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Abstract 
Teachers have long been using mobile devices to support their personal learning. Especially 
during the COVID-pandemic, the professionalization of teachers demanded the use of mobile 
solutions, which requires them to apply self-regulated learning strategies. This article focuses 
on mobile self-regulated professional learning of Flemish teachers in primary education. The 
study examined (1) which profiles in self-regulated learning can be distinguished in a mobile 
learning environment and (2) whether there is a correlation between mobile self-regulated 
learning and the willingness to call on mobile learning. An explorative study was conducted 
by interviewing primary teachers (N=141) by means of an online survey. An explorative 
factor analysis confirmed that there are ten latent factors, which clustered around eight 
components (1) self-efficacy, (2) help seeking, (3) task appreciation, (4) goal-setting, (5) self-
reflection, (6) strategical planning, (7) concretization and (8) metacognitive strategies. When 
comparing the subscales to age, a significant positive correlation was found with 
metacognitive strategies and strategical planning, indicating that older teachers utilized these 
self-regulatory strategies more than younger participants. In sequence, a latent cluster 
analysis identified two profiles in mobile self-regulated learning, namely a moderate and high 
profile in self-regulated learning. Furthermore, a bivariate test with Pearson correlation 
coefficient confirmed that there is a positive correlation between the overall score of mobile 
self-regulated learning of teachers and the degree to which they are willing to use mobile 
learning for their professional learning. More specifically, a correlation was found with the 
self-regulated learning skills: metacognitive learning strategies, self-reflection, 
concretization, and goal-setting. 
 
 
Keywords: Teacher Self-Regulated Learning, Mobile Professional Learning, 
Professionalization 
 
 
 
 
 

 

iafor 
The International Academic Forum 

www.iafor.org 



 

Introduction 
 
One of the most important influencing factors for quality teaching is the presence of an 
effective teacher (Timperley & Alton-Lee, 2008). Professionalization can be defined as the 
learning process of teachers to improve classroom practice (Avalos, 2011). Teachers are 
expected to innovate and learn independently (Butler et al., 2004; Peeters et al., 2014; 
Timperley & Alton-Lee, 2008), which requires them to apply self-regulated learning 
strategies and skills. Moreover, the presence of teachers’ self-regulatory skills has been found 
to positively influence students' self-regulated learning (Peeters et al., 2014), which in turn 
supports students' motivation and self-confidence (Vandevelde et al., 2013), increases later 
participation in lifelong learning (Bandura, 2006) and positively influences their learning 
outcomes at school (Peeters et al., 2014).  
 
In recent decades, mobile learning environments have made their appearance in various 
educational settings and sectors, including compulsory education as well as teacher 
professionalization programmes (Aubusson et al., 2009). Mobile learning tools are accessible 
to users anytime, anywhere, leading to the increased flexibility of learning (Aarreniemi-
Jokipelto & Goulart, 2018). Moreover, mobile learning is associated with greater learner 
autonomy (Jansen et al., 2017) and can therefore meet teachers' learning and 
professionalization needs (Elliott, 2017). On the other hand, the learners’ autonomy in mobile 
learning requires the application of self-regulated learning strategies (Vanslambrouck et al., 
2019).  
 
Although the core concepts of mobile learning, self-regulated learning and teacher 
professionalization are interrelated and have several common threads, limited research has 
been conducted that brings all three concepts together. Within the context of mobile teacher 
professionalization (see, e.g., Elliott, 2017; Vu et al., 2014) research focuses mostly on 
promoting the self-regulated learning of students through teachers’ professional development, 
but not on the self-regulated learning of the teachers themselves. In turn, research focusing 
specifically on teachers’ self-regulated learning does not put focus on mobile or online 
learning environments (Delfino et al., 2010; Peeters et al., 2014). This research explores the 
relationship between teachers' self-regulated learning on the one hand and the use of mobile 
learning tools on the other. Thus, it contributes to the further theoretical underpinning of the 
concept of teachers' mobile self-regulated learning and, within a context of mobile 
professionalization, allows for adequate support for teachers in this regard (Kim et al., 2019).  
 
Teacher self-regulated learning 
 
Self-regulated learning (SRL) is defined as a complex and voluntary process, in which the 
learner proactively directs their learning process towards the achievement of a certain goal 
(Dunn & Rakes, 2015). Within this cyclical learning process, Zimmerman (2002) 
distinguishes three phases. The forethought phase precedes task performance and involves 
activities related to learner motivation and planning of the task. It then moves on to the 
performance phase, in which the individual self-observes and controls their behaviour to 
actively improve their learning. Finally, the self-reflection phase involves looking back on 
the learning situation and evaluating the learning progress or outcomes. In general, self-
regulated learning starts from autonomous behavioural and emotional regulation 
(Zimmerman, 2002) and encompasses several domains, namely: metacognition, behaviours, 
motivation and context (Vanslambrouck et al., 2019). 
 



 

In terms of teachers' self-regulated learning, Peeters et al. (2014) distinguish (1) the self-
regulation of teaching as a response to what occurs in practice and (2) the self-regulation of 
the teacher’s own learning. Teachers who are proficient in self-regulated learning are better 
able to define meaningful learning experiences and adjust their teaching according to what 
they have learned (Peeters et al., 2014). Furthermore, they show higher levels of motivation 
and self-efficacy to engage in learning (Ghonsooly & Ghanizadeh, 2013). Butler (2003) 
argues that the core purpose of professionalization is to restructure teachers' knowledge by 
exposing links between theory and practice. Applying self-regulated learning strategies, like 
reflection-in-action, allows teachers to connect prior learning to practice leading to more 
meaningful learning (Tillema & Kremer-Hayon, 2002).  
 
