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In an era defined by digital transformation and the pursuit of sustainability, 
education functions both as a reflection of societal change and as a 
catalyst for it. This study examines how students’ interest in topics of digital 
and sustainability competencies affects their self-perceived proficiency 
and the extent to which they attribute their competency acquisition to 
formal education. The research employs established frameworks for 
digital and sustainability competencies, along with a set of professional 
competencies. Data were collected from 453 final-year students enrolled 
in upper secondary vocational and technical education, short-cycle higher 
vocational education, bachelor’s, and master’s programs in wood science 
and technology education in Slovenia and analyzed using multiple 
regression models. All six competence dimensions identified through 
exploratory factor analysis showed significant positive effects of topic 
interest on self-perceived competence, with the strongest association 
observed for generic sustainability competencies. Topic interest also 
positively predicted the share of competencies students reported acquiring 
through formal education, with the largest effects for technical professional 
and generic sustainability competencies. These findings highlight topic 
interest as an important motivational factor shaping students’ perceptions 
of their digital and sustainability competencies, while the educator’s role 
appears especially crucial at this early stage of interest development for 
digital and sustainability topics. 
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INTRODUCTION 
 

If industry wants to maintain its prosperity in Europe, it must continually adapt to 

evolving challenges. This requires ongoing innovation, driven by the integration of 

increasingly advanced digital technologies, as envisioned in Industry 4.0, while also 

addressing urgent sustainability challenges. Industry 5.0 builds on this foundation by 

expanding the focus beyond technological and economic progress to also prioritize social 

and environmental impacts (Breque et al. 2021). This is reflected in the European 

Commission’s current top priorities: the Green Deal, a strategy to achieve climate 

neutrality by 2050, and Europe Fit for the Digital Age, which promotes technological 

innovation while ensuring that digital transformation aligns with European values and 

regulations. 
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The wood and furniture industry, one of the conventional bioeconomy sectors, must 

adapt to this new industrial paradigm to remain competitive and prepared for the future. As 

an important economic sector in the EU, it includes a wide range of downstream forestry 

activities (Scarlat et al. 2015). In the NACE system, it is classified as C16 (manufacture of 

wood and of products of wood and cork, except furniture; manufacture of articles of straw 

and plaiting materials) and C31 (manufacture of furniture). However, the so-called twin 

transition, both digital and green, is creating a growing demand for new competencies in 

almost all occupations (Muench et al. 2022). Although this demand is widespread, it is 

especially pronounced in traditional sectors such as wood and furniture, where progress 

toward digital and sustainable transformation is hindered not only by financial constraints 

but also by significant gaps in the knowledge and skills required for successful 

implementation (Kropivšek 2018; Kropivšek and Grošelj 2020; Muench et al. 2022 

Goropečnik et al. 2024, 2025). The European policy framework has already initiated 

comprehensive educational reforms at all levels in Slovenia, affecting vocational education 

and training (Ahačič et al. 2024; Skubic Ermenc et al. 2024), higher vocational education 

(Mali et al. 2025), and higher education (Vlada Republike Slovenije 2022). These reforms 

prioritize sustainability and digital literacy and actively shape the future direction of 

education, including in wood science and technology, which is the focus of this study. In 

this field, students at lower levels of education are trained as carpenters and wood 

technicians, while those who pursue higher education develop expertise as wood engineers, 

mainly for the wood and furniture industry. 

Aligned with the principles of competence-based education that guide these 

reforms, two major European reference frameworks, the Digital Competence Framework 

for Citizens (DigComp) and the European Sustainability Competence Framework 

(GreenComp), provide direction for integrating digital and sustainability competencies into 

curricula. However, integrating these competencies should not be seen as simply adding 

items to a checklist, but as an integral part of a coherent pedagogical approach (Makovec 

Radovan 2025). The mere inclusion of competencies in curricular documents does not 

ensure their development in students; their acquisition depends on how teaching and 

learning are designed, implemented, and internalized, considering the multiple factors that 

influence learning and its outcomes (Chaudhary and Singh 2022).  

Among these factors, interest is one of the psychological variables influencing 

comprehension and learning that has long been recognized (Berlyne 1949). However, that 

aspect has been largely overlooked in educational research (Schiefele 1992). Interest is 

considered a motivating factor and is the psychological state that drives engagement, 

causing individuals to repeatedly interact with certain objects, events, or ideas over time 

(Hidi and Renninger 2006). It mainly results from a person’s interaction with their 

environment (Krapp et al. 1992), meaning that external conditions can play a decisive role 

in triggering and maintaining interest. A distinction is made between situational interest, 

which is usually triggered externally and may be temporary, and individual interest, which 

develops over time, is self-sustaining, and leads to deeper engagement with a topic (Krapp 

et al. 1992). Hidi (1990) argues that situational and individual interests are not separate, 

isolated phenomena, but rather interact dynamically, with situational interest possibly 

facilitating the development of individual interest over time. According to the four-phase 

model of interest development, interest progresses through triggered situational interest, 

maintained situational interest, emerging individual interest, and well-developed individual 

interest, with each phase characterized by increasing persistence, knowledge, and intrinsic 

motivation (Hidi and Renninger 2006). Each phase involves both affect and cognition, with 
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affect being more prominent in the initial phases and cognitive processing becoming more 

significant in later phases. Flowerday and Shell (2015) highlight that situational interest 

plays a crucial role in learning, engagement, and attitude, while Lee et al. (2014) found 

that individual interest is a significant and independent predictor of academic self-

regulation, contributing to achievement through self-regulatory processes. Similarly, 

Ainley and Ainley (2011) demonstrated that student interest reflects learning effects in 

science education, as enjoyment of science strongly predicts students’ desire to further 

engage with specific science topics. 

