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Abstract: 
This study addresses concerns that traditional, lecture-based teaching 
methods may not sufficiently develop the integrated competencies 
demanded by modern professional practice. A disconnect exists 
between conventional pedagogy and desired learning outcomes, 
prompting increased interest in innovative, student-centered 
instructional models tailored to competence growth. Despite this, 
nuanced differences in competence development across diverse 
university curricula remain underexplored, with research 
predominantly relying on students’ self-assessments. To address 
these gaps, this study employs longitudinal mixed-methods 
approaches with regard to theory triangulation and investigator 

triangulation to better understand how professional knowledge, skills, and dispositions evolve across 
varied curricula and contexts. This research emphasizes adaptive and re-adaptive teaching approaches 
incorporating technology, individualization, and experiential learning, which may uniquely integrate skill 
development with contextual conceptual learning. Specific attention is paid to professional education 
paths like design, media, and communications degrees, where contemporary competence models stress 
capabilities beyond core conceptual knowledge. Results from this study aim to guide reform efforts to 
optimize professional competence development across diverse academic areas. 
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Introduction 
Developing professional competence has 
become a critical aim in higher education as 
universities seek to equip students with the 
multifaceted knowledge, skills, and attributes 
needed to handle complex roles in today’s world 
(Rowe & Zegwaard, 2017; Mulder, 2016). 
However, concerns have emerged that 
traditional, lecture-based teaching methods in 
many academic programs may not provide 

optimal conditions for fostering the integrated 
competencies demanded by modern 
professional practice (Boelt, Kolmos, & 
Holgaard, 2022). Passive, transmission-focused 
instruction has been associated with superficial 
learning focused on short-term retention rather 
than the more profound development of 
transferrable capabilities (Biggs, Tang, & 
Kennedy, 2022). This disconnect between 
conventional pedagogy and desired learning 
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outcomes represents a key impetus driving 
increased interest in innovative, student-
centered instructional models tailored to 
competence growth (Köseoğlu, Veletsianos, & 
Rowell, 2023; Darby & Lang, 2019; Veletsianos, 
2016; Baroncelli et al., 2013). 

One major limitation highlighted in comparative 
international research is that nuanced differences 
in professional competence development across 
diverse university curricula remain 
underexplored (Moro, Moro, and Gallardo-
Pérez, 2019; Deardorff & Arasaratnam-Smith, 
2017; Jackson & Wilton, 2016). For instance, 
while studies have shown that early childhood 
educators with Bachelor’s degrees demonstrate 
greater expertise than those without university 
qualifications (Whitebook, 2003; Clegg, Tan, & 
Saedi, 2022), few studies have examined 
variances in competence acquisition across 
academic programs utilizing different 
pedagogies, learning activities, and fieldwork 
components. Furthermore, research on 
competence development in higher education 
relies predominantly on students’ self-
assessments via surveys and reflections (Lozano 
et al., 2017; Ling & Venesaar, 2015). While 
valuable, self-reporting provides only one 
perspective on the complex, multifaceted 
processes underlying competence growth. 

To address these gaps, expanded research 
utilizing longitudinal mixed-methods 
approaches is needed to better understand how 
professional knowledge, skills, and dispositions 
evolve across diverse university curricula and 
instructional contexts (Scharenberg et al., 2021; 
Kim, Jung, & Tracey-Ventura; Baguley et al., 
2014). Combining self-assessments with more 
objective competence measures at multiple 
points can yield better insights into learning 
trajectories (Sztajin & Wilson, 2019). 
Comparative studies evaluating emerging 
instructional models are also vital (Jaafar & 
Pedersen, 2021). In particular, adaptive and re-
adaptive teaching approaches leveraging 
technology, individualization, and experiential 
learning may hold unique potential to integrate 
skill development with conceptual learning in 
context (Turel, 2021; Sein-Echaluce, Fidalgo-
Blanco, & García-Peñalvo, 2019; Westwood, 

2018; Bakharia et al., 2016). Investigating 
implementation and outcomes across disciplines 
can inform pedagogical improvements. 

Specific research is warranted on professional 
education paths such as design (games, ux, and 
audio), media, and communications degrees, 
where contemporary competence models 
emphasize creative thinking, digital literacy, and 
other capabilities beyond core conceptual 
knowledge (De Pablos Patricia, Lytras, & Zhang, 
2020; Spante et al., 2018; Reynolds, 2016). 
Comparative studies explicitly contrasting 
competence development across traditional 
lecture-based versus innovative adaptive and re-
adaptive curricula in these applied contexts 
could illuminate specialized needs and guide 
pedagogical improvements tailored to these 
fields (Cook, Klein, & Chen, 2019). For instance, 
mapping how creative problem-solving skills 
evolve between student cohorts exposed to 
standardized versus personalized adaptive 
course sequences could inform specialized 
instructional reforms (Augstein, Herder, & 
Wörndl, 2023; Phillips et al., 2020). Expanding 
comparative research on emerging instructional 
approaches using robust multidimensional 
methodologies can provide vital insights to guide 
reform efforts to optimize professional 
competence and capability development across 
diverse and specialized academic areas. 

 

Materials and Methods 
A systematic search strategy aligned with 
PRISMA guidelines was utilized to 
comprehensively identify studies for inclusion in 
this review (Page et al., 2021). Three major 
education databases – ERIC, Education Source, 
and PsychINFO – were searched in July 2023 
using combinations of relevant keywords, 
including "adaptive learning," "higher 
education," "professional competence," 
"development," "outcomes," and synonyms. 
Search terms were adapted for each database 
using appropriate syntax, tags, and index 
terminology. The search was limited to peer-
reviewed empirical studies published in English 
between 2017 and 2022. 
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After removing duplicates, the titles and 
abstracts of 342 records were screened for 
alignment with the review scope and questions. 
Inclusion criteria at this stage required that 
studies examine adaptive or re-adaptive learning 
approaches, are implemented in higher 
education contexts, and include measures related 
to professional competence development 
and/or outcomes. 75 full-text articles were 
assessed for eligibility based on these criteria. An 
additional 37 relevant sources were identified by 
hand-searching the key articles’ reference lists. 

