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Abstract 
 

Based on The Unified Theory of Acceptance and Use of Technology (UTAUT2) model as well as on 
recently published research findings on the role of self-regulation and collegial cooperation in fostering e-
teaching competence, the aim of this quantitative questionnaire study (n = 258) was to examine the 
influence of two main determinants of self-directed learning - the disposition to self-regulated and to 
cooperative action - on teachers’ intention to use digital media in the classroom. For this, the mediating 
role of three technology acceptance factors of the UTAUT model was taken into consideration and 
analyzed using structural equation modelling (SEM) in order to identify personal conditions conducive to 
the development of e-teaching skills within a framework of work-integrated learning processes. The 
results of the SEM path analyzes show a positive effect of metacognitive aspects of self-regulation as well 
as of teachers’ collegial cooperation on their willingness to adapt to the requirements of digitalization 
through the use of digital media in education. 
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1. Introduction 

In view of the rapidly developing of the Information communication technologies (ICT) and the 

related digitalization of education, bringing the professional standards of competence in teaching into line 

with the digital transformation of society  requires the inclusion of both - media-specific and non-specific 

- competences in the teaching competency profile (European Parlament, 2022). The latter are currently 

discussed under the terms "21st-century skills" and concern both cognitive areas, such as critical thinking, 

as well as non-cognitive areas, including the ability to self-regulation and cooperation. These are 

considered to play an important role for the successful use of ICT in teaching and therefore to contribute 

significantly to the development of teachers’ technological-pedagogical expertise (McGrath et al., 2011). 

1.1. Self-directed learning (SDL) in work-integrated settings 

Facing the digitalization in education teachers need to develop their professional competency in an 

action-oriented manner based mainly on the management of complex requirements in new, non-

standardized teaching situations. The acquisition and development of e-teaching competence become in 

this context a work-integrated, self-regulated, informal learning process that goes beyond the framework 

of formal professional development training. The maine characteristic of this process is providing a 

learning and competence-promoting working arrangement in which self-learning architectures can 

emerge (Dehnbostel, 2019). These are learning settings based on self-directed learning (SDL) with the 

following characteristics: skill orientation through problem-solving after confrontation with complex 

challenges, cooperation through expertise sharing, reflection and evaluation of the learning experience 

(Müller, 2021; Zimmerman & Lebeau, 2000). Thus, in the digitalization era, self-regulation and collegial 

support are considered to be essential features of work-integrated learning. 

1.1.1. The concept of self-regulation and its contribution to SDL 

One of the main characteristics of SDL is that it brings with it specific requests to the learner, 

involving a range of personal dispositions, which allow for the proper recognition and use of decision-

making and action freedom in the learning process (Dyrna, 2021). These dispositions are associated with 

self-regulation that empowers the individual to regulate and control all mental processes involved in 

learning (Sembill et al., 2007). Theoretical concepts of self-regulation derived from empirical research so 

far allow its definition as an internal process, whereby the learner plans, implements and evaluates his 

own learning. This process encompasses metacognition as a way to predict, monitor, control and evaluate 

cognitive processes as well as motivation, which mainly refers to the individual's ability to self-motivate 

for learning success (e.g. Hong & O'Neil, 2001; Zimmerman, 2001). The ability to make plans and 

monitor their own actions (i.e. metacognition) as well as the ability to maintain effort during learning (i.e. 

motivation) are main characteristics of self-regulated learners. There are several recent studies indicating 

the importance of self-regulation in e-teaching, showing the importance of personal dispositions like 

perceived ease of use and self-confidence in the handling of digital tools for the development of e-

teaching skills (Lucas et al., 2021) and a positive influence of self-efficacy in basic ICT and of online 

collaboration on the use of digital tools in schools (Hatlevik, 2016). A recent study by Chen and Jang 
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(2019), in which the influence of self-regulation on teachers‘ pedagogical-technological competency was 

investigated, indicated that metacognitive components of self-regulation correlated higher with content 

knowledge and pedagogical content knowledge but lower with technological knowledge and 

technological-pedagogical-content expertise. These leaves open the question of whether and which 

components of self-regulation are relevant for the acquisition of technology-related teaching skills. 