Mobile and self-regulated professional learning 
 
Mobile learning supports reflection-in-action (Aubusson et al., 2009) because mobile 
resources are quickly accessible and allow the user to capture practical experiences 
efficiently. Aarreniemi-Jokipelto and Goulart (2018) define mobile learning as learning using 
mobile devices such as laptops, tablets and smartphones (Aarreniemi-Jokipelto & Goulart, 
2018; Burden et al., 2019), but it also points to learner mobility (Aarreniemi-Jokipelto & 
Goulart, 2018; Aubusson et al., 2009, p.234). The use of portable devices offers a way to 
learn anytime and anywhere (Motiwalla, 2007) and can support and reinforce authentic 
learning situations (Zydney & Warner, 2016). For example, users can search for information 
related to something they have just encountered (Hsu & Ching, 2015). Furthermore, the 
implementation of mobile learning supports teachers’ self-regulated learning by offering the 
possibility for immediate feedback (Hsu, 2015), the personalisation of learning experiences 
(Wei & Chou, 2020) and it allows concrete experiences to be shared with others, for example 
by using video recordings and to build on them later (King et al., 2018). 
 
To ensure qualitative online learning, self-regulated learning is considered a prerequisite 
(Bothma & Monteith, 2004; Inan et al., 2017). Due to the high autonomy of the learner 
within an online learning context, as it is often less structured than a formal learning 
environment, the learner needs to apply self-regulated learning strategies (Tseng et al., 2018; 
Kim et al., 2019; Vanslambrouck et al., 2019). Furthermore, motivational self-regulatory 
strategies are positively associated with learner engagement (Artino & Stephens, 2009). 
Being able to self-motivate prevents disengagement in the learning process, leading to higher 
success rates in online learning environments. Additionally, a positive self-perception of 
technology use and autonomous learning influence the willingness to learn online, which in 
turn is an important predictor of achieving intended learning outcomes in online learning 
(Wei & Chou, 2020).  
 
Measuring teachers’ mobile self-regulated learning 
 
As self-regulated learning is proven to be important in mobile learning, different scholars 
have measured learners’ abilities to self-regulate their mobile learning. Vanslambrouck et al. 
(2019) argue that self-regulated learning can be expressed in both qualitative and quantitative 
ways. The quantitative interpretation of self-regulated learning assumes that the more 
learning strategies are used, the higher the self-regulated learning profile. The qualitative 
interpretation considers the efficiency of strategies as a function of learning outcomes 
(Vanslambrouck et al., 2019).  
 



 

Using the Online Self-regulated learning questionnaire (OSLQ) by Barnard et al. (2009), 
Vanslambrouck et al. (2019) found a distinction between a high, medium and low self-
regulated learning profile among adult students in a blended learning environment. 
According to their findings, students in the high profile score better on time management, 
whilst students in the low profile need more support from peers or an instructor. In contrast, a 
study conducted by Barnard-Brak et al. (2010) found five profiles using the same instrument 
as Vanslambrouck et al. (2019) on a sample of university students. Here, individuals in a first 
profile scored low on all subscales while the second profile shows individuals who scored 
high across the board. In addition, Barnard-Brak et al. (2010) found a class that scores 
relatively high, but not to the same extent as the latter group. The other two profiles score 
strongly on certain subscales. Whilst one class scores higher on skills linked to the 
preparatory phase of self-regulated learning (cf. goal-setting and environmental structuring), 
the latter class scores higher on skills linked to the implementation and reflection phase, 
namely: help-seeking, self-assessment and task strategies. Though these studies provide 
useful insights in the mobile self-regulated learning of adult students, neither focuses on non-
academic contexts, professionalization or teachers in specific. As mobile self-regulated 
learning can differ according to context and personal characteristics (Greene & Azevedo, 
2007), it is important to study the concept with different target groups. 
 
Aim of the study 
 
This study aimed to examine the self-regulated learning skills of primary teachers using 
mobile devices to support their professional development. The following research questions 
were addressed: 
 

1. Which self-regulated learning profiles can be distinguished with Flemish primary 
teachers that use mobile learning resources to support their professionalization?  

 
2. How does the willingness to use mobile learning resources correlate with the self-

regulated learning of Flemish primary teachers in light of their professionalization?  
a. What is the correlation with their self-regulated learning? 
b. What is the correlation with the components of self-regulated learning?  
c. What is the correlation with the observed profiles?  

 
Method 
 
Context, participants, and procedure 
 
Data for this quantitative study were collected from December 2020 until February 2021 
using online surveys. A random multistage sample was used for this purpose (Lynn, 2011). In 
the initial stage, seventeen of the 300 Flemish municipalities were drawn, after which three 
schools were drawn from each municipality. Using the address lists on the website of the 
Flemish Ministry of Education and Training (2020), the principals of these schools were 
contacted to ask them to pass on the survey to the teachers. Because of the low response rate, 
the respondents were further supplemented with a convenience sample (Alkassim et al., 
2016), in which the principal researcher reached out to schools and teachers in her immediate 
vicinity to complete the survey and pass it on to others. In addition, the survey was shared in 
Facebook groups of primary school teachers at three different times. 
 



 

In total, 141 Flemish primary teachers were included in the study of which 119 were ordinary 
primary school teachers and 22 special education teachers. 16 of them were male and 125 
were female. This male-female ratio was representative of the population (±12%; Department 
of Education and Training, 2020). The mean age of the respondents was 34 years (SD = 
11.02) with a range of 21 to 60 years. 
 