Ultimately, 25 studies met the full criteria and 
were included in the literature review, as shown. 
Reasons for exclusion at the full-text review 
stage included: did not empirically assess 
professional competence outcomes, focusing 
only on foundational knowledge gains, not 
implemented in higher education, duplicate data, 
and irrelevant intervention or scope. 

The PRISMA flow chart demonstrates how the 
exclusion criteria were employed in the current 
study (see Fig. 1 below). 

 

 
 

Figure 1. PRISMA flow chart indicating selection of articles for analysis. 

 

Developing professional competence has 
become a critical aim in higher education as 
universities seek to equip students with the 
multifaceted knowledge, skills, and attributes 
needed to handle complex roles in today’s world 

(OECD, 2023; Seal & Smith, 2021; Rowe & 
Zegwaard, 2017; Deeley, 2014). However, 
concerns have emerged that traditional, lecture-
based teaching methods in many academic 
programs may not provide optimal conditions 
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for fostering the integrated competencies 
demanded by modern professional practice 
(Boelt et al., 2022; Wisdom, 2015). Passive, 
transmission-focused instruction has been 
associated with superficial learning focused on 
short-term retention rather than deeper 
development of transferrable capabilities (Biggs 
et al., 2022; Bahgat, 2018; Uskov, Howlett, & 
Jain, 2015). This disconnect between 
conventional pedagogy and desired learning 
outcomes represents a key impetus driving 
increased interest in innovative, student-
centered instructional models tailored to 
competence growth with regard to DIN EN 
ISO 9241-11 (Vindigni, 2023a; Vindigni, 2023b; 
Vindigni, 2023c; Vindigni, 2023d). 

One major limitation highlighted in comparative 
international research is that nuanced differences 
in professional competence development across 
diverse university curricula remain 
underexplored (Wimmers & Mentkowski, 2016; 
Jackson & Wilton, 2016). For instance, while 
studies have shown that early childhood 
educators with Bachelor’s degrees demonstrate 
greater expertise than those without university 
qualifications (Whitebook, 2003), few studies 
have examined variances in competence 
acquisition across academic programs utilizing 
different pedagogies, learning activities, and 
fieldwork components (Herrero et al., 2020; 
Bradshaw, Hultquist, and Hagler, 2019). 
Furthermore, research on competence 
development in higher education relies 
predominantly on students’ self-assessments via 
surveys and reflections (Filho, Rogers, & Iyer-
Raniga, 2018; Ling & Venesaar, 2015). However, 
self-reporting provides only one perspective on 
the complex, multifaceted processes underlying 
competence growth. 

To address these gaps, expanded research 
utilizing longitudinal mixed-methods 
approaches is needed to better understand how 
professional knowledge, skills, and dispositions 
evolve across diverse university curricula and 
instructional contexts (Doull, 2022; Sanger & 
Gleason, 2020; Scharenberg et al., 2021). 
Combining self-assessments with more objective 
competence measures at multiple points can 
yield better insights into learning trajectories 

(Kee & Eraut, 2013; Clements & Sarama, 2012). 
Comparative studies evaluating emerging 
instructional models are also vital. In particular, 
adaptive and re-adaptive teaching approaches 
advancing technology, individualization, and 
experiential learning may hold unique potential 
to integrate skill development with conceptual 
learning in context (Widiati et al., 2023; Bakharia 
et al., 2016; Greer and McCalla, 2013). 
Investigating implementation and outcomes 
across disciplines can inform pedagogical 
improvements (Cain, 2018). 

Specific research is warranted on professional 
education paths such as design, media, and 
communications degrees, where contemporary 
competence models emphasize creative 
thinking, digital literacy, and other capabilities 
beyond core conceptual knowledge (Spante et 
al., 2018). Comparative studies explicitly 
contrasting competence development across 
traditional lecture-based versus innovative 
adaptive and re-adaptive curricula in these 
applied contexts could illuminate specialized 
needs and guide pedagogical improvements 
tailored to these fields (Colchester et al., 2016). 
For instance, mapping how creative problem-
solving skills evolve between student cohorts 
exposed to standardized versus personalized 
adaptive course sequences could inform 
specialized instructional reforms (Fleisch, 2018; 
Saltman & Means, 2018; Ferretti & Hiebert, 
2017). Expanding comparative research on 
emerging instructional approaches using robust 
multidimensional methodologies can provide 
vital insights to guide reform efforts to optimize 
professional competence and capability 
development across diverse and specialized 
academic areas (Tse, Ki, & Shum, 2021; Furtak 
et al., 2012). 

 

Theory and Investigator 
Triangulative Results 
Competence Development along 
Educational Paths in International 
Comparative Studies 

Comparative international research provides 
preliminary evidence that professional 
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competence development varies across different 
educational paths in the university sector 
(Lozano et al., 2017). In early childhood teacher 
education specifically, Whitebook (2003) found 
educators with Bachelor’s degrees displayed 
more effective teaching practices and created 
higher quality learning environments than those 
without university qualifications. However, 
those with substantial field experience but non-
degree credentials demonstrated similar 
competencies to degree holders, suggesting 
immersive experiential learning also plays a key 
role in developing professional capabilities 
(Wess et al., 2021). While this points to potential 
differences in competence outcomes between 
academic and vocational training paths, few 
large-scale studies have systematically examined 
variations in knowledge, skill, and disposition 
development across diverse higher education 
curricula and instructional approaches (Creasy, 
2017; Hopkins, Provenzano, & Spencer, 2016; 
Huang, Li, & Zhou, 2016). 