1.1.2. The role of collegial cooperation in SDL 

Collaborative learning experiences that enable group members to interact together and learn with 

and from each other are mainly involved in the good functioning of SDL in work-integrated learning 

settings (Schrode et al., 2021). Recent studies showed that group cooperation improves problem-solving 

and self-directed learning abilities (Kim & Kim, 2019; Wang et al., 2021). With regard to the influence of 

the teachers’ collegial cooperation on the use of ICT in the classroom, the findings so far point to the fact 

that teamwork can bring up further development of competence in e-teaching. By working together in a 

team, teachers can better cope with digitalization-related professional challenges through an increased 

ability to act and solve problems (Drossel et al., 2017). In order to bring more evidence for the role of the 

group as a critical source for modelling and scaffolding of the process by which teachers can better direct 

their own learning in the field of e-education, further research is necessary in this area. 

1.2. Technology acceptance as a precondition for developing competence in e-teaching 

Understanding what influences teachers’ intention to engage in e-teaching is necessary for any 

attempt to improve their pedagogical-technological skills. Therefore, personal dispositions like self-

regulation and the ability to engage in collegial cooperation should be considered in the effort to identify 

those factors that influence technology acceptance in the classroom. 

Technology Acceptance Models are used to measure the behavioural intention of continued use of 

ICT in several domains, including education. The Unified Theory of Acceptance and Use of Technology 

(UTAUT) is an integrated theoretical model to explain the acceptance to use ICT (Venkatesh et al., 2003) 

by extending the Technology Acceptance Model (TAM) proposed by Davis (1989). Similar to the TAM, 

UTAUT is based on the basic assumption that personal expectations regarding the usefulness (i.e. 

performance expectancy) and the ease of use (i.e. effort expectancy) of a system have a direct influence 

on someone's intention to use it. Additional to these, in the UTAUT model the social influence, meaning 

the degree to which the use of technology is believed to be relevant as a result of social interactions with 

important others, also directly influences the behavioural intention. The model explains up to 70% of the 

variance in technology use behavior and therefore represents a robust and reliable instrument that can be 

used to gain a deeper understanding in the field of technology acceptance (Vekantesh, 2021). Previous 

studies have shown that UTAUT can be used to predict learners’ behaviour intention in online courses 

(e.g. Chen & Hwang, 2019; Hsu, 2012). However, there are very few studies in which the UTAUT model 

has been used to measure teachers’ technology acceptance. Tappe (2019) examined UTAUT factors that 

influence the teachers‘ intention to use ICT in the classroom. The results showed that the behavioral 

intention is mainly dependent on a positive attitude towards technology and an increased self-efficacy 
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with regard to digital tools. Therefore, there is a need for follow-up research to better identify those 

relevant conditions for the technology use in the classroom. 

2. Problem Statement 

In order for teachers to be able to meet the digital transformation challenges in education, they 

have to permanently adapt their teaching methods by taking into consideration the didactically use of 

ICT. They do this best by properly using technology in their classroom and learning from experience, i.e. 

in a self-directed work-integrated learning context. In view of the current state of research on SDL and e-

teaching, there is a need to better understand the relationship between individual differences concerning 

self-regulation and collegial cooperation, as SDL components, and technology acceptance. This 

understanding is necessary to identify individual mechanisms that positively influence teachers‘ 

pedagogical-technological expertise in a SDL setting, which should be taken into account when designing 

teacher training programs. 

3. Research Questions 

The present study is intended to make an empirical contribution to determining the effects of self-

regulation and collegial cooperation on technology acceptance and teachers’ willingness to use ICT in the 

classroom. It is assumed that the intention to integrate technology into teaching depends on its acceptance 

(Tappe, 2019), which in turn is influenced by the self-assessed individual expression of self-regulation 

(Chen & Hwang, 2019) and the degree of appreciation of collegial cooperation with regard to its 

relevance for one's teaching (Drossel et al., 2017). 