In addition to situational and individual interest, researchers have examined topic 

interest (Bathgate et al. 2014), which is triggered by the presentation of specific topics and 

themes (Renninger and Hidi 2017). Topic interest can serve as a personalization strategy 

to spark and sustain student interest (Walkington 2013). Ainley et al. (2002) reported that 

interest in a topic can be influenced by both situational factors (interest in a new topic) and 

individual factors (pre-existing interest in the topic). Supporting this, Unsworth and 

McMillan (2013) found that high topic interest was associated with lower rates of mind-

wandering and, consequently, improved reading comprehension. Therefore, one approach 

to understanding student interest is to identify the topics that students find interesting 

(Swarat 2008). 

Previous research has examined students’ perceived interest in learning 

sustainability competencies and shown that interest varies across competence domains and 

fields of study and is related to students’ pro-ecological worldviews (Hyytinen et al. 2023). 

Although interest in digital competencies has not been examined directly, conceptual 

literature defines digital competence as encompassing not only technical skills but also the 

meaningful and critical use of digital technologies and the motivation to participate in 

digital culture (Ilomäki et al. 2016). Because genuine interest is reflected in the time and 

effort individuals are willing to invest (Ginsberg et al. 1951), interest can be understood as 

a psychological basis for sustained engagement with learning activities. Empirical research 

supports the relevance of this mechanism in sustainability education, as students’ 

engagement has been shown to be associated with the development of sustainability 

competencies (Núñez et al. 2024). In digital learning environments, frequent use of digital 

tools has been found to increase student engagement and improve learning outcomes. This 

highlights engagement as an important condition through which digital competencies may 

be fostered through practice, even if not measured directly (Zafeer et al. 2025). Empirical 

evidence from wood science and technology education also confirms the importance of 

motivational factors, as students’ academic motivation has been shown to significantly 

predict their self-perceived digital and sustainability competencies (Goropečnik et al. 

2026). Although this research does not measure interest directly, the findings align with 

the thesis that interest constitutes an important motivational factor underlying sustained 

learning behavior. To our knowledge, no previous study has explicitly examined how 

students’ interest in digital and sustainability topics relates to the development or self-

perception of their digital and sustainability competencies. 

 

Purpose of the Present Study 
Given the established impact of students’ topic interest on the development of 

competencies and the potential to initiate and sustain interest through customized learning 

environments, this study examines how students’ interest in topics of digital and 

sustainability competencies affects their self-perceived competency levels. The study also 

examines whether students’ topic interest motivates them to acquire these competencies 
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outside formal education, as such self-directed learning may indicate a more advanced 

phase of interest. Understanding a student’s phase of interest assists teachers design 

instructional strategies that effectively promote and sustain engagement. This article is part 

of a larger study focused on fostering the development of digital and sustainability 

competencies among students in wood science and technology education programs. The 

main research questions (RQ) were: 

RQ1: Does students’ interest in the topics of digital and sustainability competencies 

affect their self-perceived proficiency in these competencies? 

H1a: Interest in generic digital competencies positively affects self-perceived generic 

digital competencies.  

H1b: Interest in generic sustainability competencies positively affects self-perceived 

generic sustainability competencies. 

H1c: Interest in professional digital and sustainability competencies positively affects self-

perceived professional digital and sustainability competencies. 

RQ2: Does students’ interest in the topics of digital and sustainability competencies 

affect whether they acquire these competencies outside formal education? 

H2a: Interest in generic digital competencies positively affects the share of generic digital 

competencies acquired outside formal education. 

H2b: Interest in generic sustainability competencies positively affects the share of generic 

sustainability competencies acquired outside formal education. 

H2c: Interest in professional digital and sustainability competencies positively affects the 

share of professional digital and sustainability competencies acquired outside formal 

education. 

 

 
 

Fig. 1. Hypothesized relationships 

 

The remainder of this article is structured as follows: First, the methodology is 

presented, including data collection, measures, sampling, and data analysis. Next, the 

findings are presented, followed by a discussion, the study’s limitations, and concluding 

remarks. 

 

 

EXPERIMENTAL 
 

Data Collection 
This study focused on students in wood science and technology education in 

Slovenia. Therefore, purposive sampling was used. This is a non-probability method best 

suited for studying a specific group (Tongco 2007). Data collection occurred between 

March and May 2024. During this period, the team visited all educational institutions in 

Slovenia that offer the study programs analyzed in this research. This included 35 

graduating classes in wood science and technology education. The survey was 

administered in supervised classrooms, where students completed the questionnaire 
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individually on school computers. This approach ensured that the team provided clear 

instructions and consistent guidance to all participants throughout the process. 