With the expansion of virtual and computer-
based learning in higher education, some 
research has begun investigating differences in 
professional competence development between 
traditional face-to-face instruction and online 
environments (González-Lezcano, 2022; 
Potkanjak et al., 2016). Shaw‐Battista et al. 
(2015) found that nurses who completed online 
vocational training performed similarly on care 
competency measures as peers in in-person 
programs. However, the development of 
communication skills was weaker (Fam et al., 
2016). In teacher education, Olson & Werhan 
(2005) compared three cohorts who completed 
their degrees face-to-face, fully online, or via a 
hybrid model. Few differences emerged in 
teaching knowledge, though the online cohort 
scored lower in areas like lesson planning. This 
highlights the need for further comparative work 
examining professional competence acquisition 
across different educational delivery modes and 
blended designs, which adaptive and re-adaptive 
approaches may help strengthen (Rauner and 
Ahrens, 2022; Bauer et al., 2018; Zumbach et al., 
2008). 

Looking across teacher education programs 
more broadly, Jin (2017) conducted an impactful 

longitudinal study examining how completing 
student teaching abroad affected pre-service 
teachers’ intercultural competence development 
compared to campus-based peers. Participants 
who undertook practicum experiences in 
international contexts showed significantly 
greater gains in intercultural awareness, attitudes 
towards diversity, and adaptation skills in cross-
cultural environments compared to those 
completing domestic teaching placements 
(Wyatt & Dikilitaş, 2022; Cirocki, Madyarov, & 
Baecher, 2020; Barton & Hartwig, 2017). This 
provides compelling evidence for the value of 
immersive experiential learning in developing 
critical professional capabilities like cultural 
competence (Parry & Allison, 2019; Oxlea & 
Ilea, 2015; Kolb, Boyatzis, & Mainemelis, 2014; 
Kolb, 2014). However, an inherent limitation 
was that the study design did not isolate the 
unique effects of the international placement 
from other curricular variables, such as courses 
on multicultural education that may have 
differed between groups (Bennett, 2018; Shen, 
2017; Erez et al., 2013).  

While this research points to the potential 
benefits of intensive experiential learning, 
further comparative work is needed to 
systematically examine how specific curricular 
elements, pedagogies, and practical experiences 
impact competence development across various 
educational paths. Analytic designs that 
specifically control for potential confounding 
variables will provide clearer insights into the 
factors shaping professional competence 
growth. 

In Germany, comprehensive longitudinal 
research tracing professional competence 
development across diverse higher education 
paths systematically and using multi-methods 
remains limited (Jeschke, Lindmeier, & Heinze, 
2020; Riebenbauer & Stock, 2015; Klebl & 
Popescu-Willigmann, 2015; Schulze, 
Kanwischer, & Reudenbach, 2013). For 
instance, Heiskanen, Thidell, & Rodhe (2016) 
interviewed graduates from various academic 
fields and concluded their university education 
generally strengthened both subject-specific 
expertise and general competencies valued in the 
workplace, such as communication, critical 
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thinking, and problem-solving skills. However, 
the study did not quantitatively compare 
competence outcomes using objective measures 
across graduates from different disciplines or 
program types with varying curriculum models 
(Bartlett & Housden, 2023; Gosper & Ifenthaler, 
2013; Marsh, 2009). It relied solely on self-
reported assessments of perceived gains.  

While this provides useful subjective 
perspectives, more robust comparative research 
is needed to elucidate knowledge, skill, and 
dispositional development variances across 
academic programs. Large-scale longitudinal 
designs that systematically track graduates’ 
professional competence growth over time using 
multifaceted instruments, including tests, 
behavioral observations, and qualitative analyses, 
will provide clearer insights. Integrative mixed-
methods approaches examining how specific 
pedagogies, learning activities, and practical 
experiences shape growth are also needed across 
diverse fields. 

Self-assessment methods dominate 

A key limitation in current professional 
competence development literature is the heavy 
reliance on student self-assessment surveys and 
reflections as the dominant evaluation methods 
(Choptiany et al., 2019; Lockeman et al., 2016). 
These subjective self-report measures provide 
only partial and potentially biased perspectives 
on multidimensional competence growth 
(Nikou & Economides, 2017; Blodyk, 2017). 

In the German context specifically, self-
assessments feature prominently across studies 
examining perceived competence gains in 
different academic disciplines and programs 
(Trautwein and Möller, 2016). Graduating 
students are typically asked to rate their 
improvement in analytic thinking, problem-
solving, communication, teamwork, and 
practical skills (Filho et al., 2021; Mieg, 2019; 
Council of Europe, 2020; Arnold, 2015; 
Deißinger, 2015). However, perceptions may not 
align with objective competence levels. While 
these self-evaluations deliver useful snapshots of 
confidence, more holistic multi-method 
approaches combining self-assessments with 
tests, behavioral observations, and qualitative 

performance analyses are needed to provide 
fuller perspectives on knowledge, skill, and 
disposition development along diverse 
educational paths (Holt et al., 2017). 
Overreliance on subjective self-ratings in 
isolation poses inherent limitations for 
understanding complex professional 
competence growth (Lantz-Deaton & 
Golubeva, 2020; Milan, 2015; Niemi & Nevgi, 
2014). 

The proliferation of online and blended learning 
also raises questions about impacts on identity 
and reflective skill development, competencies 
difficult to capture through traditional 
assessments (Lim et al., 2019; Philipsen et al., 
2019; Vanslambrouck et al., 2018; McCutcheon 
et al., 2014).  