The main questions of the investigation are: 

i. Is there a relation between teachers’ self-regulation of and their intention to use ICT in the 

classroom? 

ii. Is there a relation between teachers’ cooperation and their intention to use ICT in the 

classroom? 

iii. Do the UTAUT acceptance factors (performance expectancy, effort expectancy, and social 

influence) have an effect on the relation between self-regulation, respectively collegial 

cooperation, and the intention to use ICT in the classroom? 

Based on the study of Chen and Hwang (2019), the Hong and O’Neil’s theory is considered in the 

present study to differentiate between the metacognitive and motivational dimension of self-regulation, 

whereas collegial cooperation is regarded as an one-dimensional factor (Rothland, 2009). Regarding the 

technology acceptance, Venkatesh et al.’s UTAUT model is used including the four dimensions of 

performance expectancy, effort expectancy, social influence and behavioural intention. It is assumed that 

the behavioural intention for technology use is influenced by self-regulation and collegial cooperation, 

and these effects are mediated by the expectancy and the social influence. Accordingly, the hypotheses 

for this study are given as follows: 

H1: Teachers’ metacognition positively relates to the behavioral intention to use digital media in 

the classroom. 

H2: Teachers’ motivation positively relates to the intention to use digital media in the classroom. 
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H3: Teachers’ metacognition positively relates to performance expectancy. 

H4: Teachers’ metacognition positively relates to effort expectancy. 

H5: Teachers’ metacognition positively relates to social influence. 

H6: Teachers’ motivation positively relates to performance expectancy. 

H7: Teachers’ motivation positively relates to effort expectancy. 

H8: Teachers’ motivation positively relates to social influence. 

H9: Teachers’ cooperation positively relates to the intention to use digital media in the classroom. 

H10: Teachers’ cooperation positively relates to performance expectancy. 

H11: Teachers’ cooperation positively relates to effort expectancy. 

H12: Teachers’ cooperation positively relates to social influence. 

H13: Teachers’ performance expectancy positively relates to the behavioral intention to use digital 

tools in the classroom. 

H14: Teachers’ effort expectancy positively relates to the behavioral intention to use digital media 

for educational purposes in the classroom. 

H15: Teachers’ social influence positively relates to the behavioral intention to use digital media 

for educational purposes in the classroom. 

The hypothesized models are illustrated in Figure 1 and 2, which illustrates the structural relations 

between the components of self-regulation, respectively the collegial cooperation and the UTAUT.   

 

 

 Study design: Effects of teachers’ self-regulation on the behavioural intention to use digital Figure 1. 
tools in the classroom 

 

 Study design: Effects of teachers’ cooperation on the behavioral intention to use digital tools in Figure 2. 
the classroom 
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4. Purpose of the Study 

The purpose of this study is to investigate the influence of self-regulation and collegial cooperation 

in a work-integrated learning setting on teachers‘ technology acceptance and their willingness to use 

digital tools in the classroom. The study emphasizes the personal factors in self-directed learning, 

meaning that it focuses more on individual dispositions in order to explore the relationships between self-

regulation as well as collegial cooperation and technology acceptance. Taking these variables into 

consideration plays an important role for the development of training offers that build up e-competency in 

teaching. Therefore, the design of this study aimes to contribute towards a better understanding of the 

way they relate to each other. 

5. Research Methods 

5.1. Measuring tools 

The measuring tool was a questionnaire from prior studies which was revised to consider the 

work-integrated, self-directed and cooperative learning situation in the present study. It contained self-

reported questions organized in four sections. First, demographic related data on teachers’ background 

information regarding gender, age, teaching position, teachers’ professional development level and digital 

experience were collected. Second, the teachers’ self-regulation in terms of metacognition and motivation 

were measured using a short version of the original Short Self-Regulation Questionnaire (SSRQ) with 22 

items und five constructs: goal attainment (GA), mindfulness (MF), adjustment (AD), proactivness (PA) 

and goal setting (CS) (Chen & Lin, 2018).  For this, the items were translated from English to German 

and renumbered; the translation was verified by two bilingual volunteers and the translated questionnaire 

was pilot tested on a sample of 36 students of the Pedagogical Highschool in Sibiu, Romania. Third, the 

collegial cooperation was assessed using a 10-item scale from a standardized German questionnaire for 

measuring teachers’ social-communicative competences (Rothland, 2009). Finally, the teachers’ 

performance expectancy, effort expectancy, social influence and behavioural intention were measured 

with a validated German translation of the UTAUT (Harborth & Pape, 2018). A five-point Likert scale 

ranging from “strongly disagree” to “strongly agree” was used to measure all of the items, with exception 

of those for the demographic data. 

