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Abstract  
Our increasingly complex and dynamic environment demands comprehensive self-regulatory skills from 
university graduates. Self-regulation summarizes the ability to set goals, monitor progress, and adopt 
behavior purposefully. In an increasingly technology-enhanced learning environment, information sys-
tems (IS) research explores approaches to promote self-regulation in students' learning activities. How-
ever, it is unclear whether this self-regulated learning (SRL) prepares students for leadership roles. To 
address this research gap, we gather survey data and apply multiple regression analysis to examine 
how SRL strategy usage is linked to self-leadership (SL) strategy usage. Our results suggest that behav-
ioral SL strategies are related to the usage of SRL strategies, e.g., the SL strategy “self-rewarding” to 

the SRL strategy “repeating”. In contrast, SL strategies such as “mental imagery” are unrelated to 
SRL. Based on these findings, we suggest a target-oriented use of digital technologies to foster SL and 
reveal the need to promote SL strategies like “mental imagery” separately. 
Keywords: Self-regulated learning, self-leadership, technology-enhanced learning, higher education. 

1 Introduction 

Higher education needs more knowledge on training students’ self-regulation skills (Boor & Cornelisse, 
2021; Hamdan et al., 2021) in order to develop future executives who are well-prepared for an increas-
ingly dynamic and complex environment (Kontostavlou & Drigas, 2021). Self-regulation summarizes 
the ability to set personal goals, compare progress to goals, and change behavior or perception when 
there is a discrepancy between the defined goals and the current state (Karoly, 1993; Lord et al., 2010). 
Especially when changing situational and environmental characteristics appear, a high degree of self-
regulation is required (Lord et al., 2010). This is the case in the flexible and dynamic work structures of 
our time, where the autonomous takeover of responsibility and independent action is needed (Andreßen 
& Konradt, 2007; Moldoveanu & Narayandas, 2019). Particularly, executives need a high degree of 
self-regulation to handle complex situations (Watkin et al., 2017). Therefore, the need for adequate 
leadership development has never been more critical (Moldoveanu & Narayandas, 2019) and universi-
ties need to consider self-regulatory training of their students as an important means to prepare their 
graduates for future leadership roles (Watkin et al., 2017). Many universities have recognized the po-
tential of their students to become executives and offer leadership development programs, although the 
impact of these programs is often unknown (Reyes et al., 2019). However, due to the focus of universi-
ties on students’ academic education, the focus in terms of self-regulation is mostly limited to self-
regulated learning (SRL) (e.g., Pérez-Álvarez et al. (2018), Eggers et al. (2021)). SRL summarizes the 
ability to plan, motivate, and, if necessary, adjust learning processes in a self-directed way (Boekaerts, 
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1999; Zimmerman & Schunk, 2011). The increasing digitization of teaching in higher education and the 
proliferation of digital learning environments (Bygstad et al., 2022) provide multifold opportunities for 
information systems (IS) research regarding SRL: Currently, IS research addresses SRL in higher edu-
cation through technical implementations, for example, mobile applications to foster students’ SRL 
(Broadbent et al., 2020; Steinherr, 2021), or digital assistants that advise students towards SRL (Scheu 
& Benke, 2022). Besides, SRL in higher education is often targeted through learning analytics (Bentivo-
glio et al., 2010), or specific features in learning management systems that promote students’ SRL strat-
egies (Yot-Domínguez & Marcelo, 2017). Furthermore, systematic reviews examine the state-of-the-art 
in supporting SRL in online or digital learning environments (Eggers et al., 2021; Wang et al., 2021).  

Reviews of SRL in technology-enhanced learning environments show that these targeted approaches 
towards SRL training in higher education are beneficial for students’ academic education (Mooij et al., 
2014; Steffens, 2006). However, it is not clear if self-regulation with a focus on learning prepares stu-
dents purposefully for the current world of work and their role as future leaders in an environment that 
requires high levels of self-regulation. Accordingly, well-trained graduates should not only know how 
to learn self-regulated but also receive a more holistic training on self-regulation to be prepared for 
future leadership roles. In this regard, self-leadership (SL) is an approach that can be used for self-
regulation training in leadership development (Megheirkouni & Mejheirkouni, 2020). Especially in a 
dynamic and flexible work environment, SL is an important prerequisite for good job performance and 
a successful career (Andreßen & Konradt, 2007), as it enables the creation of self-direction and self-
motivation for successful task completion (Neck & Houghton, 2006). Several studies demonstrated the 
positive effects of SL on work performance and work engagement (e.g., Inam et al. (2021) or Schultz 
(2021)). Therefore, SL seems to be a suitable theoretical basis for more job-oriented self-regulation 
training among higher education students.  

Correspondingly, our overarching research aim is to investigate how current self-regulation training in 
technology-enhanced learning environments at universities should be expanded to enable the develop-
ment of well-rounded graduates who meet the necessary self-regulation requirements of the current 
working environment. This aim can be reached by identifying the effects of higher education learning-
focused SRL strategy usage (e.g., Eggers et al. (2021)) on the more job-oriented SL strategy usage (e.g., 
Inam et al. (2021)). Therefore, and especially to draw conclusions about self-regulation training in tech-
nology-enhanced environments, we investigate the following research question: How is the SRL of 
higher education students related to their use of SL strategies? 