Instruments 
 
The survey was constructed in three parts: (1) demographic characteristics, (2) willingness to 
engage with mobile learning and (3) teachers’ self-regulated learning. To operationalize the 
core concept of mobile learning two questions were developed: (1) how often have you 
already used these resources and (2) what resources would you ever turn to on your 
initiative? The instruction here referred to the use of mobile resources as a function of their 
own professionalization and explicitly not for the benefit of the students. Respondents were 
presented with a list of mobile resources, where they could answer the question for each 
resource on a scale ranging from (1) never to (5) daily. To determine the list of mobile 
resources, an inventory was created by entering the search term ‘TI = ("mobile" OR "online") 
AND ("professional development" OR "teacher education")’ into the Web of Science 
platform. The results were narrowed by category (= educational research) and by publication 
date (= 2016 to 2020). The search term yielded a total of 141 articles. The titles, keywords 
and abstracts were then scanned for any reference to mobile learning resources. This 
enumeration was further supplemented with resources already found in the earlier literature 
search. The list was then simplified by taking synonyms and highly related resources 
together. This yielded an inventory of thirteen items: social media, online professional 
learning communities, online courses, apps, videos, online workshops, online learning 
materials, online mentoring, e-books, blogs or blogging, e-portfolio, podcasts and educational 
games. 
 
To survey self-regulated learning the SRLMQ (Littlejohn et al., 2016), a 5-point Likert scale, 
was adapted and translated to fit the scope of the research. The participants answered 42 
questions with a value ranging from (1) not at all true for me to (5) very true for me. To 
administer this survey to Flemish teachers, the questionnaire was translated into Dutch. 
Linguistic equivalence (Peña, 2007, p. 1256) was pursued through a simplified version of the 
back-translation method of Beaton and Guillemin (2000) where two linguists worked 
together to translate the questionnaire. In the first stage, one of the linguists translated the 
original English questionnaire into Dutch, after which the translated questionnaire was back-
translated by the second linguist. The second linguist who performed the back-translation was 
not familiar with the original version or with the core concepts of the study. In the final stage, 
the three versions of the questionnaire (original questionnaire, translation and back-
translation) were compared with each other, with discrepancies eliminated in concert. This 
qualitative validity check led to the approval of the Dutch questionnaire.  
 
As a second qualitative validity check, the online survey was tested by three teachers and 
modified according to their feedback. The full questionnaire was further discussed and 
refined in collaboration with the co-authors.  
 
Data analysis 
 
First, the data were fed into SPSS 26 and checked for errors and missing values. An 
exploratory factor analysis (EFA; Henson & Roberts, 2006; Yong & Pearce, 2013) with a 



 

Varimax rotation was conducted (Yong & Pearce, 2013) to check the 42 translated items 
regarding self-regulated learning for validity. The components found were then combined 
into an overall score.  
 
To find out if latent profiles could be identified, a cluster analysis was performed. Because 
the number of profiles was not known in advance, two hierarchical agglomerative cluster 
analyses were performed. A k-means cluster analysis was conducted to assign the cases to the 
appropriate cluster (Landau & Everitt, 2004). To control for heterogeneity, different models 
were compared using the Akaike information criterion (AIC) and the Bayesian information 
criterion (BIC), with a smaller value indicating a better fit (Vanslambrouck et al., 2019; 
Witherspoon et al., 2019). Based on the observation of different profiles, a new variable was 
created that classifies respondents according to the profile they belong to. 
 
To study teachers’ willingness to engage in mobile learning, a second exploratory factor 
analysis was conducted on the thirteen questionnaire items. The different components were 
checked for homogeneity (Cronbach's alpha > .60) and then pooled into a score (Gliem & 
Gliem, 2003). Lastly, a t-test was conducted (Field, 2017) to examine whether the willingness 
to use mobile resources (test variable) in the context of professionalization was correlated 
with: (1) the teachers’ self-regulated learning profile, (2) their overall self-regulated learning 
score, and (3) the subcomponents of self-regulated learning (split variables). 
 
Results 
 
Self-regulated learning of primary teachers 
 
To assess teachers' self-regulated learning, an exploratory factor analysis with a Varimax 
rotation KMO = .84 proved that the sample size was adequate and desirable for factor 
analysis (Beavers et al., 2019). Bartlett's test of sphericity X2(861) = 3094.24, p < .001 
showed that the correlations between the items were large enough to perform the EFA (Field, 
2017). The results of the factor analysis did not match the original questionnaire. According 
to the analysis, there are ten latent factors with eigenvalues > 1 (Costello & Osborne, 2005). 
Together, these explain 65.99% of the variance. Items clustered around the same component 
showed that eight components were involved (factor loading > .50). Four of those 
components matched the original questionnaire and were therefore labelled the same: (1) 
self-efficacy, (2) help-seeking, (3) task appreciation, and (4) goal-setting. A fifth scale 
contained all items from the self-reflection phase except for one item and was therefore 
labelled as (5) self-reflection. In labelling the remaining three scales, the similarity of the 
items was considered which resulted in the following labels: (6) strategic planning; (7) 
concretization, indicating with learning gains translated into more concrete insights for 
practice and; (8) metacognitive learning strategies (Pintrich et al., 1991). For each scale, the 
items were checked for homogeneity using Cronbach's alpha > .60 (Gliem & Gliem, 2003). 
Table 1 summarizes the means and standard deviations of the variables used. It shows that 
respondents scored highest on the metacognitive learning strategies subscale (M = 3.90; SD = 
0.85), followed by self-efficacy (M = 3.69; SD = 0.65) and goal-setting (M = 3.69; SD = 
0.77). However, task appreciation was scored lowest (M = 3.09; SD = 0.69). Standard 
deviations were generally small, but the values of help-seeking had the greatest variance and 
those of concretization the smallest.  
	