5.2. Target group 

The target group of this study were teachers aged between 18 and 65 from all public schools with 

German teaching in Romania. The invitation to participate in the study was made by the Romanian Center 

for Teacher Training in German Language (www.zfl.ro). The data collection took place over two weeks 

using an online survey tool. All the study participants participated voluntary and were assured of the 

confidentiality of their information. A total of 416 questionnaires were submitted. After the removal of all 

questionnaires with more than 5 missing values, 258 data sets remained, which were included in the 

descriptive statistical evaluation. The sample is described in Table 1, showing good sample 
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representativeness. The large difference between male and female responders can be attributed to the 

significantly higher proportion of female teachers in Romanian schools (INSSE, 2020). 

 

Table 1.  Target group (differentiated according to the teachers’ professional development level)  

 Debutant On-the-job-
confirmation 

Didactic 
level II. 

Didactic 
level I. Total 

N 39 57 45 117 258 
% of the total sample 15.1 22.1 17.4 45,3 100 

female in % 87.7 94.9 86.3 93.3 89,1 
Age (%) 

19 to 29 71.1 42.3 16.8 3.7 30.4 
30 to 39 11.9 35.6 36.3 33.9 27.8 
40 to 50 10.4 13.4 28.9 42.5 21.2 
over 50 6.6 8.7 18.0 19.9 21.6 

Teaching position (in %) 
pre-primary education 58.9 31.6 22.2 11.1 24.8 

primary education 23.1 29.8 28.9 17.9 23.3 
lower secondary 7.7 19.3 24.4 24.8 20.9 
upper secondary 10.3 19.3 24.4 46.2 31.0 

Digital experience (in %) 
poor 0 0 0 1.7 0.8 

satisfactory 20.5 20.5 13.3 11.1 13.6 
good 30.8 40.4 57.8 42.7 43.0 
high 33.3 33.3 22.2 36.8 33.0 

very high 15.4 12.3 6.7 7.7 9.7 
GA = goal attainment, MI = mindfulness, GS = goal setting, CC = collegial cooperation; PE = performance 
expectancy, EE = effort expectancy, SI = social influence; BI = behavioral intention. 

5.3. Data analysis 

SPSS (version 27) was used for the descriptive statistics, item analysis, reliability and validity 

analysis. The Structural Equation Modelling (SEM) with AMOS (version 25) was applied to analyse the 

goodness of fit of the research model by measuring direct and indirect effects between the investigated 

variables in multivariate mediation setting. 

In the preliminary data analysis, there was a filtering of the outliers on the basis of the 

Mahalanobis distance, with a 228 (88.4%) remaining total number of data sets. Because of the non-

normal distribution, the data was subjected to bootstrapping using the Bca method with a number of 5000 

bootstrapping samples and 95% confidence intervals. 

The reliability of the scales was proved by calculating the Cronbach’s alpha to check for their 

internal consistency. Construct validity, which refers to the degree to which multiple items measure the 

same construct, was assessed based on the item-total correlation. A confirmatory factor analysis (CFA) 

using SEM was performed to test whether the data fit the hypothesized measurement models. The chi-

square test and other goodness-of-fit indices (i.e. CFI, RMSEA) were used to evaluate the adequacy of the 

hypothesized models.  

A path analysis using SEM was performed to assess the pattern of relations among the model 

variables as formulated in the 15 hypotheses. For this, the assumed covariance between the variables were 
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presented as path diagrams to show the causal effects of the independent variables on the mediators and 

the dependent variable. 

6. Findings 

6.1. CFA analyses for self-regulation and collegial cooperation 

The first step in data analysing, was to conduct a CFA for the research models measuring the self-

regulation and the collegial cooperation. Given the existing construct validation for the German 

translation of the UTAUT scales by Harborth and Pape (2018), only Cronbach’s α was measured in this 

case, the value of 0.85 showing a good internal consistency.  