To answer this research question, we analyze the relationships between SRL and SL strategy usage 
among 68 IS students in higher education based on two questionnaires: “Learning Strategies in Studies 

- Short Version” (LIST-K) and the “Revised Self-Leadership Questionnaire – German Version” (RSLQ-
D). In the second step, we enrich the findings of this analysis with knowledge from the literature de-
scribing the effects of digital technology or content on SRL strategy usage. Combining these findings, 
we draw implications on how to apply digital technologies or content towards more job-oriented self-
regulation training in higher education. By answering the research question, our study makes a descrip-
tive contribution by providing researchers in the field of technology-enhanced learning environments 
insights into the relationship between SRL and SL. In addition, this study makes a pragmatic contribu-
tion by providing conclusions and guidance on how existing self-regulation training in technology-en-
hanced learning environments can be further developed towards leadership-oriented self-regulation 
training. Thus, our research does not aim to replace existing self-regulation training in higher education 
but to extend it appropriately. 

2 Theoretical background 

2.1 Self-regulated learning 

SRL describes a form of learning that is not externally controlled. Accordingly, this form of learning 
requires that self-regulated learners have control over their learning and that they can regulate cognition 
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and motivation to meet self-defined learning goals (Loyens et al., 2008). Research shows that learners 
who can engage in SRL benefit from a variety of positive effects on their learning outcomes, including 
increased construction of declarative knowledge, enhanced skill development, and positive affective 
effects such as high learner satisfaction (Wan et al., 2012). In current research, SRL is understood as an 
overarching term under which a wide variety of constructs can be found that affect learning processes 
(Panadero, 2017). SRL is presented in different theoretical backgrounds with different perspectives and 
with different emphases (Landmann et al., 2015; Loyens et al., 2008). Models that schematically illus-
trate SRL can be subdivided into structural models (Boekaerts, 1999) and process models (Zimmerman, 
1990; Zimmerman & Schunk, 2011). Despite the different histories of development and perspectives of 
SRL models, there are overarching similarities in the most widely used concepts of SRL: All concepts 
share the understanding that goal setting and planning, knowledge acquisition and learning, as well as 
regulation, including monitoring, control, and adjustment of the learning process, are essential compo-
nents of SRL. Learners refer to the individual components of SRL by applying specific learning strate-
gies (Landmann et al., 2015; Zimmerman & Schunk, 2011). Consequently, these strategies summarize 
different facets of the SRL process (Pintrich & Groot, 1990). The SRL strategies are classified into 
superordinate learning strategies and underlying learning strategies. Table 1 presents an overview of 
SRL strategies: 1) cognitive learning strategies comprise gaining new knowledge and its storage in 
memory; 2) metacognitive learning strategies allow learners to reflect on self-set goals; if necessary self-
regulated learners adjust their learning behavior goal-oriented; 3) resource management comprises how 
learners handle available internal and external resources. Internal resources are within the learners, for 
example, stimulation and attention. In contrast, external resources conclude additional support, for ex-
ample, literature or the possibility to contact other learners (K.-P. Wild, 1994). 

 
SRL strategy Underlying SRL Strategy 

Cognitive 
 

Elaborating: linking relationships between new learning content and existing knowledge 
Repeating: repeating learning content systematically  
Organizing: structuring of learning content 
Critical thinking: examine learning content critically 

Meta- 
cognitive 

 

Goal setting and planning: defining goals and target-oriented planning 
Regulation: adapting learning strategies if current strategies do not work sufficiently 
Controlling: checking whether what has been learned hasreally been understood 

Resource 
Management 

Effort: having the awareness for and willingness to work hard 
Concentration: avoiding distractions and focusing on learning tasks 
Time management: using a timetable for documenting the learning time 
Literature: using literature to deepen learning content and eliminate uncertainties 
Learning with other students: forming learning groups for joint learning 
Learning environment: create and adjust a suitable learning environment 

Table 1. Self-regulated learning strategies (Klingsieck, 2013; K.-P. Wild, 1994). 

In general, students benefit from the use of the SRL strategies. Consequently, high and regular use of 
individual SRL strategies indicates good self-regulation in technology-enhanced learning environments. 
However, it is also crucial for students to develop a wide set of strategies that covers all three categories 
of learning strategies (Weinstein et al., 2011). 

Validated and widely used questionnaires to measure the level of SRL are the Motivated Strategies for 
Learning Questionnaire (MSLQ) (Pintrich et al., 1993) and the Learning and Study Strategies Inventory 
(LASSI). As this study collects data at a German university, scales measuring SRL in German are con-
sidered. Consequently, the LIST (K.-P. Wild, 1994) and the LIST-K (Klingsieck, 2018) are identified 
as appropriate. Both German questionnaires are based on the items of the MSLQ (K.-P. Wild, 1994). 
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While the LIST is the originally developed survey with 77 items, the LIST-K provides a shorter scale 
based on 39 items (Klingsieck, 2018).  

Besides SRL, research has also established the closely related term self-directed learning as an umbrella 
term that includes goal setting, metacognition, and self-assessment within learning contexts (Loyens et 
al., 2008). As both concepts show major similarities, only a few research papers address self-directed 
learning and SRL as distinct concepts. However, they differ in terms of their backgrounds: While self-
directed learning has its roots in adult education, SRL is dominantly used in the school context (Loyens 
et al., 2008). According to previous research, we use the term self-regulated learning to address the 
students’ independence and responsibility for learning processes during higher education. 

