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INTRODUCTION. This systematic review explores the concept of adaptive expertise in the
context of kindergarten, primary and secondary education, aiming to identify key characteris-
tics of adaptive expertise as well as how to foster its development. The ability of teachers to
adjust their instructional strategies to meet novel and complex classroom situations while strik-
ing a balance between routine competency and innovative problem-solving is known as adaptive
expertise. METHOD. A search of the Web of Science database, with a focus on studies published
between 2012 and 2024, identified 112 studies, of which 28 met the inclusion criteria. The
CASP (Critical Appraisal Skills Programme) checklist was used, and the review complied with
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) standards to
guarantee an open and repeatable procedure for choosing and evaluating the research papers.
RESULTS. According to the review, reflective practice, student-centered methods, flexibility,
and creative problem-solving are traits of adaptive expertise. Practice-based pedagogies, reflec-
tive inquiry, mentorship, and creating environments that support experimentation and risk-tak-
ing are important approaches to developing adaptive expertise. DISCUSSION. According to the
findings, teacher education programs should place a strong emphasis on giving instructors the
chance to reflect, collaborate, and engage in iterative cycles of practice and feedback. It is also
advised to incorporate digital technologies to promote innovation in teaching methods. Accord-
ing to the review’s findings, teachers must possess adaptive expertise in order to effectively re-
spond to the diverse and changing students’ needs, in particular to support English language
learners (ELL), promoting both efficiency in routine tasks and flexibility in new situations. Im-
plications include better hiring procedures, teacher self-efficacy, professional development for
subject content teachers teaching FLL students and staff retention.

Keywords: Adaptive expertise, Teacher education, Professional development, English lan-
guage learners, Reflective teaching.
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Introduction

While cultivating adaptive expertise among teachers is essential for promoting effective teaching
in ever-changing and diverse classrooms, there is a scarcity of empirical research focused on de-
veloping adaptive expertise specifically in English Language Learner (ELL) instruction within
mainstream educational settings (Von Esch & Kavanagh, 2017; Bowers et al., 2019). Preservice
mainstream teachers often face challenges in integrating ELL instruction with content teaching,
suggesting that conceptualizing teacher learning goals around the development of adaptive ex-
pertise could provide valuable insights for designing and implementing structures, pedagogies,
and contexts in teacher education. Von Esch and Kavanagh highlight that future research would
be greatly enhanced by a well-defined vision of what fully realized adaptive expertise in ELL in-
struction looks like for mainstream teachers. Such a vision could guide the creation of teacher
education models that support instructional flexibility in response to ELL students’ needs (Xiang
et al., 2022). This systematic review is grounded in this premise, seeking to clarify current re-
search on adaptive expertise in order to inform teacher education, recruitment strategies, and
ongoing professional development (Serrano et al., 2024).

Teacher adaptive expertise is a multifaceted concept that encompasses the ability of educators to
transcend routine procedures and effectively tailor their teaching strategies to address novel and
complex challenges that arise in the classroom. This skill is crucial for balancing efficiency with
innovation, enabling teachers to meet the diverse needs of their students, which include not only
academic requirements but also “social, linguistic, cultural, and instructional needs” (Parsons et
al., 2018; Opre, 2015). Educators who display adaptive expertise are adept at recognizing when
standard teaching methods fall short of addressing specific student needs. Effective adaptive ex-
perts can efficiently solve familiar problems while innovatively addressing new challenges (Opre,
2015). They actively pursue knowledge to better understand the conditions under which various
instructional approaches are effective and employ flexible, creative solutions to overcome obsta-
cles (Von Esch & Kavanagh, 2017; Schwartz et al., 2005).

The term “adaptive expertise” was first coined in 1986 by researchers Hatano and Inagaki, who
emphasized its relevance to teachers’ ability to use context-specific knowledge to make informed
decisions. This involves demonstrating case sensitivity and cognitive flexibility by considering
multiple hypotheses and remaining open to new information and perspectives (Hatano & Inaga-
ki, 1986; Baldinger & Munson, 2020). Reflective practice and conscious deliberation play a vital
role in this process, enabling educators to theorize about their practical knowledge while simul-
taneously interpreting theoretical frameworks in real-world classroom settings. Through this
continual cycle of reflection and adaptation, teachers refine their methods to better cater to the
varied needs of their students (Tsui, 2009; Mannikko & Husu, 2019; Soha Zoelfakar & Charles,
2024). Consequently, developing adaptive expertise necessitates a profound understanding of
both content knowledge and contextual factors that influence teaching and learning dynamics.
This dual understanding allows educators to effectively support student learning in diverse edu-
cational environments (Warren & Kersten-Parrish, 2022).