	



 

 M SD Cronbach’s alfa range 

Self-Regulated Learning 27.98 3.97 .825 8 - 40 

Subscales SRL     

Metacognitive 
strategies 3.90 0.85 .780 1 - 5 

Self-Efficacy 3.69 0.65 .788 1 – 5 

Setting goals 3.69 0.77 .712 1 – 5 

Concretization 3.50 0.69 .801 1 – 5 

Help-seeking 3.43 0.66 .894 1 – 5 

Strategical 
planning 3.35 0.82 .730 1 – 5 

Self-Reflection 3.29 0.73 .812 1 – 5 

Task interest 3.09 0.69 .801 1 – 5 
Table 1. Descriptive statistics of used variables and scales of teachers’ self-regulated learning 

(N=141) 
 
When the subscales of teachers’ self-regulated learning were related to age, a moderately 
significant positive relationship was found with metacognitive learning strategies (r = .210; p 
< .05; N = 141) and strategic planning (r = .229; p < .01; N = 141). Indicating that the older 
the respondent, the higher also the use of strategic planning and metacognitive learning 
strategies. 
 
Profiles in mobile self-regulated learning 
 
To identify the number of subpopulations two agglomerative hierarchical cluster analyses 
were conducted on the eight scales found in mobile self-regulated learning. It was opted to 
use the Euclidean distance because interval scales were used (Madhulatha, 2012). Next, the 
farthest neighbour method (Landau & Everitt, 2004) was used for the first hierarchical 
analysis. Both the elbow method (Alhussain, 2018) and the between-group linkage method 
proved a model with two clusters to be the best fit. 
 
Secondly, a k-means cluster analysis was performed to assign the cases to one of the two 
clusters. Then, as a final control measure, this two-cluster model was compared with a three- 
to five-cluster model (Table 2). For the Akaike information criterion (AIC) and the Bayesian 
information criterion (BIC) a lower value indicated a better fit (AIC = 181.49 and BIC = 
184.44) (Vanslambrouck et al., 2019; Witherspoon et al., 2019). Whilst for the Log 
Likelihood a higher value testifies to a better fit (LL = -179.49) (Vanslambrouck et al., 2019; 
Witherspoon et al., 2019). 
 
 
 
 
 
 
 



 

 LL AIC BIC 

2 profiles -179.49 181.49 184.44 

3 profiles -280.31 284.31 290.21 

4 profiles -371.51 377.15 385.99 

5 profiles -406.17 414.17 425.97 
Table 2. Comparative fit parameters for models with clusters varying from 2 to 5 

 
The analysis showed that the two-class model was the most appropriate. It can be concluded 
from the independent sample t-test that the first profile scored significantly lower on each 
subscale than profile 2 (Table 3). 
 

 
Profile 1  

(=average self-regulated learning) 
(N=47) 

 
Profile 2  

(= high self-regulated learning) 
(N=94) 

 M(SD)  M(SD) 

Help-seeking 3.41*** (0.86)  4.15*** (0.73) 

Concretization 3.16*** (0.54)  3.95*** (0.53) 

Task interest 3.00*** (0.65)  4.04*** (0.57) 

Self-reflection 2.97*** (0.61)  3.77*** (0.58) 

Self-efficacy 2.96*** (0.70)  3.66*** (0.50) 

Strategic 
planning 2.73*** (0.66)  3.57*** (0.60) 

Setting goals 2.69*** (0.62)  3.68*** (0.71) 

Metacognitive 
strategies 2.59*** (0.59)  3.34*** (0.61) 

***= p < .001   

Table 3. Descriptive statistics of identified profiles in self-regulated learning 
(Independent sample T-test) 

 
Correlation with the willingness to use mobile learning resources 
 
A second EFA with Varimax rotation was used to check the validity of the thirteen items 
regarding the willingness to use the listed mobile learning resources. KMO = .72 
demonstrated that the sample size was sufficient to conduct a factor analysis (Beavers et al., 
2019). Bartlett's test of sphericity X2(78) = 402.452, p < .001 showed that the correlations 
between the items were large enough to perform the EFA (Field, 2017). The analysis showed 
that there were four latent factors with eigenvalues > 1 (Costello & Osborne, 2005), which 
together explained 58.17% of the variance. The items that clustered around the same 
component showed that three components were involved (factor loading > .50). For each 
scale, the items were checked for homogeneity (Cronbach's alpha > .60; Gliem & Gliem, 
2003). The three variables were then summed to a score ranging from 3 (I would never use 
this) to 15 (I would use this daily). Table 4 summarizes the means and standard deviations of 
the variables used. 



 

 M SD Cronbach's alpha range 

Willingness 7.5 1.55 .603 3 - 15 

Component 1 3.44 0.74 .654 1 - 5 

Component 2 2.04 0.62 .645 1 - 5 

Component 3 2.02 0.70 .503 1 - 5 
Table 4. Descriptive statistics of used variables and scales of willingness to use 

mobile learning materials 
 
After conducting a t-test between the degree of willingness and the profiles in self-regulated 
learning, there was no significant relationship found. However, using a bivariate test with 
Pearson product-moment correlation coefficient, a weak positive relationship was found 
between the degree of willingness to use mobile resources and the teacher's overall score in 
mobile self-regulated learning (r = .169; p < .05; N=141). This suggests that the higher the 
score in self-regulated learning, the higher also the willingness to engage in mobile learning. 
Furthermore, a weak significant relationship with the scales of metacognitive learning 
strategies, self-reflection, concretization, and goal-setting (Table 5) was found. For all four 
scales, the higher the score in self-regulated learning, the higher the voluntary use of mobile 
learning tools. 
 