With progressively more technology-enhanced learning environments in higher education, students will 
need a certain level of SRL strategies to successfully manage learning that is increasingly independent 
of time and place (Anthonysamy et al., 2020). In addition, technology-enhanced learning environments 
provide higher education institutions with manifold opportunities to foster SRL (Johnson & Davies, 
2014). In the “Survey of Self-regulated Learning with Technology at the University” Yot-Domínguez 
and Marcelo (2017) map SRL strategies to corresponding technologies. Table 2 summarizes the results 
and maps the technologies according to SRL strategies.  

 
Strategy Application Technology or digital content 

Cognitive 

Comment information Social networks, cloud-based production and 
storage tools 

Self-listening  Multimedia resources   
Translate information Internet resources 
Create concept maps, draft texts and manage 
bibliography, verify plagiarism Management tools (e.g., mind map software) 

Meta- 
cognitive 

Review of study material Repositories (e.g., video platforms) 

Be informed Repositories, social networks, or cloud-based 
production and storage tools 

Record and receive information Social markers and RSS 
Watch recorded lectures Multimedia resources (e.g. videos) Self-observation 
Verify learning Internet resources Locate information 

Resource 
Manage-

ment 

Exchange information, solve doubts, discussion Communications tools (e.g., messenger) 
Share one’s own productions and material Repositories (e.g., video platform) 
Information exchange  Social networks 
Teamwork Cloud-based production and storage tools 
Manage academic activities  Specific apps and calendars  

Table 2. Technology supporting self-regulated learning (Yot-Domínguez & Marcelo, 2017). 

2.2 Self-leadership 

SL describes a self-influencing process, to gain the necessary self-direction and self-motivation to per-
form tasks (Neck & Houghton, 2006), regardless if the tasks are inherently motivating or not (Manz, 
1986). SL is considered as an essential leadership skill for executives (Goldsby et al., 2021; Watkin et 
al., 2017) and includes three different categories (Table 3) of behavioral and cognitive strategies which 
aim to identify and accomplish goals by determining and utilizing related strategies and awards (Stewart 
et al., 2011). SL strategies are grouped into three superordinate strategies (Neck & Houghton, 2006): 1) 
Behavior-focused targeting on increasing self-awareness to allow behavioral management. 2) Natural 
reward strategies aim to create a task design in which a person is inherently motivated by the task or 
task aspects. 3) Strategies for constructive thought patterns include the generation of thought patterns 
that impact performance in a positive way or the identification and replacement of dysfunctional 
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thoughts (Goldsby et al., 2021; Neck & Houghton, 2006). Therefore, SL strategies should be promoted 
already among students, as their use is positively associated with their own self-efficacy expectations 
and a reduction of stress, as well as helping them to cope with various difficulties in their future working 
lives (lknur & Ersin, 2019). 

 
SL strategy Underlying SL Strategy 

Behaviour- 
focused  

strategies 

Self-observation: raising awareness of when and why a particular behavior is taking 
place 
Self-goal setting: setting personal goals for life and career in the short and long term. 
Self-rewarding: using physical and non-material rewards upon completion of desired ac-
tivities or behaviors 
Self-punishment: using self-criticism, guilt, and withdrawal of rewards. 
Self-cueing: using reminders, attention enhancers, and other cues to remember essentials 

Natural reward 
strategies 

Including more pleasant / aspects in a required activity 
Focusing on inherently rewarding aspects of an activity 

Constructive 
thought  
patterns 

Identify and replace dysfunctional beliefs 
Mental imagery: creating optimistic or opportunity-oriented thinking patterns 
Self-talk: using constructive, self-instructive, self-motivating inner speech.  

Table 3. Self-Leadership strategies (Manz, 1992; Neck & Houghton, 2006). 

In general, students can benefit from applying the SL strategies. Consequently, high and regular usage 
of the individual SL strategies is desirable, but the promotion of self-punishment strategies needs to be 
seen in an ambivalent way: Self-punishment can have the potential to enhance self-regulation (Neck & 
Houghton, 2006), but when used excessively it is not seen as effective (Houghton & Neck, 2002). Self-
punishment could even be a trigger for psychosomatic disorders (Basyouni, 2019) or the Dobby Effect, 
which is associated with negative behavior (Nelissen & Zeelenberg, 2009). As a result, when promoting 
SL in a technology-enhanced learning environment, it is important to consider the strategy of self-pun-
ishment as potentially beneficial but harmful if used too heavily. 

Theoretically, SL is based on the framework of self-regulation theory, social cognitive theory, self-
management and self-control, and intrinsic motivation (Neck & Houghton, 2006). In contrast to self-
management SL does not focus on how to work, but also addresses the question of what to do and how 
to do it. Therefore SL integrates more intrinsic motivation and cognitive process aspects (Stewart et al., 
2011). Besides a conceptual distinction from self-regulation by Neck and Houghton (2006), Bailey et 
al. (2018) empirically proved, that SL appears to asses particular self-regulatory characteristics that help 
to predict job performance. This illustrates the independence of SL from the general self-regulation 
theory. Compared to SRL, SL strategies sometimes have obvious overlaps with SRL (e.g., self-goal 
setting), whereas SRL strategies are often very specific to the learning context (e.g., learning with other 
students). Furthermore, SRL strategies have a more descriptive character, whereas SL strategies are seen 
as more normative (James, 2009). With the Revised Self-Leadership Questionnaire (RSLQ), Houghton 
and Neck (2002) developed a validated and reliable measurement scale for SL containing 35 items. 
Andreßen and Konradt (2007) developed on the basis of the RSLQ the RSLQ-D, which is a validated 
German version of the RSLQ with 27 items.  