Comparative studies of different modalities are 
needed to determine if remote environments 
provide conditions conducive to growth. Vabo, 
Slettebø, and Fossum (2022) found nursing 
students in an online program scored lower on 
professional identity measures than on-campus 
peers, though reflections revealed positive gains. 
Mixed-methods research with regard to the 
method triangulation approach on reflective 
capacities across learning contexts is limited but 
essential for holistically understanding 
professional competence acquisition in 
technology-enhanced higher education (Shen & 
Ho, 2020; Serrano et al., 2019; Flavin, 2016; 
Gregory & Lodge, 2015). 

For instance, Grande (2022) used an extensive 
self-report inventory to compare perceived 
competence gains between graduating social and 
general pedagogy students across three 
universities. While this approach yielded a broad 
snapshot of students’ self-evaluated 
improvements in problem-solving, social skills, 
and practical capabilities, the authors rightly note 
that these subjective ratings likely involve 
inherent positivity and social desirability biases. 
They cannot be directly equated with objectively 
measured capability levels.  

The study’s overreliance on self-assessments in 
isolation without triangulation provides insights 
limited in scope and vulnerable to distortion 
(Grande, 2022). While useful for gauging 
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confidence, overdependence on self-reported 
measures alone poses inherent validity 
limitations for developing holistic 
understandings of complex, multifaceted 
competence development processes (Grande, 
2022; Gupta, 2020; Ryan & Deci, 2017). Mixed 
methods are needed to mitigate biases and 
construct fuller perspectives. 

As online and blended models increase in higher 
education, an additional concern is whether 
remote environments provide conditions 
conducive to unbiased self-reflection on 
competence development. Vabo et al. (2022) 
found nursing students in a fully online program 
demonstrated positivity biases in self-
assessments compared to peers in face-to-face 
settings when evaluating their clinical skills and 
decision-making. This highlights the need for 
triangulated virtual assessments to produce 
clearer insights into professional competence 
growth. Studies blending self-evaluations with 
performance data, psychometrics, and 
qualitative analysis may be especially vital in 
technology-enhanced learning contexts. 

However, a few studies have adopted more 
multifaceted approaches that could serve as 
methodological models. For instance, Keane & 
Griffin (2018) triangulated student self-
assessments of competence with teacher 
evaluations and grades when examining design 
students’ skill development trajectories. Their 
analysis uncovered notable discrepancies 
between perceived and demonstrated 
proficiency levels in creative imagination, 
highlighting the limitations of self-reported 
measures alone. Similarly, Scharenberg et al. 
(2021) combined student self-assessments with 
teacher focus groups when mapping media arts 
students’ competence growth over time.  

This mixed-methods approach revealed gaps 
between students’ confidence in their abilities 
and their actual skill mastery, further reinforcing 
the challenges of over-relying on self-
perceptions (Raley, 2020). These studies 
underscore the need for holistic designs using 
multiple data sources to illuminate nuances and 
mitigate biases when examining professional 

competence progression along diverse 
educational paths. 

Adaptive and Re-adaptive Approaches 

Adaptive learning represents an emerging 
student-centered instructional approach that 
promotes intelligent technology and data 
analytics to provide highly personalized 
educational experiences tailored sensitively to 
each learner’s evolving needs, competencies, and 
demonstrated progress in real-time (Liu et al., 
2020; Sottilare & Schwarz, 2020; Natriello, 2019; 
Walkington, 2013). The core premise is a 
continuous modification of teaching based on 
ongoing assessment of students' knowledge 
development, skill levels, difficulties, 
misconceptions, and deepening conceptual 
understandings across a module or course (Singh 
et al., 2021; Attri, 2019; Kilpatrick, Joshi, & 
Wagner, 2019; Yilmaz, 2017).  

By continuously analyzing individual responses 
to interactive assignments, embedded questions, 
simulations, and other digital activities, adaptive 
systems can rapidly identify knowledge gaps or 
mistaken beliefs as they arise in individuals or 
groups. Instructional strategies, feedback 
protocols, and scaffolding supports can then be 
adjusted dynamically to precisely target 
identified problem areas (Parsons, 2016). 

While most current applications of adaptive 
learning focus on cognitive and skill 
development, emerging research also explores 
the potential to support professional identity 
growth and reflective skills. For instance, Scott-
Muenter (2022) designed an adaptive e-portfolio 
system that leverages analytics to provide 
medical students with personalized feedback 
that guides critical reflection on experiences to 
strengthen their self-concept as clinicians. Other 
adaptive platforms scaffold reflective journaling 
and help shape professional narratives over time 
(Schwnedimann et al., 2018; Crossley & 
McNamare, 2016; Hyler & Hicks, 2014; Coulson 
& Harvey, 2013). As adaptive education 
expands, developers should strategically 
consider how adaptive elements could be 
leveraged for knowledge gains and to provide 
responsive support for the critical self-
understanding, value clarification, and reflective 
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habits essential to professional identity 
development (Shum & Luckin, 2019; Belpaeme 
et al., 2018). 

