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Abstract—Recent pandemic circumstances facilitated a rapid shift to online 

learning. The home and school environments are now intertwined, so the con-

nection of formal and informal environments is inevitable. The studies of online 

learning resources (OLR) use before the pandemic shed light on studies of pan-

demic school-home learning nexus. This paper examines the higher education 

situation before the pandemic. We discuss students’ use (N = 1323) of technol-

ogy in learning in light of the role of educational technology, taking a socio-

cultural perspective of learning in the broader context of formal and informal 

socio-cultural contexts and practices of interaction with humans and tools. An 

analysis of OLR identified three factors. The first two factors involved overlap-

ping formal and informal learning, while the third was clearer collaboration and 

interaction for formal learning. The three factors were analysed using hierar-

chical regression to assess predictors for technology use, focussing on three fac-

tors. (1) Beliefs about learning with technology, examined within the two-

dimensional structure of agency and communion. (2) Self-regulated learning, 

which is critical for informal learning and also received significant attention in 

formal learning. Since it is claimed that teachers are not ready for integrating 

informal learning, we examined (3) teachers as role models as predictors of ICT 

use in learning. Finally, (4) since obstacles were among the primary critical fac-

tors in previous related studies, we examined whether they still have predictive 

power. The findings indicate that communion and agentic beliefs are the 

strongest predictors. 

Keywords—higher education, educational technology, socio-cultural theory, 

informal learning, formal learning, agency and communion, self-regulated 

learning 

1 Introduction 

Recent pandemic circumstances facilitated a rapid shift to online learning. The 

home and school environments are now intertwined, so the connection of formal and 
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informal environments was inevitable. Studies of online learning resources (OLR) use 

before the pandemic shed light on studies of pandemic school-home learning nexus. 

In this paper, we examine the situation in higher education before the pandemic.  

Digital practices and digital skills develop in socio-culturally situated practice. The 

socio-cultural theory of learning explains learning as interaction in the cultural con-

text involving social contexts (e. g. peers, adults) and tools [1]. Learning is regarded 

as participation in communities of practice where situated learning is shared, and 

knowledge is co-constructed [2], utilising literacy as the primary means of meaning-

making [3] and operationalisation of cultural tools by mediation and internalisation in 

the process of the internal plane of mental activity [4]. 

Digital practices transform reading and writing by engaging online forms of social 

collaborations [5]. The definition of digital literacy has transited from the conceptual-

isation of digital media as “technology” or “information” [6] to considering it as so-

cial practice involving reading, writing and multimodal meaning-making using digital 

technologies [7].  

Digital technologies saturate students’ lives and offer opportunities to blur the 

boundaries between formal and informal learning [8]. Digital technology has been 

recognised as a bridge between formal and informal learning and linking university 

students’ school-to-home activities [8]. Selwyn [9] highlights the relevance of univer-

sity students’ lived practice with technology for students’ engagement and technology 

integration in university teaching and learning has been recognised. Research find-

ings, however, indicate the lack of examining the use of digital technology in informal 

learning and its impact on learning outcomes [10]. Khaddaget and Knezek [11] exam-

ined students’ technology-supported informal learning to develop a pedagogy to con-

nect formal and informal learning. ICT-supported practices are communication- and 

interest-driven [12] and support learners in designing their learning environments 

according to preferences and needs [13]. Digital skills developed in informal learning 

contribute to student performance [10]. Therefore, research in educational technology 

requires connectedness with students’ life world. 

1.1 Learning across contexts and the notions of boundary crossing and 

legitimate peripheral participation 

Beckett and Hager [14] state that the main characteristics of informal learning are 

contextual-, activity- and experience-based, arising in situations where learning is not 

the primary activity, initiated by the learner and in many cases collaborative. As with 

formal learning objectives, structures of content and process are pre-defined, but in 

informal learning, the driving incentive is the learner’s self-directedness and autono-

my [15]. In contrast with traditional classroom instruction, online learning requires 

self-regulatory skills from the learner [16]. Self-directed learning has been an im-

portant topic in instructional design in the systems of formal learning. Bruner and 

Rogers facilitated the movement for learners’ autonomy and self-directedness at the 

elementary and secondary levels [17]. It has also been identified as an important suc-

cess factor at a post-secondary level [16]. 
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Sawchuk [18] discusses the situated nature of informal learning, contesting models 

of situated learning and introducing the power thesis, questioning the issue of agency 

and freedom as identified by Livingston [19] and Knud Illeris et al.’s [20] model, 

guided by technical-organisational, socio-cultural and individual factors.  

Lave and Wenger [2] argue for learning as situated learning that occurs in the con-

text where it is used. The process of becoming a member of a community of practice 

takes the form of learning through peripheral participation in a community of practice. 

Learning attained in boundary-crossing between academic and work contexts is an 

important resource for learning. Engeström, Engeström, and Kärkkäinen [21] examine 

it, referring to boundary learning as facing norms, knowledge and power. Communi-

ties of inquiry supported by instructional technology are seen as a means to transform 

higher education [22]. 