Component r 

Self-reflection .192* 

Concretisation .186* 
Metacognitive strategies .167* 

Setting goals .183* 
* = p < .05  

Table 5. Correlations between the willingness to use mobile learning materials and the 
components in self-regulated learning (Pearson product-moment correlation coefficient) 

 
Conclusion 
 
Profiles in teachers’ mobile self-regulated learning (RQ1) 
 
To address research question one, if and which profiles can be differentiated with teachers in 
self-regulated mobile learning, it can be concluded that two profiles in mobile self-regulated 
learning can be defined. The first profile is characterised by teachers who exhibit mobile self-
regulated learning to an average degree, whilst the second profile describes teachers who 
exhibit mobile self-regulated learning to a high degree. Moreover, the score in mobile self-
regulated learning is positively related to the willingness to use mobile learning tools. 
 
From the overall score in mobile self-regulated learning, the respondents generally scored 
average to fairly high on the various self-regulated learning skills. In this regard, they score 
highest on metacognitive learning strategies, followed by self-efficacy and goal-setting. 
Moos and Ringdal (2012) argue that metacognitive strategies provide the learner with 
feedback, which helps them to self-regulate the learning process. This could partly explain 
the higher use of this skill. Additionally, Sitzmann and Ely (2011) argue that self-efficacy 
and goal-setting have a strong effect on an individual's learning outcomes. However, task 



 

appreciation scored lowest, while similar motivation strategies would also produce higher 
performance according to Muwonge et al. (2020). 
 
Correlation with the willingness to use mobile learning resources (RQ2) 
 
The study examined if there is a relationship between primary school teachers' self-regulated 
learning and their willingness to engage with mobile learning resources. A positive 
correlation was found between the degree of willingness and the teachers’ overall score in 
mobile self-regulated learning. The higher the score in self-regulated learning, the higher also 
the willingness to use mobile learning resources. Following Grant's (2019) call for linking 
research to the seven character traits of mobile learning, it can be said that learner 
engagement in the use of mobile learning resources is positively related to mobile self-
regulated learning. Moreover, there appears to be a correlation with metacognitive learning 
strategies, self-reflection, concretization and goal-setting. The higher the use of these self-
regulated learning skills, the higher the voluntary use of mobile learning tools. However, 
there appears to be no significant relationship between the level of willingness to use mobile 
learning tools and the profiles in self-regulated learning.  
 
Finally, the analyses show that the higher the age of the respondents, the lower the 
willingness to use mobile learning tools. This can be explained by the results of Mirķe et al. 
(2019), which show that the willingness to use online learning is related to the respondent's 
self-concept of technology use. According to O'Bannon and Thomas (2014), teachers older 
than 50 show less mobile self-efficacy than younger teachers in using mobile devices. 
Furthermore, there is a positive relationship between age and technology stress (Özgür, 
2020). In this regard, Philipsen's (2019) research shows that learners’ technology engagement 
is mediated by the individual's digital capital. Lower self-confidence in technology use could 
be the underlying reason for lower readiness for mobile learning (Mirķe et al., 2019). This is 
an important side note, as the willingness to learn online shows a significant relationship with 
online learning outcomes (Wei & Chou, 2020) and higher self-concept determines the quality 
of self-regulated learning (Broadbent & Fuller-Tyszkiewicz, 2018; Sitzmann & Ely, 2011). 
	
Limitations and future research 
 
Even though this study contributes to the theoretical underpinning of the concept of teachers' 
mobile self-regulated learning, some limitations must be addressed. The first limitation is that 
using a questionnaire only provides a snapshot of teachers’ professional learning, whereas 
self-regulated learning is a dynamic concept that can fluctuate and change over time 
(Severiens et al., 2001). Longitudinal research could better capture this, but this was not 
possible within the time frame of the current study. Additionally, it is necessary to examine 
the effect of teachers’ mobile self-regulated learning on their classroom practice (Consuegra 
& Engels, 2016). Complementing quantitative results with qualitative research would provide 
useful insights that allow the translation of the research into practice (Butler, 2003; 
Vanslambrouck et al., 2019). Furthermore, it seems interesting to investigate which personal 
characteristics are correlated with teachers’ mobile self-regulated learning and which 
interventions may have a positive or negative effect on teachers’ mobile self-regulated 
learning.  
 
The second limitation of the study concerns the rather limited sample size. Due to the low 
response rate, some items did not meet the requirements to be included in the scales (factor 
loading > .50). Partly for this reason, the exploratory factor analysis revealed fewer scales 



 

than expected, which may be a consequence of the limited sample size. In addition, the 
distribution of the survey through social media might introduce bias as it is likely that 
specifically those respondents who were already using mobile learning tools were addressed. 
 
A final limitation relates to the requirement to adapt the questionnaire to fit the target group. 
The SRLMQ (Littlejohn	 et	 al.,	 2016) was adapted because (1) no validated Dutch 
questionnaire exists and (2) existing questionnaires focus solely on formal online learning 
environments such as in the context of MOOCs, whereas the current study included also non-
formal ways of mobile learning. Therefore, an exploratory factor analysis was chosen instead 
of a confirmatory factor analysis (Henson & Roberts, 2006; Yong & Pearce, 2013). To 
increase the reliability of the survey within the researcher's capabilities, a simplified version 
of Beaton et al.'s (2000) back-translation method was used, working with two independent 
translators.	 In future research, the validation of a Dutch questionnaire that can be applied 
within different mobile contexts would provide added value. This would allow similar 
research to be conducted with other Dutch-speaking populations. For instance, this 
questionnaire could be administered to teachers of other educational levels, as well as to 
students, pupils and in the business world to gain an insight into their mobile self-regulated 
learning. A subsequent recommendation is to study the relationship with learning outcomes. 
A first question here is whether a higher profile also produces more desirable learning 
outcomes. In the case of teachers, this could be related to the effect on student learning 
outcomes (see, e.g., Sancar et al., 2021). Thereby, the results of Peeters et al. (2014), which 
showed that teachers' self-regulated learning determines their students' self-regulated 
learning, could also be tested against teachers’ mobile self-regulated learning.  