In accordance with standard procedures at Slovenian secondary and higher 

education institutions, students (and parents of minors) provide general written consent to 

participate in research activities, such as surveys and other comparable non-invasive data 

collection methods, at the time of enrollment. Additionally, participants were informed of 

the study’s objectives before the survey and were assured that their responses would remain 

anonymous and that participation was entirely voluntary. Verbal consent was also obtained 

before the survey began. The study was conducted in strict compliance with ethical 

principles and informed participation guidelines; however, formal ethical approval was not 

obtained because Slovenian regulations did not require it for educational studies based on 

surveys at that time. 

 
Measures 

The questionnaire, part of a larger study, included three content sections and a 

demographic section. The first content section, which is the focus of this study, asked 

students to assess their level of digital and sustainability competencies, their interest in 

topics of these competencies, and the extent to which they believe they have acquired these 

competencies through formal education. The second and third sections addressed aspects 

not covered in this article, such as the schools’ learning environment and students’ 

academic motivation. A previously validated multidimensional instrument was used to 

measure students’ self-perceived generic digital competencies (Vuorikari et al. 2022) and 

generic sustainability competencies (Bianchi et al. 2022). For the assessment of 

professional digital and sustainability competencies, a customized list of competencies 

specific to the wood and furniture industry was developed (see next section). 

 

Assessment of students’ digital and sustainability competencies 

To assess students’ competencies, 21 digital competencies were used from the five 

domains of the DigComp framework: Information and Data Literacy, Communication and 

Collaboration, Digital Content Creation, Safety, and Problem Solving in Digital 

Environments (Vuorikari et al. 2022). Additionally, 12 sustainability competencies were 

included from the four domains of the GreenComp framework: Embodying Sustainability 

Values, Embracing Complexity, Envisioning a Sustainable Future, and Acting for 

Sustainability (Bianchi et al. 2022). 

As both frameworks primarily address generic competencies, a set of 24 

professional competencies was developed related to digitalization and sustainability, 

specifically tailored to the wood and furniture sector, to capture sector-specific professional 

requirements that are not sufficiently represented in the competence frameworks used. The 

development of this set followed a multi-step process, with the primary aim of providing a 

contextualized basis for comparison with generic digital and sustainability competencies 

rather than establishing a definitive or exhaustive list of professional competencies. First, 

key topics were identified, highlighted in the Implementation Document for the 

Development of the Slovenian Wood Industry until 2030 (Ministry of Economic 

Development and Technology and Wood Industry Directorate 2022) as essential for wood 

science and technology graduates. These fields include design, construction, architecture, 

cultural heritage preservation, mechanical wood processing, practical training, public 

relations, and relevant social sciences. 
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Next, 12 experts from diverse professional backgrounds were asked to define the 

key competencies in their respective domains, ensuring alignment with the identified areas 

and a focus on digitalization and sustainability. Each expert provided a description of the 

scope and content of the proposed competencies. After consolidating overlapping items, a 

refined list was created, which was then subjected to assessment. Using a four-point Likert 

scale, the same group of experts assessed the importance of each competency for wood 

science and technology graduates. Based on these ratings, a set of 24 professional 

competencies was constructed that formed the basis for the students’ self-assessment.  

Students assessed their competencies according to the eight proficiency levels of 

DigComp 2.1 (Carretero et al. 2017), which describe progression in terms of task 

complexity and autonomy (Table 1). Each competency was presented to the students with 

its full name and definition. For the DigComp and GreenComp frameworks, the official 

Slovenian translations of the questionnaires were used. 

 

Table 1. Rating Scale for the Proficiency Level of Competencies Based on Task 
Complexity and Autonomy (Carretero et al. 2017) 

Proficiency 
Levels 

Complexity of Tasks Autonomy 

1 Simple tasks With guidance 

2 Simple tasks Autonomy and with guidance where needed 

3 
Well-defined and routine tasks, 
and straightforward problems 

On my own 

4 
Tasks, and well-defined and  
non-routine problems 

Independent and according to my needs 

5 Different tasks and problems Guiding others 

6 Most appropriate tasks Able to adapt to others in a complex context 

7 
Resolve complex problems with 
limited solutions 

Integrate to contribute to the professional 
practice and to guide others 

8 
Resolve complex problems with 
many interacting factors 

Propose new ideas and processes to the 
field 

 

Assessment of students’ topic interest of competences 

After the students had self-assessed their level of competence, they were asked to 

rate how interesting they found each topic of competence. The interestingness of each topic 

was rated on a 5-point Likert scale from ‘1 - Not interesting’ to ‘5 - Very interesting’. 

 

Assessment of students’ share of acquired competences in formal education 

Finally, students indicated the share of each competence that they had acquired 

through formal education by selecting from ten predefined percentage ranges: (1) 0–10%, 

(2) 11–20%, (3) 21–30%, (4) 31–40%, (5) 41–50%, (6) 51–60%, (7) 61–70%, (8) 71–80%, 

(9) 81–90%, and (10) 91–100%. A selection of 0% means that the student developed their 

competence entirely outside formal education, while 100% means they acquired the 

competence exclusively through formal education. 