2.3 Related work 

Recent literature reviews provide overviews of current support systems promoting SRL in technology-
enhanced learning environments (Heikkinen et al., 2023; Wong et al., 2019) in higher education (Jansen 
et al., 2019) often with a focus on academic success (Edisherashvili et al., 2021). Furthermore, existing 
studies examine techniques to foster SRL in commonly used IS in the educational domain (e.g., Shine 
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and Heath (2020)) or combine digital technologies with certain SRL strategies (Yot-Domínguez & 
Marcelo, 2017). At the other end of the spectrum, there are literature reviews summarizing existing 
studies that demonstrate the positive effects of SL as a useful skill set to prepare students for their future 
careers (Goldsby et al., 2021; Harari et al., 2021). In addition, further studies underline the positive 
effects of SL on work performance and work engagement (e.g., Inam et al. (2021) or Schultz (2021)). 
This state of current research raises the tension for our study of the extent to which the effort invested 
in SRL technology pays off in the later professional lives of graduates. Figure 1 depicts the current state 
of research as well as the addressed research gap.  

 
Figure 1.  Research gap in the current state of research and related work. 

We aim to build on this existing knowledge base (technologies fostering SRL and effects of SL in work-
ing life) and investigate the research gap that bridges the insight by linking SRL to SL. In the existing 
literature, this investigation of the relationship between SRL and SL has been considered limited. We 
could only identify one similar approach by James (2009), who also examines the relationship between 
SL and SRL in terms of their behavioural, motivational, and cognitive dimension. The study indicates 
that SL and SRL address the same self-regulation processes by identifying some weak to moderate cor-
relations between several SL and SRL strategy dimensions. However, James (2009) states, that there 
should be further investigations on the cross-application of these theories: SL as a method for teaching 
SRL and SRL as an approach for promoting professional and organizational learning. Furthermore, 
Durnali (2020) found indications for a moderate positive correlation between SL and self-directed learn-
ing among university students in Turkey. However, implications for SRL training to promote SL are 
missing.  

3 Research Methodology 

3.1 Design Science Research 

The research context of this study is a larger Design Science Research (DSR) project that follows the 
DSR cycles of Hevner (2007). The focus of this project is an artifact that is iteratively improved. In this 
research project, the artifact is a web application with the aim to support students’ soft skills develop-
ment to prepare them for their future careers. So far, the web application is limited to the training of 
SRL strategies. To build this artifact, our research project has already gone through relevance cycles 
(examination of the environmental requirements for SRL training in higher education, first field testing 
of the web application in several basic IS lectures), rigor cycles (implementing basic SRL theories in an 
IS context, theoretical findings in the field of digital intervention towards an SRL behavior), and design 
cycles (building and evaluating the web application). The evaluation shows a high acceptance and a 
good appreciation among the students. The students highlight the relevance of SRL. In addition, the 
students made suggestions for improvement, which we implemented iteratively (Steinherr, 2021, 2023). 
The ongoing shift in the environment towards a digitized, fast-changing, and crisis-ridden working (Vay 
& Steinherr, 2023) and learning environment (e.g., broad usage of online learning platforms due to the 
Covid-19 pandemic), where leadership competencies are in demand as never before (Moldoveanu & 
Narayandas, 2019), initiated another relevance cycle in our DSR project (Vay & Steinherr, 2023). This 
recent relevance cycle revealed the need to expand the application domain of the web application from 
a learning context towards leadership training on self-regulation in higher education and entails the im-
plementation of the SL theory. Against this background, the results of this study can be classified as a 
guideline according to Offermann et al. (2010) as the study investigates how the web application on 
SRL should be expanded to enable the development of well-rounded graduates who also meet the nec-
essary self-regulation requirements of current working environments through SL. 
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3.2 Data Collection 

The target population of our research is IS students in higher education. Therefore, we collected data 
from different IS courses at a German university. For a broad range of IS students, we surveyed IS 
courses at bachelor's and master's level. Table 4 summarizes the descriptive data of the participating 
students.  

 
Course N Gender Age 

m f 18-20 21-23 24-26 27-29 >29 
Bachelor 39 29 10 7 19 10 2 1 
Master  29 22 7 0 15 13 1 0 
Total 68 51 17 7 34 23 3 1 

Table 4. Demographics of participants. 

Data collection took place during the first session of each course. The survey consisted of three different 
parts. Figure 2 depicts the structure of the used questionnaire.  

Demographics 
  
Gender 
Age 
Course 

LIST-K 
 
Cognitive strategies (4 subscales) 
Metacognitive strategies (3 subscales) 
Management internal resources (3 subscales) 
Management external resources (3 subscales) 
 

RSLQ-D 
 
Behavior-focused strategies (5 subscales) 
Natural reward strategies (1 subscale) 
Constructive thought pattern strategies (3 subscales) 

Figure 2. Structure of the questionnaire used in this study.  