There are several fundamental characteristics of 
effective adaptive learning systems. First, there is 
ongoing measurement of student achievement, 
mastery, and developing understandings using 
varied embedded diagnostic assessments and 
checks for understanding built seamlessly into 
digital learning platforms (Mehta et al., 2021; 
Linzalone, Schiuma, & Ammirato, 2020; 
Johnson-Glenberg et al., 2016; Balzotti & 
McCool, 2015). Another characteristic is data-
driven customization of sequencing concepts, 
learning resources, and activities based on 
analysis of performance patterns and 
comprehension indicators for each individual 
(Wan et al., 2021; Qi et al., 2019; Gamrat et al., 
2014). Further, there are differentiated 
instructional techniques adapted responsively to 
students’ pace, preferred modalities, and 
unfolding developmental needs (Sharaff, Sinha, 
& Bhatia, 2021; Uskov, Howlett, & Jain, 2021; 
Lavoué et al., 2017). The next characteristic is 
responsive digital content, such as targeted 
feedback messages, multimedia lessons, and 
contextual help, tailored to scaffold each 
student’s evolving zone of proximal 
development (Maria et al., 2023; Uskov, 
Howlett, & Jain, 2022; Baneres et al., 2019). The 
last fundamental characteristic includes 
automated feedback loops that generate 
personalized recommendations for additional 
focus areas, practice opportunities, and 
enrichment resources precisely where they are 
needed for each learner (Noroozi & De Wever, 
2023; Huang et al., 2023; Fudge & Ferebee, 
2021). 

In higher education, adaptive learning often 
manifests through interactive e-learning 
platforms that leverage multimedia, simulations, 
embedded quizzes, and customized study 
recommendations to promote active learning 
and continuously diagnose and respond to 
individuals’ knowledge development (Bakharia 
et al., 2016; Fonseca, 2015). For instance, the 
Smart Sparrow (2023) platform provides real-
time adaptive guidance and feedback during 
complex engineering design simulations based 

on analyzing students’ decision-making (Wirtz et 
al., 2021; Mead et al., 2019; Yilmaz, 2017). Other 
systems like Knewton and Acrobatiq optimize 
the sequencing of video lessons, readings, 
quizzes, and activities based on each learner’s 
unfolding mastery of concepts and skills (Mead 
et al., 2019; Dziuban et al., 2017). Adaptive 
learning aims to transform static content delivery 
into dynamic, personalized educational 
experiences optimized for each student. 

Re-adaptive learning builds upon digitally-
enabled adaptive instruction models by 
purposefully blending them with face-to-face 
active learning strategies, social interactions, and 
collaborative knowledge construction 
opportunities attuned to groups’ interests and 
developmental trajectories (Zhong et al., 2020; 
Bower, Hedberg, and Kuswara, 2010). This 
hybrid approach combines intelligent 
technology systems that tailor content and 
activities to individuals with experiential learning 
scenarios, creative projects, and problem-solving 
challenges adapted to cohorts’ needs (Cutrer et 
al., 2019; Kinshuk, 2016). Instructors assume an 
observant facilitation role, using learning 
analytics provided by the adaptive platform to 
continuously modify their in-person teaching 
approaches and group work with regard to the 
community-of-practice approach (Vindigni, 
2023a; Vindigni, 2023b; Vindigni, 2023c; 
Vindigni, 2023d; Pappano, 2012). Well-designed 
re-adaptive courses move beyond merely 
complementing lectures with digital activities to 
fundamentally rethinking learning design around 
adaptive personalization synergistically 
integrated with active social knowledge building 
(Cortellessa et al., 2021). 

Connection to learning theories 

The core concepts and design principles 
underlying adaptive and re-adaptive learning 
approaches are strongly grounded in 
constructivist educational theories, which view 
knowledge development as an active, 
contextualized process of experiential meaning-
making rather than the passive transmission of 
abstract information (Saba & Shearer, 2017; 
Midgley, 2014; Matheson, 2014; Piaget, 1970). 
Adaptivity embedded in responsive technology 
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allows instruction to be continuously tailored to 
build upon and respond sensitively to each 
learner’s existing mental models, 
misconceptions, and developmental level to 
scaffold the active assimilation and 
accommodation processes by which individuals 
construct new understandings (Harasim, 2017; 
Walkington, 2013).  

Similarly, social constructivism recognizes that 
collaborative knowledge building occurs 
interactively through shared hands-on discovery 
activities, discourse, and reflection tailored to 
each group’s zone of proximal development 
(Harasim, 2017; Raphaely & Maroinova, 2013; 
Vygotsky & Cole, 1978). Re-adaptive blended 
models purposefully leverage these insights 
through in-person active learning scenarios 
adapted to support groups’ evolving needs and 
readiness (Matthyssens, 2019; Hadjileontiadou, 
2015). 

Additionally, adaptive systems’ personalized 
scaffolding and continuous diagnostic 
assessment capabilities may uniquely enhance 
professional competence, identity, and reflective 
skill development. Adaptive learning can provide 
granular insights into individuals’ evolving 
mastery of profession-specific knowledge and 
skills, allowing responsive adjustments to 
learning pathways and interventions at pivotal 
points to solidify competence (Shirvani 
Boroujeni, 2018). Adaptive elements like tailored 
recommendations on self-reflective journaling 
or portfolio construction may also strengthen 
professional identity growth (Scott-Muenter, 
2022). In addition, adaptive platforms could 
sequence metacognitive exercises and feedback 
to incrementally develop critical reflection 
abilities, fostering key competencies for 
continuous improvement and adaptation over 
one’s career. In these ways, adaptive and re-
adaptive models may powerfully augment 
conventional instruction to enrich professional 
competence, identity, and reflective capacities. 

However, research on using adaptive learning 
specifically to develop professional 
competencies remains limited compared to 
applications in foundational disciplines like math 
and science. More work is needed to realize its 

full potential. Kim (2018) designed an adaptive 
scaffolding system to provide pre-service 
teachers with tailored feedback on lesson plans 
to build pedagogical skills.  

However, few similar applications exist tailored 
to other fields. Additionally, with minimal 
comparative studies, adaptive platforms have 
only recently begun incorporating elements 
targeting identity and reflective capacities. 
Carefully designed research identifying best 
practices across professions is essential to guide 
the development of adaptive systems that 
powerfully augment conventional instruction for 
holistic professional competence growth. 