 

Participants 
The study population consisted of final-year students enrolled in Slovenian wood 

science and technology education programs at different levels. A total of 453 students 

participated, representing approximately 82% of the total population. The sample was 

predominantly male (97.0%), reflecting the gender distribution in the industry. Participants 
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included students from a range of educational programs: upper secondary vocational 

education (3-year, ISCED 353) for carpenters (45.8%); upper secondary technical 

vocational education (4-year, ISCED 354) for technicians (17.2%); 2-year vocational 

technical education (ISCED 354), which enables graduates of upper secondary VET 

programs to obtain an upper secondary technical qualification (22.0%); short-cycle higher 

vocational education (2-year, ISCED 554) for engineers (5.5%); vocational and academic 

bachelor programs (3-year, ISCED 645 and 655) for Bachelor of Wood Engineering 

(7.0%); and the master program (2-year, ISCED 767) for Master of Wood Science and 

Technology (2.4%). Students in short upper secondary vocational programs and doctoral 

studies were excluded, as the structure and focus of their competence development are not 

directly comparable with those of the other programs analyzed.  

 

Data Analysis 
The data analysis was conducted using IBM SPSS Statistics Version 29 and AMOS 

Version 29. First, the distribution of the observed variables was examined using descriptive 

statistics. The internal consistency of the measurement scales was evaluated with 

Cronbach’s alpha. Because the latent constructs proposed in the conceptual framework (see 

Fig. 1) could not be empirically validated, a series of Exploratory Factor Analyses (EFA) 

were carried out to assess the dimensionality of the items. The EFAs were conducted 

separately for each thematic group of competencies: generic digital competencies, generic 

sustainability competencies, and professional digital and sustainability competencies. For 

each group, three analyses were conducted: one for self-assessed competence levels, one 

for topic interest, and one for the share of competencies acquired in formal education. 

Within each thematic group, the factor structures obtained from the three perspectives were 

largely consistent, with minor deviations. When individual items had ambiguous or cross-

loadings, they were classified according to their conceptual fit. This process resulted in a 

structure with three factors for generic digital competencies, one factor for generic 

sustainability competencies, and two factors for professional digital and sustainability 

competencies. Based on this classification, six latent constructs were defined, representing 

the main competence areas: DigC1 (fundamental generic digital competencies such as 

information literacy, communication, and collaboration), DigC2 (digital safety and online 

behavioral competencies, including safe digital practices, copyright awareness, and 

responsible online interaction), DigC3 (complex digital competencies such as digital 

content creation and problem solving), SusC (a unidimensional construct representing 

generic sustainability competencies), ProfC1 (technical professional digital and 

sustainability competencies), and ProfC2 (professional digital and sustainability 

competencies related to business operations). Although there was some overlap between 

the domains, the strong consistency of results across the different perspectives justified the 

use of these six dimensions in subsequent analyses, with awareness of potential issues 

related to multicollinearity. These dimensions were then used as the basis for confirmatory 

factor analysis (CFA) and for testing predictive relationships through regression analyses. 

Based on these validated constructs, the hypothesized relationships between 

students’ self-assessed competence levels, interest in topics, and the share of competencies 

acquired in formal education were tested by estimating a total of 12 linear regression 

models. Two sets of relationships were examined: (1) the effect of topic interest on self-

perceived competence levels, and (2) the effect of topic interest on the share of 

competencies acquired in formal education. The assumptions of linear regression were 

tested: normality was assessed using Kolmogorov-Smirnov and Shapiro-Wilk tests. 
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Although the tests indicated deviations from normality for the distributions of topic interest 

and the share of competencies acquired in formal education, graphical inspections did not 

reveal substantial departures from normality in the residuals of the models. 

Homoscedasticity and linearity were confirmed by scatter plots, independence of errors 

was verified with a Durbin-Watson value close to 2, and Cook’s distance indicated the 

absence of influential outliers. 

 
 
RESULTS 
 

The reliability and validity of the constructs were examined according to 

established guidelines for reflective measures (Bagozzi and Yi 1988). Item reliability was 

confirmed, with all standardized factor loadings above 0.50. Internal consistency (Table 2) 

was supported by Cronbach’s alpha (α) and composite reliability (CR), with all constructs 

exceeding the 0.70 threshold. Convergent validity, assessed by average variance extracted 

(AVE), was satisfactory for most constructs (≥ 0.50), except for the topic interest 

constructs, which showed consistently lower AVE values. These constructs were 

nevertheless retained because they demonstrated adequate internal consistency and 

composite reliability. In addition, the factor structure was intentionally aligned across self-

perceived competence, topic interest, and the share of competencies acquired in formal 

education to ensure conceptual comparability. In cases of ambiguous or cross-loadings, 

items were classified based on theoretical and conceptual fit rather than statistical 

optimization, which may have reduced AVE values for interest constructs. Discriminant 

validity was evaluated using the Fornell–Larcker criterion (Fornell and Larcker, 1981). 

