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Abstract: Although there has been over thirty years of research defining digital tools as learning partners to assist 

cognition, most classroom use of digital technology remains focused on transmitting content. This article defines 

the process by which students regulate their own thoughts, metacognition, as an essential part of how they can be 

digitally literate; and argues that if educators do not provide the metacognitive support necessary for students to 

utilize the digital tools in a strategic way, then most of what is considered "digital pedagogy" will function more 

like activity taxonomies. The analysis presents a theoretical interpretation of how Bloom's Digital Taxonomy, 

SOFLA, and UDL relate to metacognitive processes, positioning these frameworks as illustrative applications of 

the broader theoretical claim. The study also establishes distinctions between conclusions drawn from existing 

literature, implications derived from this current analysis, and hypotheses proposed for subsequent empirical 

testing. It further proposes that inclusive pedagogical practices are more effective at transforming access to actual 

engagement when students have developed sufficient metacognitive skills to select among multiple modes of 

representation strategically.  
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1 Introduction  

The claim that digital technologies should restructure rather than amplify cognition is not novel. Pea (1985) 

presented that computers could reorganize mental functioning, and Jonassen (1996) framed digital tools as 

"mindtools." Despite this theoretical framework, educational implementation frequently remains limited to 

instructional delivery and content distribution. This paper suggests that metacognition is the missing element: the 

scaffolded abilities to plan, monitor, and evaluate cognitive activity within digitally mediated learning 

environments (Efklides, 2011; Veenman et al., 2006).  

In this paper, the term metacognitive infrastructure is defined to refer to the instructional and technological 

conditions that externalize, support, and gradually internalize regulatory processes such as planning, monitoring, 

evaluating, and strategic adjustment. This term does not just relate to individual tools or isolated instructional 

interventions; it refers to a broader system of scaffolds, reflective prompts, and fading protocols that together guide 

learners toward a self-regulated interaction with digitally mediated environments.  

Three central implications guide this paper's structure. First, digital literacy, defined as the capacity to locate, 

evaluate, synthesize, and create information within digital platforms in a strategically regulated manner, can be 

viewed as a context-specific manifestation of metacognitive competence rather than a distinct category set (Spante 

et al., 2018). Second, pedagogical frameworks including Bloom's Digital Taxonomy and SOFLA are likely to be 

more pedagogically effective when explicit metacognitive scaffolding is embedded into their implementation. 

Third, inclusive pedagogy, as operationalized through UDL, is likely to depend on metacognitive infrastructure in 

order to transform accessibility into active participation. These claims are based on different evidential grounding: 
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the first relied upon the foundation provided by an established theory, the second is an inference, and the third is a 

hypothesis requiring empirical testing. Anchored in socio-constructivist theories (Bruner, 1961; Vygotsky, 1978), 

this paper explores technology as a mediator of both reflective practice and collaborative inquiry (Balgabayeva et 

al., 2024; Florian & Black-Hawkins, 2011).  

2 Digital literacy and metacognition  

The socio-constructivist paradigm (Bruner, 1961; Vygotsky, 1978) inserted that knowledge is constructed through 

mediated activity. Drawing upon this conceptual lens, Jonassen (1996) and Pea (1985) argued that digital tools 

could externalize cognitive processes, enabling them to function as objects for knowledge construction 

(Scardamalia & Bereiter, 2006). Such inspectability intersects with metacognition; Flavell (1979) defined it as 

both cognitive awareness and the regulation of cognitive processes, whereas Efklides (2011) highlighted the 

dynamic interplay among metacognitive knowledge, experiences, and skills.  

Metacognitive experiences, such as perceived difficulty or confidence, influence whether metacognitive 

knowledge is deployed. This is relevant because learners who possess the knowledge to evaluate online sources 

may fail to do so when the triggering experience does not arise. Veenman et al. (2006) note that metacognitive 

skill may be partly domain specific, meaning skill in one technological domain does not automatically transfer. 