Border pedagogy was introduced by Giroux [23], referring to epistemological, cul-

tural, political and social borders that structure and are structured by discourse and 

power. He referred to the empowerment of students for the agency to become border 

crossers and challenged institutions to give power to students to articulate their expe-

riences and epistemologies in their language and culture [23].  

Socio-cultural theory examines learning as culturally mediated in a society where 

the primary tool of meaning-making is literacy and the importance of how literacy is 

thought about. Giroux addresses the question of a pedagogy to support students’ liter-

acy skills development so they can become agents in boundary space [23]. Students’ 

cultures and how students create cultural forms and forms of knowledge applying 

digital technology are important realities to be integrated into the official curriculum 

23], [3], [6]. In digitalised social practices, digital media are discussed as important 

facilitators for learning across contexts in boundary space. The role of the learner’s 

agency and ownership of learning in a boundary area is discussed in the context of 

didactisation or pedagogisation of life [24]. Making the social media adopted by 

younger generations part of mainstream school culture and adopting them into formal 

education, bringing academia closer to young people’s lives opens questions of legit-

imacy, which Stefton-Green and Erstad [24] conceptualise as following young people 

in their learning in everyday life. 

Informal learning and formal learning are more entwined and could occur simulta-

neously; that is, informal learning could also occur when conducting formal learning 

[15]. In our study, we examine how students perceive and use technology for formal 

and informal learning. Research indicates the potential of digital media to connect 

learning across contexts of home, peer relations, free time, and school [25]. 

1.2 Self-regulated learning 

ICT practices are more student-driven, and students manifest a high degree of self-

regulation in its use. Studies indicate the connection between self-regulated learning 

and social media use [26]. According to Pintrich [27], [28] and Schunk, self-

regulatory activities influence learners’ achievements, and individuals’ self-regulation 

is a process in the relationship between learners and their environment. The social 

dimension is essential in self-regulatory activities, which, according to Zimmerman’s 
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model influenced by Bandura, consist of environmental, behavioural and personal 

dimensions [29]. Boekaerts [30] engages social resources in motivational strategies in 

her model.  

Castaneda and Selwyn [31] argue that educational technologies in higher education 

should be examined in their use for self-regulated learning because technology is an 

essential element of higher education pedagogy [32]. DiBenedeto and Schunk [32] 

examine self-regulated learning as motivational and self-efficacy perceptions through 

a socio-cultural view.  

Barak’s [33] findings indicate that students learning online have better self-

regulative learning skills. We examine how ICT use for self-regulated learning is 

perceived and its predictive role for technology use in formal and informal learning. 

We focus on ICT use for cognitive, metacognitive and resource management strate-

gies [27], [30], [34]. 

1.3 Beliefs 

Beliefs are associations that people establish between an attitudinal object and var-

ious features they ascribe to it [35]. In technology-supported learning, the social di-

mension is becoming increasingly important. The values, motives and relation to 

social context are based, according to Bakan [36], on two dimensions; agency and 

communion. The focus of this study is the exploration of beliefs about ICT use in 

learning, using a two-dimensional structure and its prediction of ICT supported learn-

ing. 

In line with Bakan’s [36] findings, the agency dimension was oriented towards 

competency, instrumentality, and intellectual desirability. The communion dimension 

was oriented towards social desirability and interdependent-self construct. These two 

dimensions, agency and communion, could also be interpreted by the two-

dimensional structure articulated by Asch [37]; intellectual versus social desirability. 

Agentic beliefs pursue interest of the self, striving to individuate and efficiently attain 

one’s goals [37]. Communion beliefs refer to the integration of self in a social unit, 

taking care of the interests of others [37] belonging to a community. Thus, commun-

ion is a predictor of involvement in social relations and the interests of others [37]. In 

this study, we examine how the agentic and communion beliefs predict ICT use in 

learning and whether it confirms the agentic beliefs as stronger predictors for self-

interest and communal beliefs for social engagement. The findings of Abele & 

Wojciszke [37] also showed a correlation of communal beliefs to a certain extent with 

self-interest, indicating that society is indispensable in social functioning.  

Beliefs affect the learning process, learning outcomes, assessment and perfor-

mance. We examine them within two dimensions, agency and communion. Examples 

of agency items: relative advantage (personalisation), effectiveness (better follow 

trends, better grades), preferability (more fun, more creative, more curious), applica-

bility (better collaboration), flexibility (access to learning anywhere), specificity (get-

ting access to more information than any other source, access to information) [38]. 

Examples of communion items: observability (others – visibility among academics 
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and peers), relative advantage (the interaction in academic environment, sense of 

belonging) [38]. 

1.4 Educational technology and the use of online educational resources 

The definition of educational technology from 1994 states, “Instructional technolo-

gy is theory and practice of design, development, utilisation, management and evalua-

tion of process and resources for learning” [39]. M. Spector [40] discusses the roles of 

educational technology in personalisation, providing feedback, supporting social 

learning, diminishing boundaries, alternative teaching methods, enhancing the role of 

stakeholders, providing learning beyond formal learning, and promoting evidence-

based policy. 