 

References 
 
Aarreniemi-Jokipelto, P., & Goulart, E. E. (2018). Mobile learning in global education: 

Analysing different circumstances and cultures. In A. Isacsson & H. Melkas (Eds.), 
Mobile Learning and Frugal Innovation for Emerging Markets (pp. 10–26). Haaga-
Helia Publication. 

 
Alhussain, F. Y. (2018). Using Cluster Analysis to Examination of Individual Differences 

among Abused Children. International Journal of Innovation in Science and 
Mathematics, 5(6), 2347–9051. 
https://www.ijism.org/index.php?option=com_jresearch&view=publication&task=sho
w&id=270&Itemid=171 

 
Alkassim, R. S., Abubakar, S., & Etikan, I. (2016). Comparison of Convenience Sampling 

and Purposive Sampling. American Journal of Theoretical and Applied Statistics, 
5(1), 1–4. https://doi.org/doi: 10.11648/j.ajtas.20160501.11 

 
Artino, A. R., & Stephens, J. M. (2009). Academic motivation and self-regulation: A 

comparative analysis of undergraduate and graduate students learning online. The 
Internet and Higher Education, 12(3), 146–151. 
https://doi.org/10.1016/j.iheduc.2009.02.001 

 
Aubusson, P., Schuck, S., & Burden, K. (2009). Mobile learning for teacher professional 

learning: Benefits, obstacles and issues. Research in Learning Technology, 17(3), 
233–247. https://doi.org/10.1080/09687760903247641 

 
Avalos, B. (2011). Teacher professional development in Teaching and Teacher Education 

over ten years. Teaching and Teacher Education, 27(1), 10–20. 
https://doi.org/10.1016/j.tate.2010.08.007 

 
Bandura, A. (2006). Toward a Psychology of Human Agency. Perspectives on Psychological 

Science, 1(2), 164–180. https://doi.org/10.1111/j.1745-6916.2006.00011.x  
 
Barnard, L., Lan, W. Y., To, Y. M., Paton, V. O., & Lai, S.-L. (2009). Measuring self-

regulation in online and blended learning environments. The Internet and Higher 
Education, 12(1), 1–6. https://doi.org/10.1016/j.iheduc.2008.10.005 

 
Barnard-Brak, L., Lan, W. Y., & Paton, V. O. (2010). Profiles in self-regulated learning in 

the online learning environment. International Review of Research in Open and 
Distance Learning, 11(1), 61–80. Scopus. https://doi.org/10.19173/irrodl.v11i1.769 

 
Beaton, D. E., & Guillemin, F. (2000). Guidelines for the Process of Cross-Cultural 

Adaptation of Self-Report Measures. SPINE, 25(24), 3186–3191. doi: 
10.1097/00007632-200012150-00014 

 
Beavers, A., Lounsbury, J., Richards, J., Huck, S., Skolits, G., & Esquivel, S. (2019). 

Practical Considerations for Using Exploratory Factor Analysis in Educational 
Research. Practical Assessment, Research, and Evaluation, 18(1). 
https://doi.org/10.7275/qv2q-rk76 



 

Bothma, F., & Monteith, J. (2004). Self-regulated learning as a prerequisite for successful 
distance learning. South Africa Journal of Education, 24(2), 141-147. 
https://www.ajol.info/index.php/saje/article/view/24979 

 
Broadbent, J., & Fuller-Tyszkiewicz, M. (2018). Profiles in self-regulated learning and their 

correlates for online and blended learning students. Educational Technology Research 
and Development, 66(6), 1435–1455. https://doi.org/10.1007/s11423-018-9595-9 

 
Burden, K., Kearney, M., Schuck, S., & Hall, T. (2019). Investigating the use of innovative 

mobile pedagogies for school-aged students: A systematic literature review. 
Computers & Education, 138, 83–100. 
https://doi.org/10.1016/j.compedu.2019.04.008 

 
Butler, D. L. (2003). Self-Regulation and Collaborative Learning in Teachers’ Professional 

Development. https://ecps.educ.ubc.ca/files/2013/11/EARLI-Final-Paper.pdf 
 
Butler, D. L., Lauscher, H. N., Jarvis-Selinger, S., & Beckingham, B. (2004). Collaboration 

and self-regulation in teachers’ professional development. Teaching and Teacher 
Education, 20(5), 435–455. https://doi.org/10.1016/j.tate.2004.04.003 

 
Cárdenas-Robledo, L. A., & Peña-Ayala, A. (2018). Ubiquitous learning: A systematic 

review. Telematics and Informatics, 35(5), 1097–1132. 
https://doi.org/10.1016/j.tele.2018.01.009 

 
Consuegra, E., & Engels, N. (2016). Effects of professional development on teachers’ 

gendered feedback patterns, students’ misbehaviour and students’ sense of equity: 
Results from a one-year quasi-experimental study. British Educational Research 
Journal, 42(5), 802–825. https://doi.org/10.1002/berj.3238 

 
Costello, A., & Osborne, J. (2019). Best practices in exploratory factor analysis: Four 

recommendations for getting the most from your analysis. Practical Assessment, 
Research, and Evaluation, 10(1), Article 7. https://doi.org/10.7275/jyj1-4868 

 
Delfino, M., Dettori, G., & Persico, D. (2010). An online course fostering self-regulation of 

trainee teachers. Psicothema, 22(2), 299–305. 
 
Department of Education and Training. (2020). Flemish education in figures 2019-2020. 