This proposed study aims to explore and identify the characteristics of adaptive expertise, a concept
that balances proficiency in routine tasks with the capacity for innovation. This balance is under-
pinned by continual learning and reflective practice, as highlighted in the works of Schwartz et al.
(2005), Patel and Groen (1986), Crawford et al. (2005), and Von Esch and Kavanagh (2017). The
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focus of this research is specifically situated within the context of kindergarten, primary and sec-
ondary education, where the dynamics of teaching and learning are crucial.

The concept of “adaptive expertise” is distinctively different from “routine expertise.” While rou-
tine expertise emphasizes the mastery of established procedures and tasks, adaptive expertise high-
lights the ability to “read the room” effectively. This ability allows educators to adapt their teaching
strategies to meet the diverse needs of learners. It draws from the routine expertise developed over
time, which forms a substantial body of procedural knowledge that teachers can modify to fit vari-
ous educational situations. However, it is essential to note that adaptive expertise is not merely an
extension or enhancement of routine expertise; rather, it constitutes a separate set of skills that
must be developed concurrently with the construction of routine expertise. Adaptive expertise
enables educators to engage in sophisticated problem-solving within novel contexts, while routine
expertise remains necessary for educators to function as skilled practitioners. Routine specialists
may excel in speed, accuracy, and automated performance; however, they may struggle to adapt to
changing circumstances or unexpected challenges. In other words, these specialists are recognized
as experts primarily because they can effectively handle typical problems within a stable environ-
ment. Yet, this proficiency is limited to their ability to reproduce tasks; when faced with situations
where the parameters remain unchanged, the effectiveness of an expert teacher can be significantly
constrained, as noted by Hatano and Inagaki (1986) and Lin, Schwartz & Hatano (2005).

According to Hatano and Inagaki, the development of adaptive expertise is more likely to be
fostered in environments that are risk-free and encourage experimentation and reflection (Hata-
no and Inagaki, 1986). Such conditions stand in stark contrast to settings where individuals feel
pressured to find immediate correct answers. Teaching is inherently contextual; therefore, there
will always be modest correlations between instructor actions and student learning outcomes, as
emphasized by Stigler and Miller (2018).

Three factors, according to Hatano and Inagaki (1986), promote the development of adaptive exper-
tise: (1) a random context that compels professionals to modify their skills based on close observation
and interaction; (2) a secure setting where rewards are not performance-based; and (3) a work envi-
ronment that prioritizes quality over efficiency. Accordingly, other researchers have developed strate-
gies for how education might be given to encourage the development of adaptive competence (van
Tartwijk et al., 2023), albeit the majority of these suggestions have not been empirically tested. The
ability to adjust to the needs of English Language Learners (ELLs) while teaching subject-specific
curricula, such as science, math, or history, is a critical reason for developing adaptive expertise in
education. The systematic review on adaptive expertise is part of the researchers doctoral studies,
aiming to develop secondary school teachers’ adaptive expertise characteristics through implement-
ing a participatory action research professional development targeting the needs of English learners.

In summary, this study seeks not only to identify the characteristics of adaptive expertise but also
to understand its implications for teaching practices in K-12 education.
Objective of the Study

The first aim of this review is to synthesize the existing research on adaptive expertise specifically
within the contexts of K-12 education. This synthesis seeks to investigate the various characteristics
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that define adaptive expertise, as well as how these characteristics can be effectively observed and
measured in educational settings. By examining the nuances of adaptive expertise, this review aims to
provide a clearer understanding of what it entails and how it manifests in the behaviors and practices
of educators.

A second purpose of this study is to identify effective strategies and approaches for supporting
the development of adaptive expertise among educators in K-12 education. This involves explor-
ing various pedagogical frameworks, professional development opportunities, and reflective
practices that can facilitate the growth of adaptive skills.

Ultimately, this review aspires to bridge the gap between theory and practice by providing action-
able recommendations that can be implemented in schools and pre-service programmes. By
highlighting both the characteristics of adaptive expertise and the means to develop it, this re-
search will serve as a resource for educators, administrators, and policymakers who are commit-
ted to enhancing teaching effectiveness and improving student outcomes in diverse learning
environments.

The research questions are:

e What are the characteristics of adaptive experts in K-12 education?
e How can adaptive expertise in K-12 education be developed?

Method

Information Sources/Search

Searches were conducted using only the Web of Science database because a single researcher
performed this comprehensive review. The choice of Web of Science was based on the database’s
reliability and comprehensive citation tracking (Birkle et al., 2020). Including additional data-
bases would have likely generated an overwhelming number of studies, making it impractical for
one individual to thoroughly review and synthesize all the relevant literature effectively. By lim-
iting the search to a single database, the researcher aimed to maintain a manageable scope while
ensuring a focused and systematic approach to the literature review process.