Several inter-construct correlations exceeded the square roots of AVE, which aligns with 

expectations but suggests caution. As shown in Table 2, students reported the highest self-

perceived digital safety and behavioral competencies (DigC2) (M = 4.88, SD = 1.39), 

followed by fundamental digital competencies (DigC1) (M = 4.77, SD = 1.24). Complex 

digital competencies (DigC3) were lowest among the generic digital domains (M = 4.32, 

SD = 1.30). Generic sustainability competencies (SusC) averaged M = 4.58 (SD = 1.25), 

comparable to professional technical competencies (ProfC1) (M = 4.50, SD = 1.27), 

whereas business-related competencies (ProfC2) had the lowest mean value (M = 4.01, SD 

= 1.30). On the scale used, these values correspond to proficiency around Levels 4 to 5, 

where at Level 4 students can work independently on well-defined, non-routine tasks, 

while at Level 5 they can handle different tasks and problems and guide others. 

Across all six single-predictor models (Table 3), students’ topic interest 

significantly and positively predicted their self-perceived competence in the corresponding 

domain (p < .001). Standardized effects ranged from β = 0.35 to 0.53 and explained 

variance (R²) ranged from 0.12 to 0.28. The strongest association was observed for generic 

sustainability competencies (β = 0.53), indicating that a one-point increase in interest 

corresponded to nearly a one-level increase on the eight-level proficiency scale (B = 0.93), 

with the model explaining 28% of the variance. Substantial effects were also found for 

interest in complex generic digital competencies (β = 0.43), fundamental generic digital 

competencies (β = 0.42), and technical professional competencies (β = 0.41).  The lowest 

effects were found for business-operations professional competencies (β = 0.37) and digital 

safety/online behavioral competencies (β = 0.35). For these two models, the explained 

variance was lower (R² = 0.12 and 0.14), yet a one-point increase in interest still 

corresponded to more than half a proficiency level (B = 0.64 and 0.65).   
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Table 2. Descriptive Statistics, Reliability, Validity, and Correlations of Latent Factors 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1. DigC1 .73                  

2. ShareDigC1 .07 .74                 

3. IntDigC1 .42** .34** .65                

4. DigC2 .72** .08 .35** .71               

5. ShareDigC2 -.01 .75** .29** .09* .75              

6. IntDigC2 .21** .27** .63** .35** .35** .65             

7. DigC3 .74** .10* .39** .72** .05 .24** .71            

8. ShareDigC3 .04 .77** .30** .08 .77** .27** .18** .75           

9. IntDigC3 .33** .26** .66** .29** .22** .65** .43** .32** .63          

10. SusC .66** .17** .36** .70** .09 .28** .71** .20** .35** .70         

11. ShareSusC .10* .70** .36** .10* .76** .34** .16** .79** .35** .25** .74        

12. IntSusC .24** .29** .57** .27** .30** .65** .27** .37** .64** .53** .47** .63       

13. ProfC1 .58** .16** .25** .59** .12** .19** .67** .20** .23** .72** .21** .28** .72      

14. ShareProfC1 .15** .47** .26** .11* .40** .28** .14** .48** .33** .20** .57** .40** .28** .73     

15. IntProfC1 .21** .22** .45** .21** .22** .48** .18** .25** .51** .32** .33** .64** .41** .49** .66    

16. ProfC2 .52** .17** .32** .52** .13** .24** .65** .21** .27** .64** .22** .29** .79** .14** .24** .71   

17. ShareProfC2 .08 .53** .24** .08 .52** .26** .12** .60** .28** .17** .64** .37** .23** .76** .37** .28** .74  

18. IntProfC2 .24** .19** .46** .23** .21** .54** .24** .23** .54** .36** .32** .65** .31** .36** .70** .37** .42** .65 

M 4.77 4.42 2.86 4.88 3.88 2.88 4.32 4.10 2.95 4.58 4.23 2.89 4.50 5.55 3.22 4.01 4.58 2.98 

SD 1.24 1.83 .65 1.39 1.94 .75 1.30 1.88 .72 1.25 1.76 .71 1.27 1.86 .74 1.30 1.89 .75 

α .89 .89 .82 .87 .90 .83 .87 .90 .82 .92 .94 .89 .94 .95 .92 .90 .90 .85 

CR .89 .90 .83 .87 .90 .83 .88 .90 .82 .92 .94 .89 .94 .95 .92 .89 .90 .85 

AVE .54 .55 .42 .50 .56 .42 .51 .57 .39 .49 .55 .40 .51 .53 .43 .51 .54 .42 

Note. M = Mean; SD = Standard Deviation; α = Cronbach’s Alpha; CR = Composite Reliability; AVE = Average Variance Extracted. The lower triangle 
presents correlations among latent factors. Diagonal values in bold represent the square root of the AVE. * indicates that p < 0.05, ** indicates that p < 0.01 
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Table 3. Simple Linear Regression Analysis of Students’ Interest in Topics of 
Competencies Predicting their Level of Competencies 

Outcomes Predictors B SEB β t p 

Fundamental Generic Digital 

Competencies (DigC1) 