Spante et al., (2018) mapped digital literacy as encompassing informational, technological, and media 

competencies. From this analysis' perspective, such mappings treat digital literacy as a skill set rather than a 

regulated activity. For example, a student may successfully identify a reliable source by following a checklist, yet 

lack the capacity to judge reliability in unfamiliar contexts where no checklist is available; the difference lies in 

whether the evaluation was rule-governed or metacognitively regulated. Balgabayeva et al. (2024) argue that 

digital literacy functions as a metacognitive component of intellectual potential, approaching the position here: 

digital literacy may depend on metacognitive regulation to a degree that makes the two difficult to treat as 

independent constructs in practice. Research has identified a positive relationship between self-regulated learning 

and digital literacy (Rattanapun et al., 2026), consistent with SRL constituting a key regulatory mechanism of 

which digital literacy is the behavioral surface.  

3 Scaffolding metacognitive development 

Grounded in Vygotsky's (1978) zone of proximal development, scaffolding provides temporary cognitive support 

progressively withdrawn as the learner internalizes the regulatory function. van de Pol et al. (2010) identify three 

features: contingency, fading, and transfer of responsibility, suggesting interventions lacking any one may be closer 

to structured instruction. Belland et al.'s (2017) conducted a meta-analysis that found variable effect sizes statistics, 

aligning with the expectation that unfaded scaffolding produces weaker outcomes. Importantly, from the standpoint 

of Efklides' (2011) framework, effective fading depends on whether learners have developed the metacognitive 

experiences, such as feelings of knowing or feelings of difficulty, that allow them to detect when they need support 

and when they can proceed independently. Without these experiences, scaffolding fades arbitrarily rather than 

because the learner has reached regulatory readiness. 

Four modes of scaffolding have been identified by Hannafin et al. (1999): procedural scaffolding, conceptual 

scaffolding, metacognitive scaffolding, and motivational scaffolding. While these may operate independently, they 

can be interrelated: procedural difficulties may reduce capacity needed for conceptual work, and without 

motivational support, learners will not attempt metacognitive monitoring. The progression from external support 

to internal regulation follows an established pattern: teachers demonstrate model thinking through think-alouds 

(verbalization), students work with guidance, and eventually regulation is internalized as inner speech (Hartman, 

2001). Digital environments frequently implement earlier stages well and later stages inadequately. Sound design 
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should establish conditions under which support is provided, but also the specific conditions that will signal the 

need for students to begin withdrawing support in order to allow them to develop independent regulation. 

4 Revisiting bloom's digital taxonomy  

Bloom's Digital Taxonomy (Churches, 2008) maps Krathwohl's (2002) revised taxonomy with digital-based 

learning activities. Although Churches' work is a widely adopted practitioner resource used by many educators, 

there are three potential areas for concern related to curriculum development. 

First, the empirical basis appears to be restricted; Newton et al. (2020) pointed out that verb lists vary substantially, 

and Krathwohl (2002) warned against strict sequentiality. Second, the taxonomy describes actions without 

specifying the regulatory constraints that govern those actions. For instance, a student who bookmarks dozens of 

articles without planning what to collect, monitoring relevance, or evaluating the emerging structure is performing 

a digital action but without engaging in a cognitively meaningful remembering process. Furthermore, what 

Efklides (2011) would consider as a metacognitive experience of difficulty or progress is absent from this activity, 

which indicates that no regulatory adjustments are made by the learner. Third, cognition is not as hierarchically 

arranged as the taxonomy suggests. The taxonomy is therefore best viewed as a design heuristic rather than as a 

cognitive architecture.  