All records identified through the database searches were managed manually using Microsoft
Excel spreadsheets. Titles and abstracts were reviewed by the first author of the paper. In addi-
tion to the primary search strategy, some papers were also retrieved using the snowballing tech-
nique, commonly referred to as citation searching. This method involves screening the articles
identified in the initial search and exploring their reference lists to include papers that have been
cited in multiple sources. This approach proved particularly valuable in uncovering influential
works that may not have appeared in the initial search results. For instance, one notable example
is the “research synthesis” conducted by Parsons and colleagues. Published in 2018, this paper
reviewed a substantial body of research literature that focused on different terms associated with
adaptive expertise from 1974 to 2014 (Parsons et al., 2018).
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This foundational paper was instrumental in providing a comprehensive understanding of the
historical context surrounding the concept of adaptive expertise. It helped identify the multiplic-
ity of terms used to describe adaptive expertise throughout that extensive period, highlighting
how terminology has evolved over time. Indeed, as noted by Parsons et al., the variety of termi-
nology employed to describe this phenomenon contributes to a significant lack of clarity within
the research landscape. This ambiguity creates challenges in determining how to accurately iden-
tify the characteristics of adaptive experts and assess their impact on student learning outcomes
(Parsons et al., 2018).

Recognizing these complexities, it was our deliberate intention to focus exclusively on research
papers that explicitly refer to “adaptive expertise.” By doing so, we aimed to avoid any potential
ambiguity or confusion regarding definitions and interpretations of related concepts. This fo-
cused approach not only enhances clarity but also strengthens the validity of our findings by
ensuring that we are examining studies that share a common understanding of what constitutes
adaptive expertise.

As part of our review protocol, we first developed and reviewed the inclusion criteria and search
query syntax. This step was crucial in ensuring that our search strategy was robust and aligned
with our research objectives. By establishing clear inclusion criteria, we aimed to filter out stud-
ies that did not meet our specific focus on adaptive expertise in education, thereby streamlining
our selection process. The development of an effective search query syntax allowed us to maxi-
mize our retrieval of relevant articles while minimizing irrelevant results, ensuring that our re-
view would be both comprehensive and precise.

In summary, by employing a focused search strategy within a single database and utilizing tech-
niques such as citation searching, we aimed to construct a well-rounded literature review that accu-
rately reflects current understanding and developments related to adaptive expertise in education.

Eligibility Criteria
The search terms used were:
“Adaptive expertise” AND “teaching”

While refining the search syntax, it was found that adding search terms after “teaching” limited
the scope of the research papers and returned few results. Therefore, only the search query
“Adaptive expertise” AND “teaching” was kept. Even while searching with these terms, adaptive
expertise was frequently associated with healthcare, rather than K-12 education. In this context,
it was also usually associated with the adaptive expertise shown by medical students rather than
teachers. Therefore, it was an explicit exclusion criterion (see criterion 3 in Table 1) to avoid
drawing conclusions not directly related to the development of adaptive expertise in teachers in
K-12 settings. Furthermore, any papers that failed to address the concept of teacher adaptive
expertise development were systematically excluded (criterion 2 as seen in Table 1). This exclu-
sion criterion was established to maintain a clear focus on teacher adaptive expertise, as opposed
to student adaptive expertise.
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The timespan for the search was deliberately restricted to the period from 2012 to 2024 (see
criterion 1 in Table 1). This decision was made to concentrate on the most recent and relevant
research in the field of adaptive expertise, thereby capturing contemporary perspectives and
findings that reflect current educational practices and challenges. By focusing on this specific
timeframe, the review seeks to provide insights that are not only timely but also pertinent to
ongoing discussions and developments within educational research.

As the focus of the review was the development of adaptive expertise, another eligibility criterion
was that the study should use qualitative research methods (see criterion 4 in Table 1) to ensure
methodological consistency and allow for meaningful synthesis and interpretation of findings
(Ghamrawi et al., 2025).

The search for relevant literature was conducted exclusively in English, which reflects both the lan-
guage proficiency of the researcher and the predominant language of scholarly discourse in this field.

The inclusion and exclusion criteria were applied in a two-stage process following the eligibility
criteria described earlier. In the first stage, titles and abstracts were screened for relevance ac-
cording to the criteria listed below. In the second stage, the full texts of potentially eligible arti-
cles were reviewed to confirm their suitability for inclusion. These criteria were designed to en-
sure that the review remained focused on the target population and phenomenon of interest. For
instance, studies that explored adaptive expertise without specific reference to teacher adaptive
expertise development were excluded.

TaBLE 1. Inclusion and exclusion criteria

Criteria Reason for inclusion Reason for exclusion

The study must be published from 2012

1. Date of publication onwards.

Studies published prior to 2012.

The studies do not relate specifically
The study must relate to teachers’ development to teachers’ adaptive expertise
of adaptive expertise. development (for example: students’
adaptive expertise as learners).