[statistics]. Ann Verhaegen, Secretary-General. 
https://www.vlaanderen.be/publicaties/flemish-education-in-figures  

 
Dunn, K. E., & Rakes, G. C. (2015). Exploring online graduate students’ responses to online 

self-regulation training. Journal of Interactive Online Learning, 13(4), 1–21. 
https://www.ncolr.org/jiol/issues/pdf/13.4.1.pdf  

 
Elliott, J. C. (2017). The Evolution from Traditional to Online Professional Development: A 

Review. Journal of Digital Learning in Teacher Education, 33(3), 114–125. 
https://doi.org/10.1080/21532974.2017.1305304 

 
Field, A. (2017). Discovering Statistics Using IBM SPSS Statistics (5th ed.). Sage 

Publications.	 



 

Flemish Ministry of Education and Training. (2020). Vlaanderen: Onderwijs en Vorming. 
Adressenlijsten van scholen en onderwijsinstellingen. https://data-
onderwijs.vlaanderen.be/onderwijsaanbod/lijsten  

 
Ghonsooly, B., & Ghanizadeh, A. (2013). Self-efficacy and self-regulation and their 

relationship: A study of Iranian EFL teachers. The Language Learning Journal, 41(1), 
68–84. https://doi.org/10.1080/09571736.2011.625096 

 
Gliem, J. A., & Gliem, R. R. (2003). Calculating, Interpreting, And Reporting Cronbach’s 

Alpha Reliability Coefficient For Likert-Type Scales. Midwest Research-to-Practice 
Conference in Adult, Continuing, and Community Education 
https://hdl.handle.net/1805/344 

 
Grant, M. M. (2019). Difficulties in Defining Mobile Learning: Analysis, Design 

Characteristics, and Implications. Educational Technology Research and 
Development, 67(2), 361–388. https://doi.org/10.1007/s11423-018-09641-4 

 
Henson, R. K., & Roberts, J. K. (2006). Use of Exploratory Factor Analysis in Published 

Research: Common Errors and Some Comment on Improved Practice. Educational 
and Psychological Measurement, 66(3), 393–416. 
https://doi.org/10.1177/0013164405282485 

 
Hsu, C.-K. (2015). Learning Motivation and Adaptive Video Caption Filtering for EFL 

Learners Using Handheld Devices. ReCALL, 27(1), 84–103. 
https://doi.org/10.1017/S0958344014000214 

 
Hsu, Y.-C., & Ching, Y.-H. (2015). A Review of Models and Frameworks for Designing 

Mobile Learning Experiences and Environments. Canadian Journal of Learning and 
Technology, 41(3), 84-103. https://doi.org/10.1017/S0958344014000214 

 
Inan, F., Yukselturk, E., Kurucay, M., & Flores, R. (2017). The Impact of Self-Regulation 

Strategies on Student Success and Satisfaction in an Online Course. International 
Journal on E-Learning, 16(1), 23–32. 
https://www.learntechlib.org/primary/p/147296/ 

 
Jansen, R. S., van Leeuwen, A., Janssen, J., Kester, L., & Kalz, M. (2017). Validation of the 

self-regulated online learning questionnaire. Journal of Computing in Higher 
Education, 29(1), 6–27. https://doi.org/10.1007/s12528-016-9125-x 

 
Kim, D., Lee, I.-H., & Park, J.-H. (2019). Latent class analysis of non-formal learners’ self-

directed learning patterns in open educational resource repositories. British Journal of 
Educational Technology, 50(6), 3420–3436. https://doi.org/10.1111/bjet.12746 

 
King, M., Luan, B., & Lopes, E. (2018). Experiences of Timorese language teachers in a 

blended Massive Open Online Course (MOOC) for Continuing Professional 
Development (CPD). Open Praxis, 10(3), 279–287. 
https://doi.org/10.5944/openpraxis.10.3.840 

 
 



 

Landau, S., & Everitt, B. S. (2004). Classification: Cluster Analysis and Discriminant 
Function Analysis; Tibetan Skulls. In S. Landau & B. S. Everitt (Eds.), A Handbook 
of Statistical Analyses Using SPSS. Chapman & Hall/CRC Press LLC. 
https://www.routledge.com/A-Handbook-of-Statistical-Analyses-Using-
SPSS/Landau-Everitt/p/book/9781584883692 

 
Littlejohn, A., Hood, N., Milligan, C., & Mustain, P. (2016). Learning in MOOCs: 

Motivations and self-regulated learning in MOOCs. The Internet and Higher 
Education, 29, 40–48. https://doi.org/10.1016/j.iheduc.2015.12.003 

 
Lynn, P. (2011). Multistage Sampling. In L.-B. Michael (Ed.); The SAGE Encyclopedia of 

Social Science Research Methods. Sage Publications, Inc. 
https://doi.org/10.4135/9781412950589 

 
Madhulatha, T. S. (2012). An Overview on Clustering Methods.  IOSR Journal of 

Engineering, 2(4), 719–725. https://doi.org/10.48550/arXiv.1205.1117  
 
Mirķe, E., Cakula, S., & Tzivian, L. (2019). Measuring Teachers-As-Learners’ Digital Skills 

and Readiness to Study Online for Successful e-Learning Experience. Journal of 
Teacher Education for Sustainability, 21(2), 5–16. https://doi.org/10.2478/jtes-2019-
0013 

 
Moos, D. C., & Ringdal, A. (2012). Self-Regulated Learning in the Classroom: A Literature 

Review on the Teacher’s Role [Review Article]. Education Research International; 
Hindawi. https://doi.org/10.1155/2012/423284 

 
Motiwalla, L. F. (2007). Mobile learning: A framework and evaluation. Computers & 

Education, 49(3), 581–596. https://doi.org/10.1016/j.compedu.2005.10.011 
 
Muwonge, C. M., Ssenyonga, J., Kibedi, H., & Schiefele, U. (2020). Use of self-regulated 

learning strategies Among Teacher Education students: A latent profile analysis. 
Social Sciences & Humanities Open, 2(1), 100037. 
https://doi.org/10.1016/j.ssaho.2020.100037 

 
O’bannon, B. W., & Thomas, K. (2014). Teacher perceptions of using mobile phones in the 

classroom: Age matters! Computers & Education, 74, 15–25. 
https://doi.org/10.1016/j.compedu.2014.01.006 

 
Özgür, H. (2020). Relationships between teachers’ technostress, technological pedagogical 

content knowledge (TPACK), school support and demographic variables: A structural 
equation modeling. Computers in Human Behavior, 112, 106468. 
https://doi.org/10.1016/j.chb.2020.106468 

 
Peeters, J., De Backer, F., Reina, V. R., Kindekens, A., Buffel, T., & Lombaerts, K. (2014). 