The first part contained demographic information. To minimize cognitive effort and to increase the like-
lihood that students would complete the survey thoughtfully, we decided to use the validated short ver-
sion of an SRL questionnaire to measure SRL: The LIST-K questionnaire with a total of 39 items 
measures 13 subscales (Klingsieck, 2018). These subscales are mapped to the four subordinate SRL 
strategies: cognitive and metacognitive strategies as well as strategies for the management of internal 
and external resources in a differentiated way. The third part of the questionnaire is a German SL ques-
tionnaire (RSLQ-D), based on the RSLQ designed by Houghton and Neck (2002). With a total of 27 
items, the RSLQ-D measures 9 subscales. These subscales can be categorized into the three SL strate-
gies: behavior-focused strategies, natural reward strategies, and constructive thought pattern strategies. 
Previous research has examined both scales, the LIST-K as well as the RSLQ-D, multiple times with 
regard to scale properties, reliability (internal consistency), and validity (construct and criterion-related 
validity) and stated them to be reliable, construct-valid scales (Andreßen & Konradt, 2007; Houghton 
& Neck, 2002; Klingsieck, 2018).  

In our survey, we measured students’ agreement with the items of the LIST-K and the RSLQ-D using a 
5 Point Likert Scale. With 1 “strongly disagree” and 5 “strongly agree”. 

4 Results 

4.1 Internal consistency and descriptive data 

To determine the internal consistency of the measured items, we analyzed Cronbach’s alphas (α) for the 
constructs of the LIST-K (Table 5) and the RSLQ-D (Table 6). In addition, we report the descriptive 
data for all constructs.  
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 SRL strategy α Min  Max Mean 

co
gn

iti
ve

 Elaboration 0.68 2.33 5.00 3.6667 
Repeating 0.72 1.33 5.00 3.4510 
Organizing 0.85 1.00 5.00 3.5147 
Critical thinking 0.76 2.00 5.00 3.3235 

m
et

a-
co

gn
i-

tiv
e Monitoring 0.70 1.00 5.00 3.2647 

Regulation 0.64 1.67 5.00 3.8039 
Goal setting and planning 0.73 1.00 5.00 3.3529 

Re
so

ur
ce

 m
an

-
ag

em
en

t 

Time management 0.70 1.00 5.00 2.8578 
Attention 0.87 1.00 5.00 3.2353 
Effort 0.50 2.33 5.00 4.2206 
Literature 0.88 1.00 5.00 3.1863 
Environment 0.32 1.67 4.67 3.4167 
Learning with other students 0.83 1.00 5.00 2.8627 

Table 5. Descriptive data of the LIST-K. 

The descriptive data show that students use the learning strategies at different levels. While effort has 
the highest mean value, with 4.2206, the learning strategy that addresses time management shows the 
lowest value with 2.8578. The reliability analysis of the constructs of the LIST-K shows that not all 
constructs have the minimum internal consistency of Cronbach’s alpha ≥ 0.70. Consequently, we ex-
clude the LIST-K constructs elaboration, regulation, effort, and learning environment from further anal-
ysis. Table 6 summarizes Cronbach’s alphas (α) as well as the descriptive data of the RSLQ-D.  
 

SL strategy α Min Max Mean 
Self-observation 0.45 2.33 5.00 4.1863 
Self-goal setting 0.70 2.00 5.00 3.8922 
Self-rewarding 0.92 1.00 5.00 3.2696 
Self-punishment 0.78 2.33 5.00 4.1863 
Self-cueing 0.83 1.33 5.00 3.7402 
Natural rewards 0.36 2.33 5.00 3.8431 
Self-talk 0.73 1.33 5.00 3.8627 
Mental imagery  0.85 1.00 5.00 3.3971 
Identification and replacement of dysfunctional beliefs 0.70 2.33 5.00 3.9363 

Table 6. Descriptive data of the RSLQ-D. 

The descriptive data of the RSLQ-D show that students apply all SL strategies on a high level. No mean 
value is below 3.2 (“neutral”) but there are several mean values around 4 (“agree”). The reliability anal-
ysis of the constructs of the RSLQ-D shows that not all constructs have the minimum internal con-
sistency of Cronbach’s alpha ≥ 0.70. Consequently, self-observation and natural rewards cannot be 
included in further analysis. 

4.2 Relation of self-regulated learning strategies and self-leadership 

To identify relations between SRL strategies and SL strategies, we performed seven individual multiple 
regression analyses using IBM’s Statistical Package for  Social Sciences (SPSS) software. Our goal was 
to identify the significant relations of SRL strategies on each of the seven SL. With regard to our research 
question on the relation of SRL and SL, we regressed 7 SL strategies on 9 SRL strategies. We first 
analyzed the collected data and identified the prerequisites as given (linear relationship, no outliers, 
independence of the residuals, no multicollinearity, homoskedasticity, and normal distribution). Table 
7 presents the results of the seven applied multiple linear regression analyses. 
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Depending variable Durbin-
Watson 
statistic 

R R² Ad-
justed R 

good-
ness-of-

fit 

F(9, 58) p < .05 

Self-goal setting 2.293 .628 .394 .300 high 4.198 Significant 
Self-rewarding 2.210 .618 .382 .286 high 3.361 Significant 
Self-punishment 2.450 .575 .331 .227 high 3.190 Significant 
Self-cueing 2.172 .582 .339 .236 high 3.300 Significant 
Self-talk 2.156 .531 .282 .171 high 2.530 Significant 
Mental imagery  2.023 .404 .163 .033 low 1.256 Not significant 
Identification and re-
placement of dys-
functional beliefs 

2.062 .429 .184 .057 low 1.452 Not significant 

Table 7. Summary of seven multiple linear regression analyses.  