2. Topic of the study

The studies are not related to
The study must include Kindergarten, Primary kindergarten, primary or secondary
or Secondary (K-12) students in education. (K-12) education (for example:
healthcare or university setting).

3. Context of the study

The study must be a qualitative study to allow

4. Type of research . ) .
yP a more rigorous comparison of methodologies.

The study was not a qualitative study.

Paper Screening and Quality Assessment

The search query returned 112 results on June 6th, 2024. A spreadsheet of the records was gener-
ated from Web of Science, which included the abstract to perform a first screening. At this screen-
ing stage, the title of the article and the abstract were used to identify whether it should be kept or
excluded according to the inclusion and exclusion criteria. Out of the original 112 records, 64 were
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excluded according to the exclusion criteria, mainly due to the fact that they were related to health-
care and the development of adaptive expertise in health professionals rather than in teaching, or
not related to the development of adaptive expertise in teachers specifically. Out of the remaining
papers, 30 were identified as relevant, and 21 as potentially relevant. A second round of exclusion
was carried out, and one paper was excluded as it was a replicate of a study already reported in
another research paper. Reports were then sought for retrieval. Five papers were not accessible even
after attempting to contact the authors. Three papers which had not appeared in the Web of Science
search, but were found through a snowball search in the initial search conducted to develop a pro-
posal for this systematic review, were also included, as they met the eligibility criteria.

Full-text articles for all eligible records were retrieved and assessed for inclusion. Each article
was then read and reread several times and the SPIDER (Sample group, Phenomenon of interest,
Design (specific methodology), Evaluation, Research type) framework for qualitative research
summary created to enable the studies to be compared. Originally, the PICO (Population, Inter-
vention, Comparison, Outcome) framework was used, but the limitations in regard to qualitative
studies led to adopting the SPIDER framework (Cooke et al., 2012).

The Critical Appraisal Skills Programme (CASP, 2021) checklist for qualitative research was used
to assess the quality of the selected papers. The CASP checklist includes 10 guiding questions,
which are further broken down into specific sub-questions designed to appraise qualitative stud-
ies. The primary aim of these questions is to evaluate whether the results of each study are valid,
analyze the rigor of the data analysis process, and critically evaluate whether the study contrib-
utes valuable insights to the current body of research in the field.

In conjunction with this, the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow chart presented in Figure 1 illustrates the detailed process of identifying papers,
screening them, and ultimately including eligible studies in the review. This flow chart serves as a
visual representation of the systematic review process, ensuring transparency and clarity throughout.

During the initial reading phase, key terms such as “adaptive expertise” were searched through-
out the article to ascertain its relevance and to evaluate the references utilized to define adaptive
expertise. This enabled the researcher to quickly identify how adaptive expertise was conceptu-
alized within the context of the specific research paper and to determine whether similar author-
itative sources were referenced.

The second reading concentrated on examining the interest or phenomenon observed in the re-
search, aiming to establish whether the research effectively addressed the development of adap-
tive expertise and explored how this development occurred. Subsequent readings were guided by
both the SPIDER and CASP checklists, which facilitated a thorough evaluation of the rigor and
relevance of the research findings. Sixteen papers were excluded as per the exclusion criteria, one
of which because it was not found in English.

To analyze and generate statistics from the studies’ characteristics, an open-source software tool
known as Jeffrey’s Amazing Statistics Program (JASP) was employed. The results from this statis-
tical analysis can be found in Tables 2 through 6, which present an overview of various charac-
teristics derived from the studies included.
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F1GURE 1. PRISMA flow chart showing papers identified through the search terms

Identification of studies via databases

(search based on Tetzlaff et al., 2020)

Identification of new studies via other methods
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in review (n = 26)
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=
Total studies included
in review (n = 28)

Characteristics of the Studies

Each article’s characteristics were detailed using the SPIDER framework, as stated earlier.
Within this framework, the “Sample” category was further divided into five distinct sub-cate-
gories: country, school division, subject area, pre-service or in-service status, and participant
demographics. This categorization was implemented to facilitate a comprehensive analysis and
generate frequency comparisons based on these specific sub-categories (see screenshot of the
table in Figure 2 and the full table in Appendix 1). By breaking down the sample characteris-
tics in this manner, it becomes possible to identify patterns and trends across different contexts
and educational settings, thus enriching the overall understanding of adaptive expertise in
teaching. Indeed, the development of adaptive expertise among teachers is deeply shaped by
the cultural, educational, and policy contexts of each country. For example, Singapore’s educa-
tional system integrates adaptive expertise through region-specific socio-cultural supports and
curricular innovations (Lee & Hung, 2016; Reimann et al., 2009). In Australia, particularly in
rural areas, distinct challenges and opportunities arise, prompting teachers to cultivate adap-
tive expertise via creative practices and local partnerships (McGraw & Walker, 2024). It is
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equally important to specify the educational level—primary, secondary, or tertiary—when an-
alyzing adaptive expertise, as students’ developmental needs and classroom challenges differ at
each stage. Strategies effective for pre-service teachers in elementary settings may not suit
those in secondary classrooms (Moran et al., 2023; Linda et al., 2025). For example, primary
teachers in Singapore focus on blending literacy with content instruction (Linda et al., 2025),
while secondary teachers in rural Australia must adapt to challenges such as professional iso-
lation and limited resources (Reimann et al., 2009). In summary, specifying both the country
and the school section is essential when analyzing teacher adaptive expertise. This approach
ensures that cultural, policy, and developmental differences are taken into account, allowing
for more accurate comparisons and an awareness of whether there is an imbalance in the rep-
resentation of educational contexts.