Educational technology addresses learning in a broad perspective as follows: 

─ It establishes learning in environments that are not primarily intended for learning; 

─ It supports the transitions between formal and informal learning; 

─ It includes tools and uses specific to life and professional practices; 

─ ICT skills acquired through non-formal learning in students’ lived experiences are 

transferred to formal learning; 

─ Student-driven self-regulated learning in informal potential brings the potential for 

formal learning. 

Online learning resources overcome the metaphors of knowledge as acquisition 

and knowledge as participation metaphor [41]. Understanding knowledge as situated 

and participatory knowledge, [2] refer to digital literacy as social practice. The notion 

of online learning resources for informal learning refers to learning processes and 

learning outcomes considered to develop outside the formal curriculum [42]. 

1.5 Teacher model 

Technology-supported informal learning practices have the potential for formal 

learning. Research findings indicate limited influence on students’ self-directed learn-

ing outside classrooms [43]. Teachers are role models as experts in the field, especial-

ly when supporting cognitive, affective and social learning experiences [44]. Teach-

ers’ actual use of technology in the classroom does not, however, have much influ-

ence on students’ technology use [43]. 

Research questions: 

─ What are students’ beliefs about ICT use for learning, and how do they predict 

students’ ICT use for learning? 

─ Is students’ ICT use in formal learning entwined with ICT use for informal learn-

ing? 

─ How do students use ICT for self-regulated learning, and how does this predict 

students’ ICT use for learning? 

─ What is the predictive role of teacher as a model, and what are obstacles for stu-

dents’ ICT use for learning? 
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Hypotheses: 

─ H: Student’s beliefs about ICT in learning reveal a two-dimensional structure: 

the agentic and communion dimensions.  

─ H: Communion beliefs predict ICT use in the social context, and agentic beliefs 

predict ICT use for personal interests.  

─ H: Students’ ICT use for formal learning is entwined with ICT use for informal 

learning.   

─ H: Self-regulative learning is strongly represented in informal learning. 

─ H: Communion and agentic beliefs also strongly influence a model when other 

predictors for students’ ICT use are included: ICT supported self-regulated 

learning, teacher model, and obstacles. 

2 Methods 

We surveyed students of the University of Ljubljana, the largest Slovene universi-

ty, with 67.3% of the student population from all Slovene regions. In 2017, about 

40.000 students received an invitation to take part in the survey. In total, 2325 stu-

dents responded, of whom 1359 students completed the whole survey. Following 

initial analyses, this paper presents the data from 1323 students. 

2.1 Instruments and data analysis 

We developed an instrument for the survey. It includes the following scales:  

 Online learning resources use designed by authors [45] based on technology classi-

fications [46], [47], [48], [49], [58] and classification of learner’s roles [50].  

 Beliefs scale designed by reviewing beliefs and attitudes scales on ICT use for 

learning [38], [51], [52], [53], and two scales on motives for using the Internet 

[54], [55].  

 Barriers scale designed based on literature review [34] and aligned with the model 

by Seale et al. [56].  

 ICT for self-regulated learning based on the Motivated Strategies for Learning 

Questionnaire [57] and a review and classification of OLR [34].  

 Teacher as a Role Model scale, designed by authors [59] based on [43]. 

The data processing was conducted using SPSS 25.0. We performed principal axis 

factoring (PAF) to establish clear, reliable factors for each category of variables and 

discover the latent structure of measured constructs. Descriptive statistics (M, SD) 

and Spearman’s r coefficients of factors. Hierarchical linear regression analyses were 

also performed. 
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3 Findings and discussion 

3.1 Factor analysis and reliability assessment 

In all cases, Principal Axis Factoring was performed with Oblimin rotation when 

there were multifactor solutions. Oblimin rotation was applied, as no orthogonal fac-

tor solution was expected. Scree plots were used to make decisions on the number of 

extracted factors, which is an appropriate method for large samples [60]. In some 

cases, several items had to be dropped before the initial EFA because their correlation 

with other items was too high, resulting in determinant values that were too low 

(<0.00001) [60]. Likewise, some items were dropped after the initial EFA because of 

cross loading. Solutions with a Kayser-Mayer-Olkin (KMO) value above .7 were 

applied, and items with factor loadings more or equal to 0.40 were retained [60]. Ta-

bles 1-6 present EFA solutions for retained items. A Cronbach alpha higher than 0.70 

indicates sufficient item reliability [60]. 

However, in line with Brown [61], a Cronbach alpha higher than 0.676 was con-

sidered to represent acceptable internal reliability. In a few cases with fewer items, in 

line with Hair et al. [62] and George and Mallary [63], a factor Cronbach alpha higher 

than 0.60 was accepted for internal reliability. Only factors showing sufficient relia-

bility were used in subsequent analysis.  

Results from EFA on items measuring Beliefs about ICT in Learning showed two 

latent factors (Table 1). The first factor represents agentic beliefs, covering items that 

represent personalisation and agency in ICT supported learning. Items on the second 

factor refer to communion beliefs indicating interpersonal dimension in learning. 

Table 1.  Exploratory factory analysis of students’ beliefs about ICT in learning 

Factor Items 1 2 α 

Agentic  

beliefs 

Using ICT for learning allows me to customise the learning process to 
my needs. 