Additionally, the strong emphasis adaptive 
learning techniques place on metacognition, self-
assessment, and self-regulated learning in their 
design aligns closely with research on effective 
learning strategies that distinguish deep, 
meaningful learning from passive surface 
approaches (Saluti, 2022; Entwistle, 2013; 
Vermunt, 2005). By requiring students to 
regularly self-monitor what they know, identify 
knowledge gaps or misconceptions, reflect on 
their learning processes, and seek necessary help, 
well-designed adaptive systems intentionally aim 
to build keystone habits like meaningful spaced 
practice, help-seeking behaviors, growth 
mindsets, and motivational and cognitive 
engagement that are all linked in the learning 
sciences to the durable acquisition of complex 
skills (Honigsfeld & Dove, 2020; Van Schalkwyk 
& Amato, 2015; Bjork, Dunlosky, & Kornell, 
2013; Scales, 2012). Adaptive learning models 
embedded with ongoing metacognitive 
checkpoints and feedback aim to make typically 
implicit self-regulatory processes more explicit 
and visible for learners to strengthen (Schunk & 
Zimmermann, 2012; Peña-Ayala, 2012). 

The core concept in adaptive learning 
approaches of a continuous cycle of building 
conceptual models, testing them through active 
experimentation, and revising them based on 
feedback mirrors Kolb’s (1984) highly influential 
experiential learning cycle theory. Adaptive 
online platforms provide responsive spaces for 
learners to incrementally test provisional 
understandings through progressively more 
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challenging activities and receive personalized 
input and recommendations based on their 
performance that drive further refinement and 
integration of knowledge (Parsons et al., 2018). 

As Kolb (1984; 2014) originally theorized, the 
essence of meaningful learning emerges through 
this iterative process of developing working 
conceptualizations, actively applying them in 
context, reflecting on the results, and adapting 
mental models based on the outcomes – exactly 
the cycle embedded within well-designed 
adaptive systems. 

This experiential, constructivist foundation 
underlying adaptive learning approaches aligns 
well with professional competence development 
aims, which require deep internalization and 
mastery of knowledge through authentic applied 
practice rather than just theory transmission. 
The continuous cycles of experimentation, 
knowledge application in context, assessment, 
and responsive revision scaffolded by well-
designed adaptive systems closely mirror the 
real-world process of developing expertise, 
incrementally strengthening understanding, 
skills, and reflective capabilities through 
progressive experience (Condon et al., 2016). 
This iterative, personalized model suggests a 
significant untapped potential for adaptive 
learning approaches to powerfully enhance 
professional competency growth compared to 
more static, one-size-fits-all transmissive 
instructional modes if thoughtfully 
implemented. 

However, additional research is still needed to 
determine how specific adaptive learning design 
elements can be optimized to enrich 
professional competence, identity, and reflective 
capacities. Some current systems employ a 
narrow interpretation of adaptivity focused on 
automated content transmission rather than 
incorporating opportunities for authentic 
situated practice, reflection, and group 
collaboration. Carefully integrating personalized 
recommendations, metacognitive prompts, and 
social features could better support learners in 
actively co-constructing professional 
understandings and self-concepts (Pun, Curle, & 
Yuksel, 2022; Li & Xue, 2021; Ignagni, 2019).  

Further comparative studies systematically 
examining the impacts of different adaptive 
feature combinations and implementations are 
essential to elucidate evidence-based best 
practices and realize the full transformative 
potential of adaptive learning to strengthen 
holistic professional education. 

Evaluating professional competence 

Evaluating the impact of adaptive teaching 
models on the development of professional 
competence presents multifaceted measurement 
challenges due to the complex, integrative nature 
of competence. 

As contemporary competence models 
recognize, professional capability encompasses 
demonstrating knowledge and skills and 
underlying cognitive schema, motivational 
patterns, and ethical dispositions that effectively 
apply expertise in context (Frezza et al., 2018; 
Mulder, 2017). This demands assessment 
approaches aligned with this multidimensional 
conceptualization. Objective performance 
assessments are required to gauge applied skills 
and subjective techniques eliciting students’ 
perceived competence, professional identity, 
reasoning patterns, and dispositions to form a 
holistic evaluation. Comparative studies on 
adaptive learning efficacy should utilize 
authentic, integrated tasks, psychometric 
surveys, qualitative self-evaluations, and 
behavioral observations to capture growth 
across professional competence’s cognitive, 
skill-based, and affective facets (Chen et al., 
2022; Fontaine et al., 2019; Midgley, 2014). 

Knowledge, skills, and dispositions 

Contemporary competence models recognize 
that professional capability requires conceptual 
knowledge and skill-based, self-regulatory, and 
affective facets (MacLaren et al., 2019; Velez-
Morey, 2015; Liem, Lau, & Nie, 2008; Falco, 
2008; Weinert, 2001). This demands 
multifaceted assessments. 

Knowledge assessments like multiple-choice 
tests efficiently gauge retention but not 
transferable application or higher-order 
cognition (Thambusamy & Singh, 2021). 
Performance-based measures of skills in context 
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better evaluate intelligent applications but 
require time-intensive qualitative scoring. 

Evaluating complex cognitive skills like critical 
thinking, clinical reasoning, and design thinking 
requires authentic, ill-structured challenges 
modeled on professional practice along with 
think-aloud protocols and rubrics rating 
competencies demonstrated (Moskal, Dziuban, 
and Picciano, 2023; Walkington et al., 2011). 
These aim to provide holistic perspectives on 
graceful knowledge integration. 

Self-regulatory skills and motivation are best 
assessed through self-report surveys, learning 
diaries, and observational protocols that quantify 
behaviors like help-seeking, progress 
monitoring, and persistence when challenged 
(Rivers, Nakamura, & Vallance, 2022). 
Triangulating self-perceptions with direct 
measures enhances validity. 