In addition to the detailed sampling framework, the definitions of adaptive expertise as present-
ed in each article were compiled and organized in a separate spreadsheet. This spreadsheet served
as a valuable resource for comparing how adaptive expertise is conceptualized across various
studies. Each entry includes specific references to the definitions provided by different authors,
allowing for a nuanced understanding of the term as it has evolved over time and across different
educational contexts.

The compilation of definitions of adaptive expertise from each article into a separate spreadsheet
further underscores the importance of clarity in research terminology. Given that adaptive expertise
is a multifaceted concept with varying interpretations across studies, having a centralized reference
point allows educators and researchers alike to engage with a more cohesive understanding of what
constitutes adaptive expertise in practice. This effort aligns with the broader goal of establishing a
more unified framework for discussing and researching adaptive teaching strategies.

FIGURE 2. Screenshot of SPIDER framework applied to the studies

pre-serviceor in- Phenomenon of Interest

Title of Article Authors Country | School division | Subject area participants Design Evaluation (conclusions) = Research Type
service (aims)
Preparing Mainstream Classroom | Von Esch, K., Kavanagh, [USA | Primary Math and English  pre-service not Pre-service teachers  Investigatinghow practice-  practice-based leaming  Studio days help pre- Qualitative
Teachers of English Leamer s specified | from Seattle University, | based designs help prepare  models; Studio day service teachers integrate
Students: Grounding Practice-Based USA teachers 1o teach analysis content and language
Designs Leamerstudent instruction for English
Leamers
Developing Adaptive Expertise in the |Baldinger, E., Munson, J. USA |Secondary Math in-service 2 Early-career secondary  Exploringhow post- video recordings and Debrief discussions provide |Qualitative
Wake of Rehearsals: An Emergent rdi analysis of rehearsal opportunities for teachers to
Model of the Debricf Discussions USA help develop adaptive debrief discussions develop adaptive expertise
expertise in non-rehearsing through reflective dialogue
teachers and co-construction of
meaning
Prospective Teachers' Development | Anthony. G., Hunter, J., |NZ Primary Math pre-service 23 Prospective teachers | Examining the development |Case study analysis with |Adaptive expertisewas | Qualitative
of Adaptive Expertise unter, from aNew Zealand o adaptive expertise in N developed through practice-
university prospective teachers within a journals, s based pedagogies and
classroom inquiry course |observations inquiry, focusing on
adaptive teaching shifts
Examining Teachers' Adaptive Mannikks, I Husu, ). Finland | Primary Math in-service 1 Finnish primary school | Exploring how teachers'  Stimulated recall Teachers” adaptive Qualitative
Expertise through Personal Practical teachers adaptive expertise develops interviews with video expertise varied depending
Theories through their personal recordings and inductive on their teaching
practical theories coding orientations and classroom

observations

Leaming to Teach Responsively Primary Math in-service n Early-career teachers Participants posted Findings suggest Qualitative
Through Asynchronous T. Remillard, Lindsay T. (PreK-Grac ge teaching videos and asynchronous video
C Around g teachers), 5 first-year i d feedback ona platform. feedback promotes dialogic
Video Records of Practice teachers, 6 with -5 | implement responsive Feedback was p conversations that support

years of experience, | teachingpractices through reviewed and tagged to the growth of responsive

mostly from low- asynchronous video- specific moments, with teaching, highlighting pecr

income schools feedback inquiry groups. cycles of recording, feedback as a key clement

posting, and commenting.