5 Digital tools and metacognitive affordances 

Digital tools used in education can function as metacognitive infrastructures when they externalize cognitive 

processes within a sustained regulatory cycle for learners. Four affordances seem significant, though their potential 

metacognitive functions are proposed interpretations. Structured reflection environments create temporal records 

of cognitive patterns; Jarvelä et al. (2021) indicated how multimodal analytics capture process data static 

assessments miss, though unstructured reflection typically results in superficial reflection. Similarly, screen-

capture tools produce visual traces of previously invisible planning activities (Azevedo & Gašević, 2019); 

however, simultaneous verbalization may alter the process, which is consistent with cognitive load theory (Sweller, 

2011).  

Shared annotation tools externalize coordination between cognitions, though Malmberg et al. (2017) found that in 

the same space, individuals may be regulating their own thoughts individually instead of coordinating with others. 

Reversibility can reduce the cost associated with exploratory thinking (Skubik-Peplaski et al., 2022), and tools like 

Padlet foster digital empathy by providing a safe asynchronous environment for learners' reflection (Terry & Cain, 

2016; Nguyen & Pham, 2025). Across these affordances, the tool creates conditions for metacognition but does 

not perform metacognitive activities.  

6 Shared regulation and teaching presence in online settings 

Metacognitive regulation is typically higher than individual regulation when individuals are in close proximity 

with other people. Self-regulation, co-regulation, and socially shared regulation of learning (SSRL) were identified 

by Jarvelä et al. (2018), with SSRL subsequently conceptualized as a group-level phenomenon (Biasutti & Frate, 

2018; Turkmen, 2024). Smaller groups, moderate diversity, and genuine task interdependence appear to create a 

supportive environment for the emergence of SSRL (Turkmen, 2024). Combining SRL instruction with interactive 

learning has been associated with strong digital literacy outcomes (Hmelo Silver, 2004; Prince, 2004; Rattanapun 

et al., 2026). 

The Synchronous Online Flipped Learning Approach (SOFLA; Marshall & Kostka, 2020) operationalizes flipped 

learning (Bergmann & Sams, 2014) through eight phases. Read through a metacognitive lens, each phase can be 

interpreted as a regulatory episode. In the pre-work phase, tools that embed formative checks prompt learners to 

monitor their own comprehension in real time; from Efklides's (2011) perspective, this produces the metacognitive 
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experiences of difficulty or confidence that trigger strategic adjustment before the synchronous session begins. 

The sign-in activity activates prior knowledge as a baseline for monitoring. Whole-group application and breakouts 

are where SSRL may emerge; in the share-out phase, when feedback protocols require peers to articulate the 

criteria they are applying, evaluation becomes externalized and therefore inspectable, which is a precondition for 

internalization. Preview and discovery serves as forward looking goal-setting (Panadero, 2017), without which the 

flipped cycle may collapse (Talbert, 2017). Assignment instructions may lessen extraneous load, consistent with 

cognitive load theory (Sweller, 2011). The reflection phase completes the regulatory loop, but only when it is 

designed to produce specific metacognitive content; a brief confidence rating is not sufficient to perform the 

evaluative work that a prompt such as "which strategy did you use, what was its outcome, and what will you adjust 

next time" would elicit. An empirical study of whether or not these phases produce the intended metacognitive 

effects described would strengthen the framework's applicability across diverse settings. Within the Community 

of Inquiry framework (Garrison et. al., 2000), teaching presence refers to the design of learning phases as 

regulatory episodes.  

7 Inclusive pedagogy and universal design for learning 

Inclusive pedagogy moves beyond the notion of the "average learner" (Booth & Ainscow, 2011; Florian & Black-

Hawkins, 2011). UDL offers multiple means of representation, expression, and engagement (Rose & Dalton, 

2009). Its effectiveness may rely upon an implicit assumption; students need to have the ability to select among 

channels in a cognitively informed way. The inability to know whether one type of media will support learning 

better than another does not allow a student to take full advantage of all of the learning opportunities provided. In 

Efklides's (2011) terms, for the learners to utilize this process they need to have a metacognitive sense of whether 

or not the selected medium has helped them; and that the outcomes of their experience are used to select an 

alternative. This proposed interdependence between UDL and metacognition is the paper's central contribution to 

the UDL literature, though it remains purely theoretical.  