Topic Interest in Fundamental Generic 

Digital Competencies (IntDigC1) 
.80 .08 .42 9.74 <.001 

Model 1: R2 = .18; p < .001  

Digital Safety and Online 

Behavioral Generic Digital 

Competencies (DigC2) 

Topic Interest in Digital Safety and 

Online Behavioral Generic Digital 

Competencies (IntDigC2) 

.64 .08 .35 7.81 <.001 

Model 2: R2 = .12; p < .001  

Complex Generic Digital 

Competencies (DigC3) 

Topic Interest in Complex Generic 

Digital Competencies (IntDigC3) 
.78 .08 .43 10.14 <.001 

Model 3: R2 = .19; p < .001  

Generic Sustainability 

Competencies (SusC) 

Topic Interest in Generic 

Sustainability Competencies 

(IntSusC) 

.93 .07 .53 13.18 <.001 

Model 4: R2 = .28; p < .001  

Technical Professional Digital 

and Sustainability 

Competencies (ProfC1) 

Topic Interest in Technical 

Professional Digital and Sustainability 

Competencies (IntProfC1) 

.71 .07 .41 9.63 <.001 

Model 5: R2 = .17; p < .001  

Business Operations 

Professional Digital and 

Sustainability Competencies 

(ProfC2) 

Topic Interest in Business Operations 

Professional Digital and Sustainability 

Competencies (IntProfC2) 

.65 .08 .37 8.54 <.001 

Model 6: R2 = .14; p < .001  

B = unstandardized regression coefficient; SEB = standard error of the unstandardized coefficient; 

β = standardized regression coefficient; t = t-value for the regression coefficient; p = significance 

level. R² indicates the proportion of variance in the outcome variable explained by the predictor. 

 
For the six single-predictor models (see Table 4), which examined how students’ 

topic interest predicted the share of competencies acquired in formal education, all 

associations were significant and positive (p < .001). Standardized effects ranged from β = 

0.32 to 0.49. The variance explained by the models ranged from 10% to 24%. The strongest 

effects were found for technical professional competencies (β = 0.49; B = 1.23) and generic 

sustainability competencies (β = 0.47; B = 1.16). These results indicate that a one-point 

increase in topic interest corresponded to more than one step on the 10-point percentage 

scale of acquired competencies in formal education, with the models explaining 24% and 

22% of the variance, respectively. A substantial effect also emerged for business-

operations professional competencies (β = 0.42; B = 1.06), with 18% of the variance 

explained. The lowest, yet still meaningful, effects were observed for fundamental generic 

digital competencies (β = 0.34; B = 0.96), digital safety/online behavioral competencies (β 

= 0.35; B = 0.91), and complex generic digital competencies (β = 0.32; B = 0.82). These 

models accounted for between 10% and 12% of the variance. 
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Table 4. Simple Linear Regression Analysis of Students’ Interest in Topics of 
Competencies Predicting Share of Acquired Competences in Formal Education 

Outcomes Predictors B SEB β t p 

Share of Acquired Fundamental 

Generic Digital Competencies in 

Formal Education (ShareDigC1) 

Topic Interest in Fundamental 

Generic Digital Competencies 

(IntDigC1) 

.96 .13 .34 7.65 <.001 

Model 7: R2 = .12; p < .001  

Share of Acquired Digital Safety and 

Online Behavioral Generic Digital 

Competencies in Formal Education 

(ShareDigC2) 

Topic Interest in Digital Safety 

and Online Behavioral Generic 

Digital Competencies 

(IntDigC2) 

.91 .12 .35 7.88 <.001 

Model 8: R2 = .12; p < .001  

Share of Acquired Complex Generic 

Digital Competencies in Formal 

Education (ShareDigC3) 

Topic Interest in Complex 

Generic Digital Competencies 

(IntDigC3) 

.82 .12 .32 7.05 <.001 

Model 9: R2 = .10; p < .001  

Share of Acquired Generic 

Sustainability Competencies in 

Formal Education (ShareSusC) 

Topic Interest in Generic 

Sustainability Competencies 

(IntSusC) 

1.16 .10 .47 11.24 <.001 

Model 10: R2 = .22; p < .001  

Share of Acquired Technical 

Professional Digital and 

Sustainability Competencies in 

Formal Education (ShareProfC1) 

Topic Interest in Technical 

Professional Digital and 

Sustainability Competencies 

(IntProfC1) 

1.23 .10 .49 11.94 <.001 

Model 11: R2 = .24; p < .001  

Share of Acquired Business 

Operations Professional Digital and 

Sustainability Competencies in 

Formal Education (ShareProfC2) 

Topic Interest in Business 

Operations Professional Digital 

and Sustainability 

Competencies (IntProfC2) 

1.06 .11 .42 9.72 <.001 

Model 12: R2 = .18; p < .001  

B = unstandardized regression coefficient; SEB = standard error of the unstandardized coefficient; 

β = standardized regression coefficient; t = t-value for the regression coefficient; p = significance 

level. R² indicates the proportion of variance in the outcome variable explained by the predictor. 