Developing pre-service teachers’  Moran, RMR., USA  Primary not specified pre-service 49 PSTs from public The development of adaptive ‘Ethnographic study with | Adaplive expertise Qualitative
adaptive expertise through STEM- | Robertson, L., Tai, C., university in southem | expertiscin pre-service focus group interviews, developed through
CTintegration Ward, N.A, Price, J. US. with K-§ teachers through STEM-CT  observations, and analysis ~ collaboration with mentors

placements integration of lesson plans and integration of STEM-
CT curriculum

Developing as a literacy teacher:  Warren, AN, Kersten- |USA Kindergarten to literacy pre-service and in- | 13 Participants in an online | Investigating how literacy ' Analysis of video-mediated |Peer collaboration increases | Qualitative
sense-making and ownership inan | Parish, S. Secondary service Master's literacy teachers develop sense-  discussions, focus groups, ownership ofword study
online course o ty King and reflective journals practices, helping build

female wordstudy practice adaptive expertise

Note: The full table can be found in Appendix.
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The SPIDER characteristics are summarised below:
Study Samples (S):

While the 28 studies represented a diversity of countries throughout the world (12 countries),
the majority of studies took place in the Western world, and primarily in the United States of
America (54%) (see Table 2). Sample participants represented kindergarten, primary and second-
ary education in equal numbers (see Table 3). Studies represented both pre-service and in-service
teachers, with a small majority focusing on in-service teachers (50% versus 46% for pre-service
teachers) (see Table 4). Finally, the subject areas taught by the participants taking part in the
studies overwhelmingly represented Math (18%), Science (22%) and English or literacy (18%)
(see Table 5). A number of studies, in particular in primary education, did not specify which
subject area was the focus.

TABLE 2. Frequencies of country in which the studies were undertaken

Country Frequency Percent
USA 15 53.571
NZ 1 3.571
Finland 1 3.571
South Africa 3 10.714
Bahrain 1 3.571
Chile 1 3.571
Turkey 1 3.571
Norway 1 3.571
China 1 3.571
Netherlands 1 3.571
Us 2 7.143
Missing 0 0.000
Total 28 100.000

TABLE 3. Frequencies of school division where studies were undertaken

School division Frequency Percent
Primary 11 39.286
Secondary 11 39.286
Kindergarten to Secondary 1 3.571
Primary and Secondary 1 3.571
not specified 4 14.286
Missing 0 0.000
Total 28 100.000
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TABLE 4. Frequencies of pre-service and in-service teacher participants in the studies

Pre-Service or In-Service Frequency Percent
pre-service 13 46.429
in-service 14 50.000
pre-service and in-service 1 3.571
Missing 0 0.000
Total 28 100.000

TABLE 5. Frequencies of the subject areas taught by participants

Subject Area Frequency Percent
Math and English 1 3.571
Math 5 17.857
not specified 9 32.143
literacy 3 10.714
English 2 7.143
multiple subjects 1 3.571
Science 5 17.857
Special education 1 3.571
Biology 1 3.571
Missing 0 0.000
Total 28 100.000

Phenomenon of Interest (P):

The central focus in these studies revolves around understanding adaptive expertise in teaching,
often in relation to practice-based learning. The studies included in this review explore how
teachers develop adaptive expertise through reflective practices, debrief sessions, and feedback
mechanisms. A recurring theme is the need for teachers to adapt and improve based on class-
room experiences, emphasizing responsive and reflective teaching strategies.

Design (D):

One of the criteria for inclusion was that the study should be qualitative, in order to be able to
compare the methods employed to gather data (see Table 6). Many studies used more than one
type of data collection method, so these were listed separately rather than in relation to each
study. As a result, there are more data collection methods listed than the number of studies in-
cluded in the review. Interviews are one of the most widely used methods in the studies (repre-
senting 23% of the methods used across all the studies). Self-reported data, in the form of reflec-
tive journals and surveys, also represent 17% of the methods used. Video recordings and
classroom observations, combined, represent 28% of the methods used. The designs are fre-
quently based on practice-focused frameworks, incorporating real-life classroom scenarios.
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TABLE 6. Frequencies of Research Method

Method Frequency Percent
reflection 3 5.660
lesson plan analysis 2 3.774
video recordings 8 15.094
reflective journals 3 5.660
interviews 12 22.642
classroom observations 7 13.208
analysis of student performance 2 3.774
field notes 1 1.887
audio recordings 1 1.887
discourse analysis 2 3.774
surveys 6 11.321
qualitative ethnographic descriptions 1 1.887
coding 1 1.887
written analysis 1 1.887
lesson analysis 1 1.887
case studies comparison 1 1.887
Missing 1 1.887
Total 53 100.000

Evaluation (E):

Conclusions from these studies generally support the efficacy of reflection-based methods in
promoting adaptive teaching. For example, video feedback and post-rehearsal debrief sessions
are noted for enhancing teachers’ responsiveness and integration of theory into practice. Teach-
ers’ expertise and adaptability appeared to grow through iterative learning experiences and sup-

portive feedback.

Research Type (R):

Twenty-four studies identified in this dataset fit in the qualitative research criterion. Five of the
studies used a mixed-method approach. Since this approach includes qualitative methods, they

were included in the study.

Results

Research Question 1:

What are the characteristics of adaptive experts in K-12 education?