Capp's (2017) meta-analysis reported a mix of positive but heterogeneous effects, consistent with the argument 

that UDL implementations using metacognitive scaffolding may provide stronger outcomes, though the meta-

analysis does not examine this mechanism. The assistive technologies (Rao et al., 2014) and the adaptive platforms 

(Pane et al., 2017; Walkington, 2013) serve access functions, and these functions are amplified when learners 

develop metacognitive fluency. Digital empathy (Terry & Cain, 2016) and immersive perspective-taking (Herrera 

et al., 2018) extend the argument to the affective domain, although technology alone appears insufficient.  

8 Conclusion 

This paper proposed that metacognitive infrastructure brings together digital literacy, Bloom's Digital Taxonomy, 

SOFLA, and UDL into a coherent whole. In the absence of this infrastructure, each of these reduces to a less 

complex form: digital literacy to technical fluency, the taxonomy to an activity catalogue, SOFLA to a scheduling 

template, and UDL to multiple modes of delivery. Research should be focused on measuring regulatory processes 

alongside skills; design should begin from the regulatory cycle; and instructors' preparation educational programs 

should treat metacognitive pedagogy as a core competence. 

The emergence of generative AI introduces a new aspect that should be addressed. AI systems may serve as either 

metacognitive scaffolds that support planning, monitoring, and reflection, or alternatively as substitutes that reduce 

regulatory engagement through cognitive offloading, this refers to the tendency to direct cognitive effort to external 

tools rather than performing it internally (Risko & Gilbert, 2016). Ultimately, the degree to which AI strengthens 

or weakens metacognitive development is likely dependent on instructional design and the extent to which learners 

remain responsible for evaluation and strategic control. The metacognitive infrastructure framework provides a 

lens for evaluating AI integration: the question is not whether AI is used, but whether its use places it within a 

regulatory cycle that preserves and develops learners' agency.  



ESZTERHÁZY KÁROLY KATOLIKUS EGYETEM 

INFORMATIKA KAR • DIGITÁLIS TECHNOLÓGIA INTÉZET 

AGRIA MÉDIA KONFERENCIA 2025 

 

133 
 

Some limitations must be acknowledged: this is a conceptual paper whose connections are outlined rather than 

demonstrated through empirical evidence. Future proposed research should present studies manipulating the 

metacognitive layer while keeping all other elements constant, as well as examining UDL outcomes broken down 

by metacognitive scaffolding. The argument should be read as a theoretically grounded hypothesis. 

 

References  

Azevedo, R., & Gašević, D. (2019). Analyzing multimodal multichannel data about self-regulated learning with 

advanced learning technologies. Computers in Human Behavior, 96, 207-210. 

https://doi.org/10.1016/j.chb.2019.03.025  

Balgabayeva, A. E., Karataeva, T. O., Karabulatova, I. S., Aitzhanova, R. M., Zhumadullayeva, A. A., & 

Zharylgapova, D. M. (2024). Digital literacy as a meta-cognitive component of younger students' intellectual and 

creative potential in foreign language lessons. Rupkatha Journal on Interdisciplinary Studies in Humanities, 16(1). 

https://doi.org/10.21659/rupkatha.v16n1.01g  

Belland, B. R., Walker, A. E., Kim, N. J., & Lefler, M. (2017). Synthesizing results from empirical research on 

computer-based scaffolding in STEM education: A meta-analysis. Review of Educational Research, 87(2), 309-

344. https://doi.org/10.3102/0034654316670999  

Bergmann, J., & Sams, A. (2014). Flipped learning: Gateway to student engagement. International Society for 

Technology in Education. 