 

Taken together, the results indicate that students’ interest in topics of digital and 

sustainability competencies is associated with both higher self-perceived competencies and 

a greater share of competencies acquired through formal education. The diagram (Fig. 2) 

summarizes the validated relationships for both research questions (RQ). For RQ1, all six 

models showed significant positive effects, confirming the hypotheses (H1a–c). The 

strongest association was found for generic sustainability competencies. For RQ2, the 

findings did not support the original hypotheses (H2a–c), as interest was not linked to 

competencies acquired outside formal education. Instead, interest was positively related to 

the share of competencies students reported acquiring within formal education, with the 

strongest effects for technical professional and generic sustainability competencies. 
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Fig. 2. Tested relationships. Numbers on arrows are standardized β; R² is shown for each model; 
all paths estimated using simple OLS; *** p < .001. 

 
 
DISCUSSION 

 

Interest is a powerful driver of learning, increasing engagement, sustaining 

attention, improving memory performance, and promoting persistence (Renninger and 

Hidi 2017). Building on this foundation, the present study examines whether and how 

students’ interest in topics of digital and sustainability competencies affects their self-

perceived proficiency in these areas and the context in which these competencies are 

developed (formal vs. non-formal settings), based on data collected at a single point in 

time, which should be interpreted as observed relationships rather than causal effects. 

The results support  ypothesis 1, which states that students’ topic interest 

significantly affects their self-perceived digital and sustainability competencies across both 

generic and professional competencies. Specifically, topic interest significantly and 

positively predicts students’ self-perceived proficiency in all three areas of generic digital 

competencies (fundamental, safety-related, and more complex competencies), generic 

sustainability competencies, and both areas of professional digital and sustainability 

competencies (technical and business-operations professional competencies). Thus, the 

present results support the established role of interest in learning and knowledge 

development (Krapp et al. 1992) and align with other empirical research demonstrating its 

influence on perceived learning (Abrantes et al. 2007) and learning outcomes (Guo et al. 

2020; Walkington 2013). Additionally, the findings extend this effect to the emerging 

domains of digital and sustainability competencies. The explained variance (R² = 12 to 

28%) indicates that, although topic interest is not the only factor contributing to 

competence development, it accounts for a meaningful portion of the variance. This is 

consistent with typical findings in social science research, where many factors influence 

student outcomes and the focus is often on identifying significant predictors rather than 

maximizing predictive power, with R² values above 10% generally considered satisfactory 

(Ozili 2022). Notably, the strongest effect and explained variance were observed for 

generic sustainability competencies, suggesting that students’ interest in sustainability 
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topics plays a particularly strong role in their self-perception of these competencies.  

At the same time, the strong associations observed between generic sustainability 

competencies, generic digital competencies, and professional digital and sustainability 

competencies indicate that these domains are closely interconnected. Although digital and 

sustainability competencies are conceptually distinct, their overlap reflects the integrated 

nature of competence development typical of competence-based education, which 

underpins current educational reforms in Slovenia, including vocational education (Ahačič 

et al. 2024; Skubic Ermenc et al. 2024), higher vocational education (Mali et al. 2025), 

and higher education (Vlada Republike Slovenije 2022). In such contexts, competencies 

are developed holistically across subjects and modules (Makovec Radovan 2025), so 

digitalization- and sustainability-related competencies, which are among the priorities of 

current reforms, are often acquired simultaneously and tend to reinforce each other rather 

than develop in isolation.  

In addition to self-perceived competence levels, the study examined the effect of 

students’ topic interest on the share of competencies they reported acquiring through 

formal education. Although, on average, students attribute only 31 to 40% of their 

competencies to formal education, which might suggest a more advanced stage of interest, 

conclusions ought not to be based on this alone and caution should be exercised in making 

such interpretations. A more plausible explanation is contextual: at the time of data 

collection, digital and sustainability competencies were not yet widely included in national 

formal curricula, and official reforms incorporating these competencies had only just 

begun. Furthermore, contrary to the assumptions in Hypothesis 2, topic interest showed a 

positive effect on this share, indicating that students who are more interested in topics of 

digital and sustainability competencies attribute a larger share of their competence 

development to formal education rather than to informal educational settings. The 

explained variance (R² = 10 to 24%) was modest but typical for educational research and 

remains meaningful (Ozili 2022), as described above. This suggests that while most 

competence development is still believed to occur outside formal education, students with 

greater topic interest tend to recognize formal learning environments as more influential in 

their competence growth, especially for professional digital and sustainability and generic 

sustainability competencies, and slightly less, but still significantly, for generic digital 

competencies. According to  idi and Renninger’s (2006) four-phase model of interest 

development, cognitive processing and self-regulation become prominent only in the later 

phases of interest. This may indicate that students’ interest in digital and sustainability 

topics is still at an earlier developmental stage, strong enough to enhance engagement 

within formal education, but not yet sufficiently established to drive voluntary and 

independent learning beyond it (Renninger and Pozos-Brewer 2015). Genuine interest is 

reflected in the time and effort invested (Ginsberg et al. 1951), and sustained participation 

helps learners discover the “hooks” that allow them to trigger and sustain their own 

engagement (Azevedo 2015), an opportunity that structured learning in formal education 

can provide. Besides personal factors, interest results primarily from a person’s interaction 

with their environment (Krapp et al. 1992; Kunter et al. 2007), especially in the early stages 

of interest development. This may indicate that the current learning environment does not 

provide sufficient stimuli to deepen and sustain interest in digital and sustainability topics 

and has untapped potential. 