.721   

ICT allows me to learn anywhere. .675   

Learning with ICT is more fun than traditional learning. .663   

Using the web for learning, I can get access to more information than 
with any other source (e.g. books, professors). 

.652   

On the web, I have access to learning information I could not get 
anywhere else. 

.611   

On the web I can better follow trends in my study field. .596   

I am more creative in learning because of ICT use. .580 .152  

I have better grades because of use of ICT for learning. .572 .158  

When I use ICT, I am more curious during learning. .549 .176  

Using ICT for learning allows me better collaboration with others. .474 .200  

 Eigenvalue = 5.603 

% Variance = 43.097 
  

 

.869 

Communion  

beliefs 

Using ICT allows me better personal interaction with academic staff.  .845  

Using ICT for learning gives me feelings of belonging to the group. .134 .538  

Others (professors, colleagues) can see positive results when I can use .249 .501  
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ICT for learning. 

 Eigenvalue = 1.202 

% Variance = 9.243 
  

 

.727 

Extraction method: principal axis factoring. Rotation method: Oblimin with Kaiser normalisation. KMO 

= .923  
* Correspond on a scale from 1- completely disagree to -5-completely agree. 
** Factor weights of absolute value equal to or larger than .40 are bolded. 

In Table 2, two factors were identified, with overlapping formal and informal 

learning, and in the third, there is more clear collaboration and interaction for the 

purpose of formal learning. 

Table 2.  Exploratory factory analysis of ICT supported learning 

Factor Items 1 2 3 α 

ICT use for social 

context for bridg-

ing between 
formal and infor-

mal 

Using news aggregators (RSS feed, e.g. feedly.com etc.) .636 .020 -.091  

I post blogs on the web with content from my study field 
(for example, long posts on social networks, a stand-alone 

blog, use of blog platforms, online weblog writing, etc.) 
.612 .009 -.063  

Subscribing to digital newsletters, notifications from 

websites with educational content. 
.580 -.149 -.069  

I follow the educational content suggested by the computer 
recommendation system (for example, on multimedia 

platforms, social networks, online news). 
.565 -.096 .160  

Sharing information with educational content in social 

networks. 
.545 .052 .180  

Using online tutorials.  .538 -.148 -.144  

Using web applications for knowledge self-assessment 

(e.g. quizzes). 
.523 .045 .012  

I'm reading weblogs with content from my study area (eg 

blogs, longer logging on social networks). 
.488 -.177 .143  

Participating in online discussions (e.g. on social networks, 

online forums) related to my study field. 
.433 .051 .270  

Using information generated in communication between 
online users (e.g. forums, Q&A websites, comments on 

websites etc.) while learning. 
.408 -.101 .226  

Using social bookmarking sites (e.g. reddit.com, pinter-

est.com, del.icio.us) to learn from other users about rele-

vant online resources from my study field. 

.391 -.162 .065  

When using social media, I create networks (for example, I 
add and track people, subscribe to online channels) in order 

to access educational content from my study area. 

.380 -.250 .130  

Bookmarking websites with educational content from my 

study field (e.g. pinterest.com, bookmarking in browsers). 
.350 -.222 .098  

 Eigenvalue = 10.132 

% Variance = 28.949 
   

 

.866 

ICT for formal 
and informal 

learning of inter-

ests and trends 

Specific topics from my study, for which I have great inner 
interest. 

-.085 -.800 .003  

Staying current on trends and developments in my study 
field. 

.081 -.764 -.102  

Developing new skills. .003 -.695 .018  
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Staying current on new technologies. .076 -.689 -.060  

Staying current on trends and developments in the field of 

my future career 
.149 -.683 -.100  

I learn non-intentionally (incidental) during my leisure 

time. 
.013 -.606 -.026  

Hobbies. -.143 -.539 .124  

Watching educational videos (e.g. video lectures, anima-

tions). 
.234 -.420 .075  

Visiting web portals with educational content from my 

study field. 
.367 -.387 .045  

Using online databases with scientific and professional 
articles while learning. 

.144 -.359 .031  

Reading e-books with educational content (e.g. e-
textbooks). 

.244 -.357 .026  

 Eigenvalue = 2.462 

% Variance = 7.034 
   

 

.887 

ICT use for col-
laboration in 

formal learning 

Using synchronous communication e-tools for communi-

cating with other students while learning (e.g. Skype, 

Facebook Messages, gTalk, Viber etc.). 

.022 .066 .674 

 

Actively participating in online community from my study 
field where I know the majority of the members (e.g. 

classroom Facebook group). 

.017 .118 .667  

Sharing files with others for the purpose of learning (e.g. 

Dropbox, Google Drive, e-mail etc.). 
.135 -.089 .454 

 

Help-seeking from colleagues and professors (e.g. over 

communication tools, social networks, e-mail etc.) 
.395 .167 .417 

 

Using web search engines while learning. -.097 -.344 .386  

Using digital material provided by my university depart-

ment. 
-.088 -.103 .385 

 

Eigenvalue = 1.867 
% Variance = 5.335 

    

.734 

Extraction method: principal axis factoring. Rotation method: Oblimin with Kaiser normalisation. KMO = 
.939 
* Correspond on a scale from 1- completely disagree to -5-completely agree.  
** Factor weights of absolute value equal to or larger than .40 are bolded. 