The Durbin-Watson statistics of the seven multiple linear regression analyses show that the seven un-
derlying models have no autocorrelation, as all values are around 2. Regarding the R², Cohen (2013) 
defines their goodness of fit as follows: low goodness of fit |R²| = .02; moderate goodness of fit |R²| = 
.13; high goodness of fit |R²| = .26. The criterion for significance is a significance level of p < .05. As 
Table 7 depicts, five of the seven multiple linear regression analyses identified the underlying model as 
significant. Consequently, in these models, the use of SRL strategies is able to significantly predict self-
goal setting, self-rewarding, self-punishment, self-cueing, and self-talk. However, the SL strategies men-
tal imagery and identification and replacement of dysfunctional beliefs are not significantly related to 
SRL strategies. Figure 3 shows the identified significant relations and the corresponding regression co-
efficients based on the results of the seven multiple linear regression analyses. 

 
Figure 3. Identified significant relations between SRL and SL constructs. 

The seven multiple linear regression analyses identified several significant relations between SRL and 
SL. In the analysis, we investigated the relation between nine SRL and seven SL strategies. Of the six 
SRL strategies that showed a significant relation to SL, three were identified without a significant rela-
tion. While three SRL strategies (attention, literature, monitoring) do not have a significant relation to 
SL strategies, most SRL strategies show a positive and significant relation to SL strategies. The multiple 
linear regression analysis identified repeating with two significant relations (self-rewarding and self-
punishment). Five SRL strategies (learning with other students, organizing, goal setting and planning, 
time management, and critical thinking) are identified with a significant relation to one SL strategy. Out 
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of the seven identified relations between SRL and SL, one relation shows a negative relation (learning 
with other students and self-punishment).  

The seven multiple linear regression analyses also identified that most SL strategies have a significant 
relation to SRL. While five SL strategies (self-rewarding, self-cueing, self-goal setting self-talk) are 
significantly related to SRL, two SL strategies (mental imagery and identification and replacement of 
beliefs) do not show a significant relation. Out of the SL strategies that are related to SRL, three (self-
rewarding, self-punishment, self-cueing, self-talk) have a relation to a single SRL strategy and two (self-
punishment and self-goal setting) have a significant relation to two SRL strategies.  

5 Discussion 

The goal of this study was to identify relations between students’ SRL and SL usage and to relate these 
findings to digital technologies or content. Based on these findings, we derive practical implications and 
improvement opportunities for SRL training towards a more job-oriented self-regulation training by also 
considering SL in a technology-enhanced learning environment.  

5.1 Identified relations between SRL and SL   

This study reveals several statistically significant relations between students’ usage of SRL and SL strat-
egies. Three cognitive SRL strategies show a positive significant relation to SL strategies: First, the 
cognitive SRL strategy organizing is positively related to the SL strategy self-cueing (0.354*). This 
implies that students who organize their learning activities, use self-cueing as a strategy to remind them-
selves, e.g., of their own goals, and to regulate themselves. Second, the cognitive SRL strategy critical 
thinking is positively related to the SL strategy self-talk (0.420*). This implies that students who use 
critical thinking tend to use the constructive-thought pattern strategy self-talk from an SL perspective to 
regulate themselves. Third, the cognitive SRL strategy repeating is positively related to the SL strategies 
self-rewarding (0.452*) and self-punishment (0.397*). This indicates that students applying the SRL 
strategy repeating tend to use self-rewarding but also self-punishment strategies to regulate themselves 
in an SL context. Due to the identified significant and positive relationship of these three cognitive 
learning strategies and SL, the training of these SRL strategies might also bring benefits to students’ SL 
skills.  

Furthermore, the metacognitive SRL strategy goal setting and planning is positively related to the SL 
strategy self-goal setting (0.309*). This implies that students who use SRL goal setting and planning 
strategies within their learning activities tend to use also self-goal setting strategies from an SL perspec-
tive to regulate themselves. This also indicates a possible overlapping of both theories.  

In addition, SRL strategies dealing with resource management show significant relations to SL strate-
gies. Here, the SRL strategy learning with fellow students is negatively related to the SL strategy self-
punishment (-0.414*). This indicates that students who learn in groups with their fellow students use 
less self-punishment to regulate themselves. The resource management related SRL strategy time man-
agement is positively related to the SL strategy self-goal setting (0.294*). This implies that students who 
manage their time tend to have self-set goals they follow to regulate themselves.  