Biasutti, M., & Frate, S. (2018). Group metacognition in online collaborative learning: Validity and reliability of 

the group metacognition scale (GMS). Educational Technology Research and Development, 66(6), 1321-1338. 

https://doi.org/10.1007/s11423-018-9583-0  

Booth, T., & Ainscow, M. (2011). Index for inclusion: Developing learning and participation in schools (3rd ed.). 

Centre for Studies on Inclusive Education. 

Bruner, J. S. (1961). The act of discovery. Harvard Educational Review, 31(1), 21-32. 

Capp, M. J. (2017). The effectiveness of Universal Design for Learning: A meta-analysis of literature between 

2013 and 2016. International Journal of Inclusive Education, 21(8), 791-807. 

https://doi.org/10.1080/13603116.2017.1325074  

Churches, A. (2008). Bloom's digital taxonomy. [Practitioner resource]. ResearchGate.  

Efklides, A. (2011). Interactions of metacognition with motivation and affect in self-regulated learning: The 

MASRL model. Educational Psychologist, 46(1), 6-25. https://doi.org/10.1080/00461520.2011.538645  

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive-developmental inquiry. 

American Psychologist, 34(10), 906-911. https://doi.org/10.1037/0003-066X.34.10.906  

Florian, L., & Black-Hawkins, K. (2011). Exploring inclusive pedagogy. British Educational Research Journal, 

37(5), 813-828. https://doi.org/10.1080/01411926.2010.501096  

Garrison, D. R., Anderson, T., & Archer, W. (2000). Critical inquiry in a text-based environment: Computer 

conferencing in higher education. The Internet and Higher Education, 2(2-3), 87-105. 

https://doi.org/10.1016/S1096-7516(00)00016-6  

https://doi.org/10.1016/j.chb.2019.03.025
https://doi.org/10.21659/rupkatha.v16n1.01g
https://doi.org/10.3102/0034654316670999
https://doi.org/10.1007/s11423-018-9583-0
https://doi.org/10.1080/13603116.2017.1325074
https://doi.org/10.1080/00461520.2011.538645
https://doi.org/10.1037/0003-066X.34.10.906
https://doi.org/10.1080/01411926.2010.501096
https://doi.org/10.1016/S1096-7516(00)00016-6


ESZTERHÁZY KÁROLY KATOLIKUS EGYETEM 

INFORMATIKA KAR • DIGITÁLIS TECHNOLÓGIA INTÉZET 

AGRIA MÉDIA KONFERENCIA 2025 

 

134 
 

Hannafin, M., Land, S., & Oliver, K. (1999). Open learning environments: Foundations, methods, and models. In 

C. M. Reigeluth (Ed.), Instructional-design theories and models: A new paradigm of instructional theory (Vol. 2, 

pp. 115-140). Lawrence Erlbaum Associates. 

Hartman, H. J. (2001). Teaching metacognitively. In H. J. Hartman (Ed.), Metacognition in learning and 

instruction: Theory, research, and practice (pp. 149-172). Springer. https://doi.org/10.1007/978-94-017-2243-8_8  

Herrera, F., Bailenson, J., Weisz, E., Ogle, E., & Zaki, J. (2018). Building long-term empathy: A large-scale 

comparison of traditional and virtual reality perspective-taking. PLOS ONE, 13(10), e0204494. 

https://doi.org/10.1371/journal.pone.0204494  

Hmelo-Silver, C. E. (2004). Problem-based learning: What and how do students learn? Educational Psychology 

Review, 16(3), 235-266. https://doi.org/10.1023/B:EDPR.0000034022.16470.f3  

Jarvelä, S., Hadwin, A., Malmberg, J., & Miller, M. (2018). Contemporary perspectives of regulated learning in 

collaboration. In F. Fischer, C. E. Hmelo-Silver, S. R. Goldman, & P. Reimann (Eds.), International handbook of 

the learning sciences (pp. 127-136). Routledge. https://doi.org/10.4324/9781315617572-13  