The concept of adaptive expertise in teaching is defined by flexibility, innovation, and the ability
to respond effectively to non-routine situations. This differs from routine expertise, which
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emphasizes efficiency and mastery of established practices. Adaptive expertise in education in-
volves ongoing reflection, continuous learning, and responsiveness to the diverse and dynamic
needs of students.

Several key characteristics of adaptive expertise in K-12 education emerge from the research pa-
pers included in the review:

Student-Centered Focus: One of the fundamental characteristics of adaptive expertise is a shift
from focusing on what the teacher is doing to students’ learning (Anthony et al., 2015). Teach-
ers consider not only their students’ academic progress, but also their overall engagement,
their motivation, as well as their well-being (Newberry and Hinchcliff, 2024). Teachers dis-
playing adaptive expertise develop and build on relationships with their students which foster
student agency and an environment where learners take responsibility for their own learning
(Bowers et al., 2019).

Cognitive flexibility to balance routine with innovation: Teachers with adaptive expertise are able to
adjust their methods and strategies based on the changing needs of their students. This entails
that these teachers move beyond routine practices to meet students where they are and guide
them toward higher-order thinking. Teachers showing cognitive flexibility in teaching notice
when traditional instructional strategies fail and are open to adapting, rethinking, and innovat-
ing in the classroom either on the spot or planning forward to better serve students (Baldinger
and Munson, 2020; den Hertog et al., 2023; Moran et al., 2023; Saleh et al., 2023; Soslau, 2012;
Von Esch and Kavanagh, 2017; Walsh et al., 2023).

Adaptive expertise implies teachers are both adept at routine tasks and able to adapt prior
knowledge to new situations. Instructional challenges are approached by adaptive experts by
questioning familiar solutions and designing creative solutions rather than resting on estab-
lished routines (Lee et al., 2014; Moran et al., 2023; Von Esch & Kavanagh, 2017). They en-
gage willingly with the opportunity to experiment and take risks in implementing innovative
solutions, motivated by the intention to improve student outcomes (Ebby et al., 2023; Wetzel
et al., 2015). However, this does not negate the need for routine expertise to manage predict-
able classroom situations. This duality is crucial for maintaining an effective learning environ-
ment where both efficiency and creativity are valued. Teachers who are able to combine both
procedural knowledge or routine practices, with innovative problem-solving, engineer learning
environments where the needs of all learners may be met (Anthony et al., 2015; Meneses et al.,
2023; Moran et al., 2023; Walsh et al., 2023).

Metacognitive awareness: Reflective practice is integral to the development of adaptive expertise.
Adaptive experts’ reflection on the impact their teaching practices have on student learning is
ongoing. Teachers with adaptive expertise display the metacognitive awareness which allows
them to constantly fine-tune their teaching strategies and improve the effectiveness of their stu-
dents’ learning experiences (Anthony et al., 2015; Von Esch & Kavanagh, 2017; Moran et al.,
2023). Inquiry is an essential element of this practice, as it allows teachers to evaluate their im-
pact in the classroom in order to make any necessary amendments to meet students’ needs (Wet-
zel et al., 2015). Inquiry-based reflection enables educators to assess their effectiveness continu-
ally, fostering a culture of improvement within the classroom.
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Research Question 2:
How can adaptive expertise in K-12 education be developed?

A non-threatening environment encouraging innovation and reflection has been identified as
beneficial to the development of adaptive expertise in teaching. The following specific elements
emerge from the literature in determining how to foster adaptive expertise in K-12 education:

Practice-Based Pedagogies: In both preservice and in-service settings, teacher education programs
benefit from practice-based pedagogies to develop adaptive expertise. This approach allows
teachers to go through the process of observing, reflecting and refining their practice (Anthony
et al., 2015; Von Esch & Kavanagh, 2017). Strategies including micro-teaching and peer-feed-
back create a supportive environment where teachers feel safe to take risks and implement new
strategies, developing a “flexible knowledge base” (Anthony et al., 2015) they can start to draw
from in dealing with novel situations.

Reflective Inquiry and Continuous Feedback: Providing opportunities for inquiry-based reflec-
tion is an essential element of developing adaptive expertise. Indeed, it is through inquiry that
teachers are led to questioning their routine practices and engage in noticing how their teach-
ing strategies impact student learning (Warren & Kersten-Parrish, 2022; Anthony et al., 2015).
The social nature of learning, emphasized by Moran and colleagues (2023), is supported by
structured training programs including peer-feedback and based on real-time data and student
outcomes so teachers learn to adapt and improve their teaching practices (Ebby et al., 2023;
Moran et al., 2023).