The original scale, ICT for self-regulated learning, applied items for cognitive (re-

hearsal, inquiry), metacognitive self-regulation (organising, planning and monitoring) 

and resource management strategies (peer learning, help-seeking). It was designed 

based on the Motivated Strategies for Learning Questionnaire [57] and a review and 

classification of OLR [34].  

In Table 3, we can see that the first factor included cognitive and resource man-

agement strategies. Thus, the cognitive strategy is connected with metacognitive and 

not with resource management strategies as in the original instrument [57]. The two 

items, rehearsal and inquiry, were, however, dropped as not having indicated suffi-

cient loadings. The remaining items reflected resource management strategies in a 

social dimension of external sources, teacher or peer learning. 

iJET ‒ Vol. 17, No. 04, 2022 179



Paper—How Communion and Agentic Beliefs Predict Technology-Supported Formal and Informal…  

Table 3.  ICT for self-regulated learning 

Factor Items 1 2 α 

External sources teacher 

or peer learning 

Help-seeking from colleagues and professors (e.g. over 

communication tools, social networks, e-mail etc.). 
.771   

Peer learning with colleagues (e.g. group discussions, 
joint products etc.). 

.647   

 Eigenvalue = 2.597 
% Variance = 42.710 

  
 

.676 

Metacognitive  

strategies 

Organising material, concepts and ideas during the 

learning (e.g. using e-tools for preparing mind maps, 

notes etc.). 
 -.778  

Planning and monitoring of the learning process (e.g. 

setting learning goals, knowledge self-testing etc.). 
 -.652  

 Eigenvalue = 1.003 
% Variance = 16.710 

  
 

.681 

Extraction method: principal axis factoring. Rotation method: Oblimin with Kaiser normalisation. KMO 
= .732  
* Correspond on a scale from 1- completely disagree to -5-completely agree. 
** Factor weights of absolute value equal to or larger than .40 are bolded. 

The teacher as role model scale integrates three main areas: affection (i.e., encour-

agement and enhancing awareness for technology use), capacity (i.e., use recommen-

dations and tips), and behavioural support (i.e., the teacher serves as a model for tech-

nology use) (Lai, 205). As indicated in Table 4, the single factor solution represents a 

combination of areas. 

Table 4.  Exploratory factory analysis of teacher model for ICT in learning 

Factor Items 1 α 

Teacher  

model 

Teachers are successful in using ICT for teaching. .812  

Teachers are using innovative technological solutions in teaching. .809  

Teachers are models for how to resolve problems that may occur during ICT use. .762  

I can see enthusiasm from teachers for using technological solutions. .748  

Teachers are at least as competent as I am in using ICT. .688  

 Eigenvalue = 3.336 

% Variance = 66.722 
 

 

.874 

Extraction method: principal axis factoring. Rotation method: Oblimin with Kaiser normalisation. KMO = 
.843  
* Correspond on a scale from 1- completely disagree to -5-completely agree. 
** Factor weights of absolute value equal to or larger than .40 are bolded. 

The single factor solution integrates seven obstacles connected with personal and 

contextual situations (see Table 5). 

Table 5.  Exploratory factory analysis of obstacles in ICT supported learning 

Factor  Items 1 α 

Obstacles 

Insufficient technological equipment. .683  

I would need additional training. .678  

Because websites and applications are not designed to meet my way of access .664  
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and usage (e.g. navigation on-page, disturbing elements, incompatibility with 

alternative hardware equipment etc.). 

Negative personal beliefs. .654  

High prices of ICT. .632  

Because using ICT draws attention to me and makes me feel uncomfortable. .623  

Different preferences for learning. .588  

 
Eigenvalue = 3.809 
% Variance = 47.612 

 
 

.839 

Extraction method: principal axis factoring. Rotation method: Oblimin with Kaiser normalisation. KMO 
= .882 
* Correspond on a scale from 1- completely disagree to -5-completely agree. 
** Factor weights of absolute value equal to or larger than .40 are bolded. 

3.2 Descriptive statistics and correlational analysis 

Table 6 presents descriptive statistics (M, SD) for average scores on each con-

struct. The lowest means are associated with items measuring usage of specific ICT 

tools for establishing the social context for bridging between formal and informal 

learning (M= 1.90) and obstacles in ICT use for learning (M= 2.55). The highest 

means are from items measuring personal beliefs about ICT (the agentic beliefs) (M= 

3.84), and the second-highest is ICT use for self-regulated metacognitive learning 

strategies (M= 3.53). 

Table 6 presents Spearman’s r coefficients for all possible pairings. The items do 

not appear to be strongly correlated. Although they are conceptually related (as indi-

cated by the numerous moderate and weak correlations), they appear to be statistically 

independent measures. A negative correlation is indicated in obstacles, moderately 

negatively correlated with agentic beliefs (-.402) and weakly correlated with ICT use 

for informal learning for interests and trends (-.309). 