Jarvelä, S., Malmberg, J., Haataja, E., Sobocinski, M., & Kirschner, P. A. (2021). What multimodal data can tell 

us about the students' regulation of their learning process. Learning and Instruction, 72, 101203. 

https://doi.org/10.1016/j.learninstruc.2019.04.004  

Jonassen, D. H. (1996). Computers in the classroom: Mindtools for critical thinking. Columbus, OH: 

Merrill/Prentice-Hall  

Krathwohl, D. R. (2002). A revision of Bloom's taxonomy: An overview. Theory into Practice, 41(4), 212-218. 

https://doi.org/10.1207/s15430421tip4104_2  

Malmberg, J., Jarvelä, S., & Jarvenoja, H. (2017). Capturing temporal and sequential patterns of self-, co-, and 

socially shared regulation in the context of collaborative learning. Contemporary Educational Psychology, 49, 

160-174. https://doi.org/10.1016/j.cedpsych.2017.01.009  

Marshall, H. W., & Kostka, I. (2020). Fostering teaching presence through the synchronous online flipped learning 

approach. TESL-EJ, 24(2).  

Newton, P. M., Da Silva, A., & Peters, L. G. (2020). A pragmatic master list of action verbs for Bloom's taxonomy. 

Frontiers in Education, 5, 107. https://doi.org/10.3389/feduc.2020.00107  

Nguyen, H. T. V., & Pham, Q. N. (2025). EFL teacher education: Exploring professional growth through the 

integration of Padlet and reflection. Cuadernos de Investigación Educativa, 16(especial). 

https://doi.org/10.18861/cied.2025.16.especial.4079  

Panadero, E. (2017). A review of self-regulated learning: Six models and four directions for research. Frontiers in 

Psychology, 8, 422. https://doi.org/10.3389/fpsyg.2017.00422  

Pane, J. F., Steiner, E. D., Baird, M. D., Hamilton, L. S., & Pane, J. D. (2017). Informing progress: Insights on 

personalized learning implementation and effects. RAND Corporation. https://doi.org/10.7249/RR2042  

Pea, R. D. (1985). Beyond amplification: Using the computer to reorganize mental functioning. Educational 

Psychologist, 20(4), 167-182. https://doi.org/10.1207/s15326985ep2004_2  

Prince, M. (2004). Does active learning work? A review of the research. Journal of Engineering Education, 93(3), 

223-231. https://doi.org/10.1002/j.2168-9830.2004.tb00809.x  

https://doi.org/10.1007/978-94-017-2243-8_8
https://doi.org/10.1371/journal.pone.0204494
https://doi.org/10.1023/B:EDPR.0000034022.16470.f3
https://doi.org/10.4324/9781315617572-13
https://doi.org/10.1016/j.learninstruc.2019.04.004
https://doi.org/10.1207/s15430421tip4104_2
https://doi.org/10.1016/j.cedpsych.2017.01.009
https://doi.org/10.3389/feduc.2020.00107
https://doi.org/10.18861/cied.2025.16.especial.4079
https://doi.org/10.3389/fpsyg.2017.00422
https://doi.org/10.7249/RR2042
https://doi.org/10.1207/s15326985ep2004_2
https://doi.org/10.1002/j.2168-9830.2004.tb00809.x


ESZTERHÁZY KÁROLY KATOLIKUS EGYETEM 

INFORMATIKA KAR • DIGITÁLIS TECHNOLÓGIA INTÉZET 

AGRIA MÉDIA KONFERENCIA 2025 

 

135 
 

Rao, K., Ok, M. W., & Bryant, B. R. (2014). A review of research on Universal Design Educational models. 