The results of this study have important implications, particularly for pedagogical 

practice, as the findings indicate that students with greater interest in topics of digital and 

sustainability competencies perceive themselves as more competent. This underscores the 
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importance of students’ interest in shaping their self-perceived competence in these areas. 

Because interest can be developed but requires external support (Renninger and Hidi 2017), 

such support can be provided in formal education, where educators play an important role 

(Pressick-Kilborn 2015), including in wood science and technology education programs, 

which formed the basis of this research. One way to increase interest is by developing 

competence itself, as supported by studies emphasizing the roles of students’ self-efficacy 

and outcome expectations (Lopez et al. 1997), self-concept (Marsh et al. 2005), and 

perceived competence (Shin et al. 2022) in fostering interest. This may occur once current 

educational reforms introducing digital and sustainable competencies take effect.  

Furthermore, recognizing students’ earlier and later phases of interest is essential 

for identifying behavioral indicators that can be used to adapt classroom activities (Hidi 

and Renninger 2006). Cognitive factors alone may not be sufficient in the early phases of 

interest, as students’ affect and the learning environment play a crucial role at this stage 

(Renninger and Shumar 2002). Because interest is not necessarily measured solely by 

asking whether students are interested or like a certain topic, the authors roughly estimated 

the stage of students’ current interest phase by examining how their topic interest 

corresponded with the extent to which they attributed competence development to formal 

education or informal learning. In the present analysis, since students’ topic interest was 

associated with attributing a greater share of their competence development to formal 

education, it can be assumed that their current interest in digital and sustainability topics is 

still in an earlier developmental phase. This again emphasizes the important role of learning 

environment, especially when working with less motivated students (Hidi and 

Harackiewicz 2000), as they can either support or hinder the development of students’ 

interest. 

 

Limitations and Future Research 
This study was subject to some limitations that should be considered. First, the use 

of self-reporting may introduce bias. While these measures provide useful insight into 

students’ understanding, they reflect only a single viewpoint. To strengthen the robustness 

of future studies, additional sources of evidence could be incorporated, including instructor 

assessments, analyses of curricular content, or objective performance-based measures such 

as practical assignments or examinations. Second, the use of cross-sectional data captures 

relationships at a single point in time and therefore does not allow conclusions about the 

causal direction between variables. Nevertheless, the observed associations are 

informative, and future longitudinal research designs would be valuable for examining 

causal mechanisms. Finally, the study sample was drawn from a male-dominated field, 

which limits the generalizability of the results. Although this reflects the actual gender 

distribution in the sector, future studies could consider sample with a more balanced gender 

distribution to increase representativeness. 

 
 
CONCLUSIONS 
 

1. Students’ interest in topics of digital and sustainability competencies was shown to 

have a significant positive effect on their self-perceived competencies across all 

examined areas and sub-dimensions. These sub-dimensions, identified through factor 

analysis, include the three dimensions of generic digital competencies, namely 

fundamental, digital safety and online behavior, and more complex digital 
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competencies; one dimension of generic sustainability competencies; and two sub-

dimensions of professional digital and sustainability competencies, namely technical 

and business operations oriented. The strongest effect of topic interest was observed 

for generic sustainability competencies, while the other areas showed similarly strong 

associations. 

2. Students’ topic interest explained a significant proportion of the variance (R² = 0.12 to 

0.28) in self-perceived competence levels across all examined competence areas, 

highlighting the importance of students’ topic interest for self-perception of their digital 

and sustainability competencies in wood science and technology education. 

3. Students’ topic interest also positively predicted the share of competencies that they 

attributed to formal education across all examined competence dimensions, including 

generic digital competencies, generic sustainability competencies, and professional 

digital and sustainability competencies. The strongest effects were observed for 

technical professional and generic sustainability competencies. 

4. Students’ topic interest also explained a significant proportion of the variance in the 
share of competencies that they attributed to formal education across all examined 

competence dimensions (R² = 0.10 to 0.24), confirming that topic interest affects not 

only self-perceived competence levels but also how students perceive the role of formal 

learning in developing digital and sustainability competencies in wood science and 

technology education. 

5. Based on the present study, topic interest is an essential factor that cannot be 

overlooked when addressing digital and sustainability competencies. It significantly 

shapes how students perceive their competence levels, highlighting the importance of 

considering students’ interest as a specific motivational factor, along with cognitive 

and contextual factors, in developing their digital and sustainability competencies in 

formal education. 

6. The results suggest that students’ interest in topics of digital and sustainability 
competencies in wood science and technology education is still in an early 

developmental phase. While this interest already enhances engagement in formal 

education, it may not yet be sufficiently developed to support autonomous learning 

beyond formal settings. This underscores the importance of continued pedagogical 

support within formal learning environments to foster the progression of interest from 

situational to individual phases. 
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