Correlations between variables are weak (.2 to .39) or moderate (.4 to .6). In one 

case, the correlation is strong between ICT use factors for learning, ICT use for social 

context bridging between formal and informal and ICT for informal learning for in-

terests and trends (.66). A moderate correlation also exists between the first and the 

third factors, namely, between ICT use for social context bridging between formal 

and informal and ICT use for collaboration for formal learning support (.53). Higher 

moderate correlations exist between: ICT use for collaboration for formal learning 

support and self-regulated learning task engagement (.59); ICT use for informal learn-

ing for interests and trends and agency beliefs (.548); communion and agency beliefs 

(.529); ICT use for informal learning for interests and self-regulated metacognitive 

learning strategies (.510). The multicorrelation is not identified. 

Table 6.  M, SD, intercorrelations between measures – Spearman’s r  

for all analysis (N = 1323) 

 M SD 1 2 3 4 5 6 7 8 9 

1 1.90 .62 1.00 .664** .533** .383** .450** .387** .456** .057* -.155** 

2 3.21 .73 .664** 1.00 .453** .273** .548** .380** .510** .019 -.309** 
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3 3.42 .72 .533** .453** 1.00 .367** .457 ** .592** .446** .084** -.217** 

4 2.54 .80 .383** .273** .367** 1.00 .520** .290** .330** .254** -.051** 

5 3.84 .76 .450** .548** .457** .520** 1.00 .364** .481** .085** -.402** 

6 3.06 .84 .387** .380** .592** .290** .346** 1.00 .408** .062* -.197** 

7 3.53 1.01 .465** .510** .446** .330** .481** .408** 1.00 .131** -.280** 

8 3.47 .81 .057* .019 .084** .254** .085** .062* .131** 1.000 .019** 

9 2.55 .81 -.155** -.309** -.217** -.051 -.402** -.197** -.280** .019 1.00 

** Correlation is significant at the 0.01 level (2-tailed).  
* Correlation is significant at the 0.05 level (2-tailed).  

Factors: (1) ICT use for social context for bridging between formal and informal; (2) ICT for formal and 
informal learning of interests and trends; (3) ICT use for collaboration in formal learning; (4) Communion 

beliefs; (5) Agency beliefs; (6) Self-regulated learning task engagement; (7) Self-regulated metacognitive 

learning strategies; (8) Teacher model; (9) Obstacles. 

3.3 Hierarchical linear regression analyses 

In the communion dimension, we examined the interaction in the academic envi-

ronment, sense of belonging, visibility among academic staff and peers. Therefore, in 

the regression model, we put communion beliefs first to see how much other factors 

add to this one. Finally, we examined learning beliefs connected to personalisation, 

ubiquity, creativity, inquiry, fun, and achievements/results in the agentic dimension. 

The first factor (ICT for social context bridging between formal and informal), pre-

sented in Table 7, reflects social context for integrating informal learning. In informal 

self-regulative learning, metacognitive strategies are important and here present the 

strongest predictor. Following it are agentic beliefs, communion beliefs and self-

regulated learning external sources teacher or peer learning with almost the same 

strength. The teacher model has low negative strength. 

Table 7.  Hierarchical linear regression analyses 

Predictor ICT for social context bridging between formal and informal 

 
B SEb Beta 

Constant 1.122 .052  

Communion beliefs .102 .006 .398** 

Step 1 
R2 adj (Step1)=.157,  

p=.000 
R2change=.158 

F(1, 1323)=248.338,  

p˂.000 

Constant .411 .077  

Communion beliefs .054 .007 .210** 

Agentic beliefs .031 .003 .344** 

Step 2 
R2 adj (Step2)=.240,  

p=.000 
R2change=.083 

F(2,1322)=210.120,  

p˂.000 

Constant .164 .079  

Communion beliefs .045 .007 .173** 

Agentic beliefs .026 .003 .284** 

Self-regulated learning 
task engagement 

.072 .008 .234** 
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Step 3 
R2 adj (Step3)=.287,  

p=.000 
R2change=.048 

F(3,1321)=178.762,  

p˂.001 

Constant .060 .077  

Communion beliefs .041 .007 .159** 

Agentic beliefs .017 .003 .191** 

Self-regulated learning 

task engagement 
.050 .008 .162** 

Self-regulated  

metacognitive strategies 
.047 .005 .256** 

Step 4 
R2 adj (Step 4)=.332,  

p=.000 
R2change=.045 

F(4,1320)=165.397,  

p˂.000 

Constant .198 .093  

Communion beliefs .046 .007 .177** 

Agentic beliefs .017 .003 .186** 

Self-regulated learning 

task engagement 
.049 .008 .161** 

Self-regulated  

metacognitive strategies 
.048 .005 .262** 

Teacher model  -.010 .004 -.063* 

Step 5 
R2 adj (Step 5)=.335,  

p=.007 
R2change=.004 

F(5,1319)=134.390,  

p˂.05 

Constant .077 .121  

Communion beliefs .043 .007 .169** 

Agentic beliefs .018 .003 .202** 

Self-regulated learning  

task engagement 
.050 .008 .163** 

Self-regulated  

metacognitive strategies 
.049 .005 .267** 

Teacher model  -.010 .004 -.064* 

Obstacles .004 .003 .039 

Step 6 
R2 adj (Step 6)=.336,  

p=.119  
R2change=.001 

F(6,1318)=112.520,  

p˃.05 

 

In the communion dimension, we examined the interaction in the academic envi-

ronment, sense of belonging, visibility among academic staff and peers. Therefore, in 

the regression model, we put communion beliefs first to see how much other factors 

add to this one. Finally, we examined learning beliefs connected to personalisation, 

ubiquity, creativity, inquiry, fun, and achievements/results in the agentic dimension. 