Remedial and Special Education, 35(3), 153-166. https://doi.org/10.1177/0741932513518980  

Rattanapun, S., Wu, X., White, A., & Darodjat, T. (2026). The impact of interactive learning and self-regulated 

learning on digital literacies development in primary school students. Contemporary Educational Technology, 

18(1), Article ep625. https://doi.org/10.30935/cedtech/17865  

Risko, E. F., & Gilbert, S. J. (2016). Cognitive offloading. Trends in Cognitive Sciences, 20(9), 676-688. 

https://doi.org/10.1016/j.tics.2016.07.002  

Rose, D. H., & Dalton, B. (2009). Learning to read in the digital age. Mind, Brain, and Education, 3(2), 74-83. 

https://doi.org/10.1111/j.1751-228X.2009.01057.x  

Scardamalia, M., & Bereiter, C. (2006). Knowledge building: Theory, pedagogy, and technology. In R. K. Sawyer 

(Ed.), The Cambridge handbook of the learning sciences (pp. 97-118). Cambridge University Press. 

https://doi.org/10.1017/CBO9780511816833.008  

Skubik-Peplaski, C., Shisley, S., Edick, J., & Cook, W. (2022). Agile learning and teaching with Miro boards. 

Pedagogicon Conference Proceedings, 4. https://encompass.eku.edu/pedagogicon/2021/newtechnologies/4  

Spante, M., Hashemi, S. S., Lundin, M., & Algers, A. (2018). Digital competence and digital literacy in higher 

education research: Systematic review of concept use. Cogent Education, 5(1), 1519143. 

https://doi.org/10.1080/2331186X.2018.1519143  

Sweller, J. (2011). Cognitive load theory. In J. P. Mestre & B. H. Ross (Eds.), The psychology of learning and 

motivation (Vol. 55, pp. 37-76). Academic Press. https://doi.org/10.1016/B978-0-12-387691-1.00002-8  

Talbert, R. (2017). Flipped learning: A guide for higher education faculty. Stylus Publishing. 

Terry, C., & Cain, J. (2016). The emerging issue of digital empathy. American Journal of Pharmaceutical 

Education, 80(4), 58. https://doi.org/10.5688/ajpe80458  

Türkmen, G. (2024). A systematic review of group metacognition researches on online and face-to-face learning 

environments. Journal of Learning and Teaching in Digital Age, 9(2), 64-84. 

https://doi.org/10.53850/joltida.1369928  

van de Pol, J., Volman, M., & Beishuizen, J. (2010). Scaffolding in teacher-student interaction: A decade of 

research. Educational Psychology Review, 22(3), 271-296. https://doi.org/10.1007/s10648-010-9127-6  

Veenman, M. V. J., Van Hout-Wolters, B. H. A. M., & Afflerbach, P. (2006). Metacognition and learning: 

Conceptual and methodological considerations. Metacognition and Learning, 1(1), 3-14. 

https://doi.org/10.1007/s11409-006-6893-0  

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. Harvard University 

Press. 

Walkington, C. (2013). Using adaptive learning technologies to personalize instruction to student interests. Journal 

of Educational Psychology, 105(4), 932-945. https://doi.org/10.1037/a0031882   

  

https://doi.org/10.1177/0741932513518980
https://doi.org/10.30935/cedtech/17865
https://doi.org/10.1016/j.tics.2016.07.002
https://doi.org/10.1111/j.1751-228X.2009.01057.x
https://doi.org/10.1017/CBO9780511816833.008
https://encompass.eku.edu/pedagogicon/2021/newtechnologies/4
https://doi.org/10.1080/2331186X.2018.1519143
https://doi.org/10.1080/2331186X.2018.1519143
https://doi.org/10.1080/2331186X.2018.1519143
https://doi.org/10.1016/B978-0-12-387691-1.00002-8
https://doi.org/10.5688/ajpe80458
https://doi.org/10.53850/joltida.1369928
https://doi.org/10.1007/s10648-010-9127-6
https://doi.org/10.1007/s11409-006-6893-0
https://doi.org/10.1037/a0032232
https://doi.org/10.1037/a0031882?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle

