.13* [.021, .227]

.19*** [.068, .231]

.24*** [.144, .373]

.11* [.008, .282]

R² = .216

Age

.06 [-.138, .259]

Gender

-.15** [-.076, -.016]

FIGURE 1

Regression model note. Regression weights are completely standardized and, if displayed in bold, significant at *p  <  0.05, **p  <  0.01, or ***p  <  0.001. 
95%-confidence intervals are presented in square brackets. For reasons of parsimony, the model intercept is omitted.
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assume that the experience with higher education was not substantially 
different in the subsamples.

6 Conclusion

Based on the findings of this study, institutions of (higher) 
education are well-advised to develop programs supporting student 
training in both resilience and in self-regulated learning strategies. 
Though resilience is a personal resource that has an impact on 
competence gain – as was demonstrated in a number of studies that 
had been conducted during the COVID-19 pandemic, our study 
suggests that resilience alone may not be  sufficient for academic 
success in times of crisis. In an education context, resilience should 
be complemented by a set of SRL strategies to ensure competence 
gain. The development and practice of SRL strategies should address 
all three phases of learning, with a special emphasis on reflective and 
meta-cognitive strategies in the post-actional phase. Further research 
that takes personal resources, such as resilience, study competences, 
and study outcomes into account simultaneously, is needed to more 
fully understand the interaction among these and other factors that 
contribute to academic success.
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