The first factor (ICT for social context bridging between formal and informal), pre-

sented in Table 8, reflects social context for integrating informal learning. In informal 

self-regulative learning, metacognitive strategies are important and here present the 

strongest predictor. Following it are agentic beliefs, communion beliefs and self-

regulated learning external sources teacher or peer learning with almost the same 

strength. The teacher model has low negative strength. 
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Table 8.  Regression analyses of predictors for ICT supported learning – Factor 1: ICT for 

social context bridging between formal and informal 

Predictor 
ICT for social context bridging between formal and informal 

B SEb Beta 

Constant 1.122 .052  

Communion beliefs .102 .006 .398** 

Step 1 
R2 adj (Step1)=.157,  

p=.000 
R2change=.158 

F(1, 1323)=248.338,  

p˂.000 

Constant .411 .077  

Communion beliefs .054 .007 .210** 

Agentic beliefs .031 .003 .344** 

Step 2 
R2 adj (Step2)=.240,  

p=.000 
R2change=.083 

F(2,1322)=210.120,  

p˂.000 

Constant .164 .079  

Communion beliefs .045 .007 .173** 

Agentic beliefs .026 .003 .284** 

Self-regulated learning 
task engagement 

.072 .008 .234** 

Step 3 
R2 adj (Step3)=.287,  

p=.000 
R2change=.048 

F(3,1321)=178.762,  
p˂.001 

Constant .060 .077  

Communion beliefs .041 .007 .159** 

Agentic beliefs .017 .003 .191** 

Self-regulated learning 
task engagement 

.050 .008 .162** 

Self-regulated  
metacognitive strategies 

.047 .005 .256** 

Step 4 
R2 adj (Step 4)=.332,  

p=.000 
R2change=.045 

F(4,1320)=165.397,  

p˂.000 

Constant .198 .093  

Communion beliefs .046 .007 .177** 

Agentic beliefs .017 .003 .186** 

Self-regulated learning 
task engagement 

.049 .008 .161** 

Self-regulated  
metacognitive strategies 

.048 .005 .262** 

Teacher model -.010 .004 -.063* 

Step 5 
R2 adj (Step 5)=.335,  

p=.007 
R2change=.004 

F(5,1319)=134.390,  
p˂.05 

Constant .077 .121  

Communion beliefs .043 .007 .169** 

Agentic beliefs .018 .003 .202** 

Self-regulated learning  

task engagement 
.050 .008 .163** 

Self-regulated  
metacognitive strategies 

.049 .005 .267** 
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Teacher model -.010 .004 -.064* 

Obstacles .004 .003 .039 

Step 6 
R2 adj (Step 6)=.336,  

p=.119  
R2change=.001 

F(6,1318)=112.520,  

p˃.05 

 

The second factor (ICT for formal and informal learning of interests and trends) 

presented in Table 9 reflects personal interests, informal and formal. As with interests, 

agentic beliefs are significant, and here represent the strongest predictor. As with 

informal learning, self-regulative metacognitive learning strategies are important, here 

in second place, and also very strong. Self-regulated learning external sources teacher 

or peer learning is not as strong. The teacher model, obstacles and communion beliefs 

have similar low negative strengths. 

Table 9.  Regression analyses of predictors for ICT supported learning – Factor 2: ICT for 

formal and informal learning of interests and trends 

Predictor 
ICT for formal and informal learning of interests and trends 

B SEb Beta 

Constant 29.342 .740  

Communion beliefs .883 .092 .254** 

Step 1 
R2 adj (Step1)=.064,  

p=.000 
R2change=.065 

F(1,1323)=91.484,  

p˂.000 

Constant 14.450 1.023  

Communion beliefs -.129 .098 -.037 

Agentic beliefs .654 .034 .534** 

Step 2 
R2 adj (Step2)=.264,  

p=.000 
R2change=.201 

F(2,1322)= 238.542,  
p˂.000 

Constant 11.349 1.054  

Communion beliefs -.248 .096 -.071* 

Agentic beliefs .586 .034 .478** 

Self-regulated learning 

task engagement 
.902 .102 .218** 

Step 3 
R2 adj (Step3)=.305,  

p=.000 
R2change=.041 

F(3,1321)=194.434,  

p˂.000 

Constant -.299 .092 -.086* 

Communion beliefs .464 .035 .379** 

Agentic beliefs .5833 .103 .141** 

Self-regulated learning 

task engagement 
.682 .066 .274** 

Self-regulated  

metacognitive strategies 
-.299 .092 -.086* 

Step 4 
R2 adj (Step 4)=.356,  

p=.000 
R2change=.052 

F(4,1320)=183.985,  
p˂.000 

Constant 12.014 1.225  

Communion beliefs -.226 .095 -.065* 

Agentic beliefs .456 .035 .373** 
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Self-regulated learning 