The validation strategy related to the number of latent variables (constructs), the assignment of the 

measurement variables to the constructs, and the relationships between the constructs. In order to confirm 

the construct validity, the factor loadings should be significant and exceed 0.5, and the average variance 

extracted (AVE) by each construct should also exceed 0.5. The overall fitness of the models was 

evaluated by the following indicators: the chi-square and Bollen-Stine test, the comparative fit index 

(CFI) and the root-mean-square error of approximation (RMSEA). For a good model fit, the chi-square 

values normalized by degrees of freedom (chi-square/degrees of freedom) should not exceed 3, CFI 

should exceed 0.9, and RMSEA should not exceed 0.08. Furthermore, the Bollen-Stine test should not be 

significant. 

The initial CFA showed that the measurement models for both constructs were a poor fit. With 

regard to the self-regulation scale, this was due to the high correlations between three of the five self-

regulation constructs (r > 0.90) in the model: goal achievement (GA), adjustment (AD) and proactivness 

(PA) and also to the fact that the goal setting/GS construct contained only two items. Therefore, an 

exploratory factor analysis (EFA) was performed in order to better uncover the underlying construct 

structure. After EFA analysis the 5-dimensional structure of the self-regulation scale was reduced to three 

dimensions, respectively goal achievement (GA), mindfulness (MF) and goal setting (GS). As shown in 

Table 2, all three constructs had a strong internal reliability and no item was excluded because of a low 

item-total correlation (< 0.30).  

 

Table 2.  Reliability of the SSRQ items used in the present study to measure self-regualtion, 
differentiated by the three constructs 

Goal achievement (GA), items n = 12, 
Cronbach’s α = .909 

AVE = .51 

 
Item-total correlation 

SSRQ03 .60 
SSRQ05 .71 
SSRQ06 .76 
SSRQ09 .56 
SSRQ13 .67 
SSRQ14 .72 
SSRQ19 .63 
SSRQ21 .74 
SSRQ23 .69 
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SSRQ28 .45 
SSRQ29 .74 
SSRQ30 .59 

Mindfulness (MI), items n = 7 
Cronbach's α = .799 

AVE = .49 

 
Item-total correlation 

SSRQ04 (-) .42 
SSRQ07 (-) .56 
SSRQ10 (-) .61 
SSRQ11 (-) .58 
SSRQ15 (-) .53 
SSRQ16 (-) .44 
SSRQ26 (-) .57 

Goal setting (GS), items n = 3 
Cronbach’s α = .784 

AVE = .58 

 
Item-total correlation 

SSRQ01 (-) .67 
SSRQ02 (-) .72 
SSRQ17 (-) .50 

Notes: (-) reversed item.  

 

For the collegial cooperation scale, the Cronbach’s α for all 10 items was less than 0.7 because of 

the items 5 and 10 whose item-total correlation was below 0.3. After excluding both items, Cronbach’s α 

improved to 0.88 and the remaining 8 items showed an item-total correlation above 0.7. The AVE was 

0.50.  

The CFA for the new estimated models for self-regulation and collegial cooperation showed the 

following results: the ratio of chi-square to degrees of freedom was 1.65, respectively 1.97, CFI = 0.95, 

respectively 0.99, and RMSEA = 0.05, respectively 0.06. These data indicate an acceptable model fit in 

both cases, showing good construct validity of the measuring scales. 

6.2. Path analyses 

Two structural equation models (SEM) of the hypothesized relationships between self-regulation 

or collegial cooperation and technology acceptance were tested using path analysis. The overall fit indices 

for both research models were acceptable as the results fell within the commonly accepted values (see 

Table 3).  

 

Table 3.   Overall fit indices for the research models 

SEM χ²/df RMSEA 90% CI 
RMSEA 

CFI Bollen-Stine 

Self-regulation model: 
GA/MI/GS      PE/EE/SI      

BI 
1.45 0,04 0,03-0,05 0,95 n.s. 

Collegial cooperation 
model: 

CC      PE/EE/SI       BI 
1,68 0,05 0,04-0,06 0,97 n.s. 