The Role of Teachers’ Self-regulatory Capacities in the Implementation of Self-
regulated Learning Practices. Procedia - Social and Behavioral Sciences, 116, 1963–
1970. https://doi.org/10.1016/j.sbspro.2014.01.504 

 



 

Peña, E. D. (2007). Lost in Translation: Methodological Considerations in Cross-Cultural 
Research. Child development, 78(4), 1255–1264. https://doi.org/10.1111/j.1467-
8624.2007.01064.x  

 
Philipsen, B. (2019). A Professional Development Process Model for Online and Blended 

Learning: Introducing Digital Capital. Contemporary Issues in Technology and 
Teacher Education, 19(4). https://citejournal.org/volume-19/issue-4-19/current-
practice/a-professional-development-process-model-for-online-and-blended-learning-
introducing-digital-capital 

 
Pintrich, P. R. (1991). A Manual for the Use of the Motivated Strategies for Learning 

Questionnaire (MSLQ). https://eric.ed.gov/?id=ED338122 
 
Sancar, R., Atal, D., & Deryakulu, D. (2021). A new framework for teachers’ professional 

development. Teaching and Teacher Education, 101, 103305. 
https://doi.org/10.1016/j.tate.2021.103305 

 
Severiens, S., Ten Dam, G., & Van Hout Wolters, B. (2001). Stability of processing and 

regulation strategies: Two longitudinal studies on student learning. Higher Education, 
42(4), 437–453. https://doi.org/10.1023/A:1012227619770 

 
Sitzmann, T., & Ely, K. (2011). A Meta-Analysis of Self-Regulated Learning in Work-

Related Training and Educational Attainment: What We Know and Where We Need 
to Go. Psychological Bulletin, 137(3), 421–442. https://doi.org/10.1037/a0022777 

 
Tillema, H. H., & Kremer-Hayon, L. (2002). “Practising what we preach”—teacher 

educators’ dilemmas in promoting self-regulated learning: A cross case comparison. 
Teaching and Teacher Education, 18(5), 593–607. https://doi.org/10.1016/S0742-
051X(02)00018-5 

 
Timperley, H., & Alton-Lee, A. (2008). Reframing Teacher Professional Learning: An 

Alternative Policy Approach to Strengthening Valued Outcomes for Diverse 
Learners: Review of Research in Education, 32(1), 328–369. 
https://doi.org/10.3102/0091732X07308968 

 
Tseng, H., Yi, X., & Yeh, H.-T. (2018). Learning-related soft skills among online business 

students in higher education: Grade level and managerial role differences in self-
regulation, motivation, and social skill. Computers in Human Behavior, 95, 179–186. 
https://doi.org/10.1016/j.chb.2018.11.035 

 
Vandevelde, S., Van Keer, H., & Rosseel, Y. (2013). Measuring the complexity of upper 

primary school children’s self-regulated learning: A multi-component approach. 
Contemporary Educational Psychology, 38(4), 407–425. 
https://doi.org/10.1016/j.cedpsych.2013.09.002 

 
Vanslambrouck, S., Zhu, C., Pynoo, B., Lombaerts, K., Tondeur, J., & Scherer, R. (2019). A 

latent profile analysis of adult students’ online self-regulation in blended learning 
environments. Computers in Human Behavior, 99, 126–136. 
https://doi.org/10.1016/j.chb.2019.05.021 



 

Vu, P., Cao, V., Vu, L., & Cepero, J. (2014). Factors Driving Learner Success in Online 
Professional Development. International Review of Research in Open and Distance 
Learning, 15(3), 120–139. https://doi.org/10.19173/irrodl.v15i3.1714  

 
Wei, H.-C., & Chou, C. (2020). Online learning performance and satisfaction: Do perceptions 

and readiness matter? Distance Education, 41(1), 48–69. 
https://doi.org/10.1080/01587919.2020.1724768 

 
Witherspoon, D. P., May, E. M., McDonald, A., Boggs, S., & Bámaca-Colbert, M. (2019). 

Parenting within residential neighborhoods: A pluralistic approach with African 
American and Latino families at the center. In D. A. Henry, E. Votruba-Drzal, & P. 
Miller (Red.), Advances in Child Development and Behavior (Vol. 57, pp. 235–279). 
JAI. https://doi.org/10.1016/bs.acdb.2019.05.004 

 
Yong, A. G., & Pearce, S. (2013). A Beginner’s Guide to Factor Analysis: Focusing on 

Exploratory Factor Analysis. Tutorials in Quantitative Methods for Psychology, 9(2), 
79–94. https://doi.org/10.20982/tqmp.09.2.p079 

 
Zimmerman, B. J. (2002). Becoming a Self-Regulated Learner: An Overview. Theory into 

Practice, 41(2), 64–72. https://doi.org/10.1207/s15430421tip4102_2 
 
Zydney, J. M., & Warner, Z. (2016). Mobile apps for science learning: Review of research. 

Computers & Education, 94, 1–17. https://doi.org/10.1016/j.compedu.2015.11.001 
 
 
Contact email: alex.de.pape@vub.be 
 