task engagement 
.577 .103 .139** 

Self-regulated  

metacognitive strategies 
.689 .066 .281** 

Teacher model -.152 .047 -.073* 

Step 5 
R2 adj (Step 5)=.361,  

p=.001 
R2change=.005 

F(5,1319)=150.267,  

p˂.05 

Constant -.152 .047 -.073* 

Communion beliefs 14.499 1.596  

Agentic beliefs -.183 .096 -.053 

Self-regulated learning  

task engagement 
.427 .037 .349** 

Self-regulated  

metacognitive strategies 
.563 .103 .136** 

Teacher model .680 .066 .274** 

Obstacles -.148 .047 -.071* 

Step 6 
R2 adj (Step 6)=.363,  

p=.016  
R2change=.003 

F(6,1318)=126.669,  

p=˂.05 

 

The third factor (ICT for collaboration in formal learning), presented in Table 10, 

reflects collaborative formal learning. Self-regulated learning task engagement, exter-

nal sources, teacher and peer learning are very strong predictors. These are followed 

by three predictors of similar strength: agentic beliefs, communion beliefs and self-

regulated metacognitive strategies. Interestingly, self-regulated learning external 

sources teachers and peer learning have the strongest predictive power, but teacher 

modelling does not have significant influence. 

Table 10.  Regression analyses of predictors for ICT-supported learning – Factor 3: 

ICT for collaboration in formal learning 

Predictor 
ICT for collaboration in formal learning 

B SEb Beta 

Constant 15.437 .398  

Communion beliefs .724 .050 .372** 

Step 1 
R2 adj (Step1)=.138,  

p=.000 
R2change=.139 

F(1, 1323)=212.922,  

p˂.001 

Constant 10.509 .594  

Communion beliefs .398 .056 .200** 

Agentic beliefs .216 .020 .316** 

Step 2 
R2 adj (Step2)=.207,  

p=.000 
R2change=.070 

F(2, 1322)= 174.269,  

p˂.001 

Constant 6.373 .529  

Communion beliefs .230 .048 .118** 

Agentic beliefs .125 .017 .183** 

Self-regulated learning 
task engagement 

1.203 .051 .519** 

Step 3 R2 adj (Step3)=.441,  R2change=.233 F(3,1321)=348.731,  
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p=.000 p˂.001 

Constant 6.029 .531  

Communion beliefs .219 .048 .112** 

Agentic beliefs .097 .018 .142** 

Self-regulated learning 
task engagement 

1.131 .053 .488** 

Self-regulated  
metacognitive strategies 

.156 .034 .112** 

Step 4 
R2 adj (Step 4)=.449,  

p=.000 
R2change=.009 

F(4,1320)=270.621,  

p˂.001 

Constant 5.990 .637  

Communion beliefs .217 .049 .112* 

Agentic beliefs .098 .018 .142** 

Self-regulated learning 
task engagement 

1.131 .053 .488** 

Self-regulated  
metacognitive strategies 

.156 .034 .112** 

Teacher model .003 .025 .002 

Step 5 
R2 adj (Step 5)=.448,  

p=.911 
R2change=.000 

F(5,1319)=216.337,  
p˃.05 

Constant 6.745 .831  

Communion beliefs .230 .050 .118* 

Agentic beliefs .089 .019 .129** 

Self-regulated learning  
task engagement 

1.126 .053 .486** 

Self-regulated  
metacognitive strategies 

.150 .035 .108** 

Teacher model .004 .025 .003 

Obstacles -.026 .019 -.032 

Step 6 
R2 adj (Step 6)=.449,  

p=.158  
R2change=.001 

F(6,1318)=180.751,  
p˃.05 

4 Conclusions 

This study reports data gathered before the pandemic and sheds light on studies of 

the pandemic school-home learning nexus. The pandemic introduced global changes 

in social-cultural contexts which subsequently influence the formation of the student 

learning space. Studies of digital learning have tended to focus on student’s personal 

technology use in diverse contexts and for a variety of purposes. Digital learning was 

assumed to be a boundary crosser between between formal and informal social prac-

tices’ and a facilitator for the transfer of practices between contexts in support of 

learning [64].  

In this study, we identified the function of ICT in establishing social contexts 

bridging between formal and informal learning. The main predictor identified was the 

self-regulative metacognitive learning strategies which are significant for informal 
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learning. Therefore, the significance of informal learning which is more self-

regulative, may also increase its significance in formal learning. ICT also facilitates 

the connection of formal and informal interests and trends with agentic beliefs being 

the primary predictor identified personal agency for interests and trends in ICT use 

may transit to formal learning. As for bridging between formal and informal learning, 

the self-regulative metacognitive learning strategies are significant. Further, ICT has 

the potential for enhancing collaboration in formal learning. The main predictor is 

again self-regulative learning but in this item, it is task engagement which is essential 

for collaboration. Future research should address self- regulative learning in diverse 

learning environments and identify what drives a person’s engagement for agency and 

communion beliefs. 
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