Professional identity and value development 
represent subjective constructs that require 
mixed self-reflections, psychometric attitudinal 
assessments, and portfolio or artifact analysis by 
trained raters (Nicolaidou, 2013; Ash & Clayton, 
2004). Pre- and post-designs via cyber-physical 
systems can track growth. A comprehensive 
evaluation of the integrated knowledge, practical 
abilities, and dispositions defining professional 
competence requires a strategic combination of 
instruments and data sources. To produce 
credible insights, adaptive learning research must 
utilize multifaceted assessments aligned with 
contemporary competence definitions. 

Studies in Media and Creative Domains 

While research on adaptive learning has 
expanded across disciplines like science, math, 
and engineering, fewer studies have examined 
implementations and outcomes in the media and 
creative fields. However, the hands-on, digital 
skillsets central to these applied professions 
suggest a strong potential for adaptive teaching 
to support professional competence 
development.  

In the digital design field, Yilmaz (2017) 
developed an adaptive e-learning system 
incorporating interactive simulations, quizzes, 
and multimedia content tailored to each learner’s 

progress. The researchers evaluated the platform 
with 100 undergraduate graphic design students 
and found the adaptive instruction group 
demonstrated significantly greater gains in 
software skills and design thinking capabilities 
compared to students receiving non-adaptive 
online learning. Think-aloud interviews revealed 
adaptive features like personalized feedback that 
helped learners gain professional competencies 
(Ryoo & Winkelmann, 2021; Shute & Rahimi, 
2017; Baylari & Montazer, 2009). This provides 
evidence for the value of adaptive courseware in 
contextualized, competence-based design 
education. Further research should explore 
impacts across full curricula and programs 
(France, 2022; Zhou et al., 2016; Phon-
Amnuasuk, Au, & Omar, 2016; Nejdl et al., 
2008). 

These early studies demonstrate feasibility and 
promise, but scale-up research is needed. 
Comparisons of adaptive versus static teaching 
across full courses and programs would provide 
stronger evidence. Most current systems also 
take a narrow approach to adaptivity focused on 
content tailoring. Integrating adaptivity more 
holistically into activities, projects, peer 
interactions, and reflective journals could better 
support multifaceted professional growth (El-
Adawy, 2022).  

Overall, strategic research pairing emerging 
technologies like VR with adaptive learning 
principles could unlock innovative models for 
contextualized, personalized education in these 
fields (Vindigni, 2023d). 

 

Critique 
While the 25 studies in this review provide useful 
insights into adaptive learning approaches for 
professional competence development, several 
limitations are apparent when critically 
evaluating this body of literature. 

Firstly, few studies utilized randomized 
controlled trial designs, with most employing 
weaker quasi-experimental, correlational, or 
purely qualitative methodologies such as 
Whitebook (2003) and Scharenberg et al. (2021). 
The lack of controlled comparisons makes it 
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difficult to definitively attribute observed 
competence gains to adaptive learning 
interventions rather than confounding variables 
(Liu et al., 2017; Shea et al., 2014; Cook & 
Steiner, 2010). Stronger causal validity would be 
achieved through randomized control groups 
and accounting for potential covariates (Cramer 
& Castro-Olivo, 2015). 

Additionally, most studies had small sample sizes 
of under 100 participants, like the one by Olson 
& Werhan (2005), thus limiting generalizability. 
Larger scale, multi-site trials are needed to better 
understand how impacts may vary across 
contexts. The studies relied on self-report, 
perceptions, or course performance for 
competence measurement rather than 
psychometrically validated instruments. More 
objective competence assessments using mixed 
methods would strengthen validity. 
Furthermore, the interventions lacked detailed 
reporting and replication information in most 
cases. Adaptive learning was often vaguely 
defined without unpacking the key instructional 
design principles utilized or customization 
algorithms. This limits comparability across 
studies assessing dissimilarly configured 
platforms. 

Finally, few studies examined long-term 
retention or transfer of competence gains 
outside the learning context. Additional 
longitudinal tracking would reveal valuable 
insights into lasting impacts on professional 
practice. Overall, expanded research using 
comparably robust, transparent designs and 
multidimensional assessments would enhance 
the quality and credibility of evidence on 
adaptive learning for competence acquisition. 

 

Discussion 
The past decade has seen increased interest in 
reimagining higher education teaching and 
learning to better foster the integrated 
knowledge, skills, and dispositions underlying 
professional competence. While traditional, 
passive lecture-based practices still dominate 
many university classrooms, scholars 
increasingly recognize the need for more 

enriched, active, and social models aligned with 
leading learning sciences theories (Feldman, 
2019; Lin and Spector, 2017; Esmonde and 
Booker, 2016; Baeten, 2010). Adaptive and re-
adaptive blended approaches represent 
promising student-centered innovations to 
bridge this gap by using technology and learning 
analytics to provide personalized instruction 
tailored to evolving needs. 

However, current literature also reveals 
significant limitations and open questions. 
Comparative research examining professional 
competence development across educational 
paths remains limited, hampering efforts to 
identify effective curriculum models (Vindigni, 
2023a; Mulder, 2017; Richard, 2010). This is 
compounded by over-reliance on student self-
report for assessment, which risks inflated 
perspectives on growth. Meanwhile, empirical 
studies evaluating adaptive learning specifically 
for professional education are still emerging. Yet 
early results highlight the untapped potential. 

 

Conclusion 
Intentional use of adaptive elements could allow 
transformative pedagogies leveraging 
experiential learning, personal meaning-making, 
and social construction of knowledge while 
retaining needed structure and direction 
(Bakharia, 2016). Comparative and longitudinal 
studies on the integrative implementation of 
adaptive learning could catalyze wider reform. 