 

http://dx.doi.org/


https://doi.org/10.15405/epes.23045.35 
Corresponding Author: Adriana Hermann 
Selection and peer-review under responsibility of the Organizing Committee of the conference  
eISSN: 2672-815X 
 

 343 

The SEM path analysis results for testing each hypothesis are presented in Figure 3. The results for 

the self-regulation model indicate that, regarding to metacognition, Goal attainment has a significant 

influence on performance expectancy, effort expectancy, and social influence (path coefficient = 0.52, 

0.54, 0.35, respectively). Although, there were no significant effects for Goal setting, these findings 

support the hypotheses H3, H4, and H5, showing that metacognitive aspects of self-regulation have a 

positive influence on the adaptation of teaching behaviour to the requirements of digitalization. However, 

the motivational factor Mindfulness has no significant impact on any technology acceptance factors, 

which can be referred to the fact that similar to Goal setting all the items measuring Mindfulness were 

reversed. This can trigger a potential different understanding of the reversed items compared to the 

regular ones. 

 

 

 Path analysis results Figure 3. 

The results for Collegial cooperation indicate a significant effect on performance expectancy, 

effort expectancy, social influence (path coefficient = 0.50, 0.35, 0.23, respectively) verifying hypotheses 

H10, H11, and H12. This indicates a positive relation between a highly appreciated professional exchange 

o the basis of collegial cooperation and teachers’ expectancy towards the use of ICT in the classroom.  
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Both Performance expectancy and Effort expectancy are significantly associated with behavioural 

intention in both models (path coefficient = 0.55/0.37, 0.57/0.31 respectively), confirming hypotheses 

H13 and H14. However, Social influence has a non-significant impact on behavioural intention. This 

means that the degree to which a teacher believes that using ICT in the classroom is useful for the 

achievement of the teaching goals and is easy to manage will significantly influence the degree to which 

he or she intends to use technology in the future for didactic purposes. 

In summary, Goal attainment as part of the metacognitive self-regulation positively relates to 

performance expectancy, effort expectancy and social influence and show indirect effects on behavioural 

intention through performance expectancy and effort expectancy, which are strong mediators in this 

relation. The same was shown for collegial cooperation. However, there were no significant direct 

positive effects of the metacognitive or motivational self-regulation factors as well as the collegial 

cooperation and social influence on the behavioural intention. This may be due to the limitations of this 

study regarding cultural and design aspects of the scales used. 

7. Conclusions 

This study was designed to identify those internal factors that support self-directed, work-

integrated learning processes for building competence in e-teaching. By this, this work contributes to the 

literature on the determinants of teacher’s behavioural intentions to use ICT in the classroom. We 

assumed that self-regulated and cooperative teachers are more reliant on their ability to learn, mastering 

their tasks accordingly to their learning goals (Zimmerman, 2001), also being able to effectively share 

good practices in an informal, on-the-job learning setting (Drossel et al., 2017). By this, they will have 

positive expectations with regard to the use of technology in learning and a better adaptation to the 

digitalization in education (Chen & Hwang, 2019).  

Based on the study results, there is a mediated influence of metacognitive factors of self-regulation 

on the behavioural intention to use ICT in the classroom. Therefore, a high ability to monitor one's 

progress towards goal achievement and to search for appropriate problem solutions on its own initiative 

strenghtens the willingness to learn and teach with ICT by rising the technology acceptance. The same 

result pattern has been shown for the collegial cooperation. Teacher cooperation can thus be regarded as 

an important variable of influence in relation to use of innovative technology-based teaching strategies.   

Consequently, if we want to promote the teachers’ ability to use ICT for didactic purposes, in 

order to increase their competence in e-teaching, we should take into account personal dispositions for 

self-regulated and cooperative action which influence the expectations regarding the usefulness and 

operability of a digital system to be integrated in the classroom and by this, the behavioural intention to 

use it. Therefore, teachers’ professionalization in the area of pedagogical-technological expertise requires 

the designing of learning programs that take into account complex interrelated effects, some of them yet 

to be clarified. Future studies should consider the dependency of the self-regulation construct on cultural 

dimensions and may examine the effect of different cooperation levels on the development of e-

competence in teaching. 
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