Moreover, for the statistically significant relations between SRL and SL, we identified three SRL strat-
egies that have no relation with SL strategies: attention, literature, and regulation. Furthermore, the SL 
strategies identification and replacement of dysfunctional beliefs and mental imagery do not have rela-
tions with SRL strategies. Based on these findings, the following conclusions can be drawn. First, the 
promotion of the strategies attention, literature, and regulation does not influence the usage of any SL 
strategy. Consequently, these strategies can be considered as rather specific strategies for a learning 
context. Second, skills related to the identification and replacement of dysfunctional beliefs and mental 
imagery need to be trained to gain, from an SL perspective, holistically trained graduates.  
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5.2 Practical implications 
In terms of practical implications, our results allow us to suggest how SRL and SL skills can be simul-
taneously promoted in technology-enhanced learning environments. Combining the results of the seven 
multiple linear regression analyses with the results of the "Survey of Self-Regulated Learning with 
Technology in Higher Education" (Yot-Domínguez & Marcelo, 2017) and related work provides con-
crete recommendations for more holistic and job-oriented self-regulation training in higher education. 
In the following, we discuss opportunities to foster both SRL as well as SL in technology-enhanced 
learning environments, with a focus on higher education.  
The SRL strategy repeating can be promoted by providing multimedia resources. This includes, for 
example, the repetition of definitions or formulas over and over, using digital flashcards, listening to 
video recordings or podcasts of lectures over and over, and highlighting material in scripts (Weinstein 
et al., 2011; Yot-Domínguez & Marcelo, 2017). Combining repeating with self-rewarding can be done 
through prompts for self-rewarding at the end of lecture recordings that suggest students to reward them-
selves for completing the repetition task. Such rewards for students can include reminders of future 
benefits of learning behavior, as well as physical objects, or self-praising thoughts (Manz, 1992). The 
relation to self-punishment can be made by eliminating rewards that foster negative behavior, such as 
unsustainable or incomplete repetition phases. By establishing rewards for behaviors that are more de-
sirable than unwanted behaviors, students can systematically guide themselves towards desired behav-
iors (Manz, 1986). 
The SRL strategy organizing can be applied using specific apps, for example, graphic organizers, to 
create outlines, cause-and-effect charts, mind maps, and relationship diagrams (Weinstein et al., 2011; 
Yot-Domínguez & Marcelo, 2017). By identifying and highlighting priorities and cues regarding im-
portant learning tasks, organizing can also address self-cueing (Manz, 1992). Lecturers can enrich or-
ganizing tasks, for example, to create mind-maps summarizing the content of a lecture unit with prompts 
for self-cueing. In doing so, students train to identify cues and guide their focus (Manz, 1992).  
The SRL strategy critical thinking can be applied by questioning one’s understanding while reading 
digital scripts or consuming lecture videos and further internet resources (Bjork et al., 2013; Yot-
Domínguez & Marcelo, 2017). When guiding students in their critical thinking, for example through 
reflective questions in provided digital resources, lecturers can add prompts such as “explain yourself 

why/how […]” to nudge students towards self-talk. In this way, constructive self-talk, including self-
instructional thoughts, can be fostered (Manz, 1992). This helps students prepare for potential compre-
hension difficulties and upcoming challenges (Manz, 1992).  
The SRL strategy learning with fellow students can be supported by instructing students to use commu-
nication tools (e.g., messenger), cloud-based production and storage tools that might already be included 
in a university’s learning management system as well as further social networks (Yot-Domínguez & 
Marcelo, 2017). Studies show that students who learn in groups foster their self-esteem,  sense of worth, 
and motivation (Rienovita et al., 2018). Consequently, learning with fellow students could prevent stu-
dents from relying too heavily on self-punishment and lead students towards applying this learning strat-
egy in a healthy level (Manz, 1992).  
The SRL strategy goal setting and planning can be carried out using open-source products, web 2.0 
tools, social networking sites, as well as blogging tools, for example, through e-portfolios, including the 
ability to share the goals with peers or teachers (Alexiou & Paraskeva, 2010; Yot-Domínguez & Mar-
celo, 2017). Besides, the possibility to work out learning material by themselves with the help of multi-
media content and sharing ideas with others, e.g., via social networks, could foster self-goal setting 
among students (Yot-Domínguez & Marcelo, 2017). The SRL strategy time management can be sup-
ported by providing specific apps and calendars (Yot-Domínguez & Marcelo, 2017). Calendars that are 
compatible with personal digital calendars to keep track of deadlines as well as exam dates, remind 
students of important dates, and study before deadlines are beneficial (Mei, 2016). Goal setting and 
planning, as well as time management, can foster self-goal setting, for example, through prompts for 
specific goal setting and the consideration of long- and short-term goals when students plan their weekly 
schedules and share goals (Manz, 1992).  
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SRL  
strategy 

Relation SL  
strategy 

Suggested technol-
ogy or digital content 

Exemplary implementation 

repeating 
positive self-rewarding 

Multimedia resources  Implementation of self-rewarding 
prompts in learning videos positive self-punish-

ment 

organizing positive self-cueing Specific apps and cal-
endars 

Implementation of calendars into the 
learning management systems which 
are compatible with personal digital 
calendars 

critical 
thinking positive self-talk digital scripts, videos, 

Internet resources 
Implementation of reflective questions 
after a digital learning unit 

learning 
with fellow 
students 

negative self-punish-
ment 

Communication tools, 
cloud-based produc-
tion/storage tools, so-
cial networks 

Implementation of messenger applica-
tions, social networks, and share digital 
files folders into the learning manage-
ment system 

Goal setting 
and plan-
ning positive 

 

Self-goal set-
ting 
 

Multimedia content, 
social networks 

Implementation of self-goal setting and 
sharing functions directly after videos 
and, in general, into the learning man-
agement system 

Time man-
agement 

Specific apps and cal-
endars  

Implementation of calendars into learn-
ing management systems which are 
compatible with personal digital calen-
dars 

Table 8. Relations between SRL strategies, SL strategies, and technology or digital content. 