Advantages of Adaptive and Re-adaptive 
Approaches 

Adaptive and re-adaptive learning models offer 
several advantages that make them promising 
avenues for enhancing professional competence 
acquisition compared to one-size-fits-all didactic 
practices. 

Firstly, adaptivity enables greater personalization 
and scaffolding tailored to individuals’ evolving 
zone of proximal development by providing a 
transparent channel for continuous diagnostic 
assessment (Csapó & Molnár, 2019; Walkington, 
2013; Leighton & Gierl, 2007). Targeted 
feedback and exercises can build precisely on 
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current skill levels without overloading (Confrey 
et al. 2017). This precision scaffolding facilitates 
active assimilative learning and the gradual 
internalization of complex competencies. 

Secondly, adaptive systems intrinsically foster 
reflective metacognitive habits like goal-setting, 
progress monitoring, and help-seeking, 
enhancing self-regulated professional learning 
(Collins et al., 2018; Bannert, Reimann, & 
Sonnenberg, 2014). Features like interactive 
concept maps transparently track and visualize 
growth. 

Thirdly, iterative cycles of experimentation, 
application, and model revision embedded in 
adaptive platforms mirror authentic processes of 
competence development, facilitating transfer 
(Parsons et al., 2018; Agustianto et al., 2016). 
Integrating re-adaptive collaborative projects 
amplifies real-world connections. 

Fourthly, intelligent analytics provide instructors 
with timely insights into cohort progress to 
continually improve teaching and ensure 
alignment with learning outcomes (Cuterer et al., 
2017; Bakharia et al., 2016). Faculty can target 
interventions toward frequently misinterpreted 
concepts. 

Finally, carefully implementing adaptive learning 
enables richer educational experiences by 
blending self-directed online learning with 
interactive group discovery while retaining the 
benefits of social knowledge construction. This 
fulfills a more holistic vision of learning for 
professional competence than pure lecture or 
technology-mediated models. 

Recommendations for Implementation in 
Creative Fields 

Realizing the promise of adaptive learning to 
transform professional education requires 
careful, strategic implementation attuned to each 
discipline’s specialized needs and the emerging 
capabilities of adaptive technologies. Based on 
the current research literature, the following 
recommendations can guide the effective 
integration of adaptive teaching in creative fields 
like design and media. 

Instructional design: 

• Co-developing adaptive platforms 
between educators, researchers, and designers 
iteratively from the ground up over simple 
retrofitting of existing systems to maximize 
relevance. 

• Aligning adaptivity to curricular content 
and learning activities, collaborations, 
assessments, and reflective exercises for 
comprehensive integration. 

• Modeling adaptive assignments and 
simulations on authentic professional tasks and 
processes to provide situated learning in context. 

• Using adaptive features like student 
tracking, personalized recommendations, and 
visual data representations to reinforce 
metacognitive competencies. 

Technology: 

• Exploring immersive adaptive 
simulations leveraging AR, XR, and VR to foster 
experiential learning and representational 
competence with digital media. 

• Curating multimedia content libraries 
spanning texts, videos, visualizations, and 
simulations tailored to course topics as rich 
adaptive resources. 

• Developing smart recommendation 
engines that connect learners to personalize 
resources, mentors, and peer collaborators that 
meet self-identified needs. 

Faculty development management: 

• Providing extensive training for 
educators on designing and facilitating learning 
experiences that adaptive platforms enable 
rather than simply providing technology tools. 

• Supporting the transition of instructors’ 
roles from lecturing facts to guiding learning, 
modeling competencies, and providing 
personalized feedback within adaptive 
environments. 

• Creating faculty learning communities to 
advance adaptive teaching practices tailored for 
program contexts collaboratively. 
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Targeting professional education aims and 
thoughtfully integrating adaptive design 
principles holistically into curricular elements, 
learning environments, faculty training, and ed-
tech tools can unlock transformative new 
models for enriching media and creative 
competence development. 

Limitations and Future Research Needed 

While this review highlights the promising 
potential of adaptive learning, significant 
additional research is needed to guide effective 
implementations. Most existing studies focus 
narrowly on adaptive platforms rather than 
integrations into broader teaching and learning 
systems (Sun, Shen, and Lin, 2020; Montebello, 
2017; Bakharia et al., 2016; Michalski, 2012). 
Holistic research examining how adaptive 
elements can strengthen other pedagogical 
innovations is crucial for impact. Additionally, 
few rigorous comparative studies isolate the 
unique benefits of adaptive designs from other 
variables. Large-scale, multi-year studies tracking 
long-term competence development using 
consistent mixed-methods measurements would 
build much-needed evidence. 

Another limitation is the overwhelming focus on 
cognitive outcomes rather than identity, self-
efficacy, and other affective facets essential to 
professional competence. Research on adaptive 
learning often utilizes narrowly standardized 
tests rather than authentic, integrated tasks 
(Kurni et al., 2023; Guralnick, Auer, and Poce, 
2022; Baeten, 2010). Developing efficient, 
validated measures for broader competencies is 
critical to fully evaluating adaptive models. 
Finally, comparative research across fields can 
help determine the best adaptive designs for 
different professional education contexts rather 
than a one-size-fits-all approach. 

In conclusion, this review synthesizes current 
literature, which, while still emergent, suggests 
significant promise for adaptive teaching to 
transform higher education for holistic 
professional competence development if 
thoughtfully implemented. As Mulder (2017) 
concluded, “The challenge is now to develop 
comprehensive instructional models that make 
optimal use of the opportunities adaptive e-

learning technologies offer to improve students’ 
competence development in higher education.” 
Continued research building evidence-based 
adaptive designs through comparative studies, 
longitudinal tracking, and multidimensional 
measurements can help unlock this 
transformative potential across disciplines. 
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