Regarding the three SRL strategies without statistically significant relation with SL strategies, the ques-
tion arises of how these SL strategies can be fostered through the usage of digital tools in a technology-
enhanced learning environment. One possible way to answer this question could be the use of psycho-
logical methods, e.g., Kocur et al. (2021), which aim to reduce dysfunctional beliefs with a computer-
assisted avatar-based adjunct. To train mental imagery, digital experiences could be used to stimulate 
and foster its usage (Stergiou et al., 2019). While this chapter provides an overview and inspiration for 
lecturers to implement a more holistic self-regulation training that addresses both SRL and SL, studies 
highlight the importance of explicitly addressing these strategies as learning goals (Majid et al., 2019; 
Steinherr & Vay, 2022). Thus, only providing technologies or content to promote self-regulation without 
embedding them in a way that requires students to actively interact with them is not sufficient for suc-
cessful education. Furthermore, lecturers should give students concrete tasks and prompts and thus pro-
vide guidance on the usage of the addressed SRL and SL strategies. 

5.3 Theoretical contribution 
From a theoretical perspective, we contribute to filling an existing research gap by examining the rela-
tionship between different theories of self-regulation (Houghton & Neck, 2002; James, 2009). The re-
lationships identified in this study extend the understanding of the SL and SRL constructs.  
With a focus on superordinate strategies, analyzing the interrelationships of SRL and SL reveals a clear 
pattern. From an SRL perspective, all superordinate strategies (cognitive, metacognitive, and resource 
management) show a significant relation to SL. However, from an SL perspective, mainly behavior- 
focused strategies have a significant relation to SRL. This reveals that the superordinate strategy con-
structive thought patterns (including the identification and replacement of dysfunctional beliefs and 
mental imagery) is a valuable addition to SRL towards a more holistic self-regulation training. 
Analysis at the level of individual SRL strategy reveals multiple significant correlations between both 
theories. These significant positive relations, along with the constructs themselves, indicate an 
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overlapping of both theories. For example, the data suggest that the SRL strategies goal setting and 
planning, and time management may overlap with the SL strategy self-goal setting. However, the data 
also suggest differences between both theories. The SRL strategies monitoring, literature, and attention 
do not show significant relations to SL. The items of literature and attention indicate a clear focus on 
learning tasks (e.g., “I consult additional literature when my notes are incomplete.”, “If there are ques-
tions or tests included in the learning material, I use them to check myself.”). This can explain the ab-

sence of the more job-oriented self-regulation theory of SL. However, the construct attention, which 
includes items such as “It's hard for me to stay on task “, and “I am easily distracted” (both items are 
coded reversed) might provide a valuable addition and further development of the SL theory. Moreover, 
the SL theory also provides self-regulatory aspects that could enrich SRL. In our study, identification 
and replacement of dysfunctional beliefs, as well as mental imagery are identified without a significant 
relation to measured SRL strategies. Regarding mental imagery there is already existing research in the 
field of pedagogical psychology, that is revealing its relation to SRL (Efklides, 2011). Combining the 
findings of previous research and the findings of our study suggests a consideration of mental imagery 
within the SRL theory to broaden higher education students’ self-regulation training. This enrichment 
could be beneficial for both, students’ current academic careers and also future workplaces.   

6 Outlook to future research  

By investigating the relationship between SRL and SL, we were able to provide theoretical and practical 
implications for leadership education in a technology-enhanced learning environment. Our study reveals 
multiple significant relations between students’ SRL and SL strategy usage. These findings suggest sev-
eral insights for self-regulation training in the context of leadership education in higher education: First, 
the application of SRL strategies is partially related to SL skills that are important for future executives 
in our complex and dynamic working environment (Watkin et al., 2017). Second, some SL skills are not 
related to the application of SRL strategies. More specifically, these SL strategies are the identification 
and replacement of dysfunctional beliefs and mental imagery. Consequently, these strategies need to be 
trained separately from the SRL training. Therefore, the necessity for researchers and practitioners to 
deal with the promotion of these strategies in a technology-enhanced learning environment arises. In 
this regard, they need to find out how to use, develop, and apply digital content or technologies to gain, 
from an SL perspective, well-trained and well-rounded graduates who are ready for the challenges in 
our complex and dynamic working environment. Our study is limited by several constructs that were 
not able to meet the criterium for internal consistency (Cronbach’s alpha  ≥  0.70). Due to this require-
ment for meaningful analysis, a total of six constructs were excluded from the further investigation (self-
observation, natural rewards, elaboration, regulation, effort, and learning environment). Furthermore, 
our study has a certain risk of being influenced by an endogeneity problem. Therefore, we recommend 
confirming our results, e.g. by collecting and analyzing time series or panel data (Sande & Ghosh, 2018). 
Besides, our findings are based on two German questionnaires that address SRL or SL. While the ques-
tionnaires selected for the study are the most fitting questionnaires for the participants (German IS stu-
dents), other questionnaires in English capture different facets of SRL. Therefore, to gain a deeper un-
derstanding, we suggest further investigation of the relations between different SRL concepts and SL. 
Based on our findings, we encourage further research towards a more holistic self-regulatory training 
for higher education that addresses both competencies that students need during their academic educa-
tion but also includes competencies students require as future leaders. In addition, we promote research 
on technology to foster self-regulatory competencies from a practical as well as a theoretical perspective.  
In general, a more detailed framework that refines our findings by describing the impact of a particular 
technology or content on self-regulatory capabilities could be an interesting area of research. Especially 
for the SL strategies not being fostered by SRL training (identification and replacement of dysfunctional 
beliefs and mental imagery) further research is needed to reveal which digital technologies, tools, or 
methods help to implement the promotion of these strategies in higher education.  
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