Mentorship and Collaboration: When approached with structured tools, such as discursive tools
specifically designed to frame reflective conversations, the collaboration between novice teachers
and their experienced mentors plays a crucial role in supporting the development of adaptive
expertise (Hunskaar & Gudmundsdottir, 2023). It is essential for mentors to actively demon-
strate qualities such as flexibility, innovation, and student-centered practices. By embodying
these characteristics, mentors create an environment where novice teachers feel supported and
encouraged to develop these skills themselves. Moreover, peer collaboration serves as a signifi-
cant booster for adaptive expertise. This collaborative approach creates a dynamic platform for
collective problem-solving, where educators can engage in meaningful discussions and share
multiple perspectives on various teaching challenges. Such interactions foster a rich exchange of
ideas, enabling novice teachers to learn from the experiences of their peers and mentors alike
(Gravett et al., 2023; Meneses et al., 2023; Moran et al., 2023; Von Esch & Kavanagh, 2017).
Through this collaborative process, novice teachers can refine their practice, adapt to diverse
classroom situations, and ultimately enhance their effectiveness as educators.

Balancing Routine Expertise with Innovation: For teachers to balance the acquisition of routine
expertise with opportunities to innovate, teacher professional development must include both.
Teacher preparation programs and in-service training that integrate routine tasks, such as lesson
planning and classroom management, with more creative and flexible problem-solving tasks
encourage teachers to move beyond routine proficiency and embrace adaptability (Anthony et
al., 2015). This can for instance be fostered through the integration of new technological tools

90 « Borddn 77(3), 2025, 77-107, ISSN: 0210-5934, e-ISSN: 2340-6577



A Systematic Review of K-12 Teachers’ Adaptive Expertise Development

(Moran et al., 2023). Bowers and colleagues also highlight that it is through the tension arising
between the structure imposed by a set curriculum and time constraints (requiring routine ex-
pertise) and the need to respond to students’ needs which leads to creative solutions and thus
adaptive expertise (Bowers et al., 2019).

Encouraging Risk-Taking and Experimentation: Creating and nurturing a professional learning en-
vironment where teachers are not only aware but also empathetic to the fact that their colleagues
face similar challenges, without any form of judgment, is conducive to educators feeling safe and
secure enough to take risks and experiment with innovative teaching approaches. When teachers
perceive their environment as supportive, they are more likely to step outside their comfort
zones. Professional development programs that emphasize the value of reflective practice and
experimentation are instrumental in shaping this positive mindset. These programs encourage
teachers to view mistakes not as failures but rather as valuable opportunities for growth and
learning. Research conducted by Ebby et al. (2023), Gravett et al. (2023), and Moran et al.
(2023) underscores the importance of these principles in professional development. Their find-
ings suggest that when teachers engage in reflective practices, they are better equipped to analyze
their experiences critically, leading to more informed decisions in their classrooms. This contin-
uous cycle of reflection and experimentation ultimately enhances the quality of education that
students receive.

Figure 3 summarises the findings through a theoretical representation. Strategies to foster adap-
tive expertise in K-12 education both feed into and are supported by the skills and characteristics
needed to demonstrate adaptive expertise.

FIGURE 3. Theoretical representation of the results

Strategies to foster adaptive
expertise in Kindegarten, Primary
and Secondary Education

Characteristics of adaptive
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Student-centered
focus
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Discussion

While the literature shows in-service teaching training can support the development of adaptive
expertise, including explicit expectations in regard to reflective skills for prospective teachers
may help schools in hiring teachers who will be better equipped to meet the needs of all students
(Gravett et al., 2023). It is to be noted that there is some evidence that second-career teachers
who had the opportunity to develop these skills in their prior career may bring them to their new
classroom setting (den Hertog et al., 2023, Lee, 2011).

Non-language teachers teaching subject-specific content to English Language Learners are
faced with the challenge of needing to adapt and move beyond their routine expertise. The
dual focus on teaching a set curriculum while making the course content accessible to students
at different levels of language proficiency implies both being skilled in routine expertise and
adaptive expertise (Von Esch & Kavanagh, 2017; Newell et al., 2017). In some contexts, where
innovation may be hindered by expectations of strict compliance to external assessment objec-
tives, especially in upper High School, teachers may face particular challenges in adapting in-
struction. Furthermore, the COVID-19 pandemic put to the fore the importance of adaptive
expertise (Newberry & Hinchcliff, 2024, Schipper et al., 2020). Therefore, the literature clear-
ly emphasizes the need for professional development supporting reflection, inquiry-based
learning in real classroom situations and collaborative problem-solving (Anthony et al., 2015;
Gravett et al., 2023). Besides, effective professional development should not only focus on
content knowledge but also on pedagogical skills that foster adaptive expertise. For instance,
a study by Bowles et al. (2023) found that professional development programs that incorporate
collaborative learning and reflective practices significantly enhance teachers’ ability to adapt
their teaching strategies in real-time. This aligns with previous research suggesting that teach-
ers who engage in reflective practice are better equipped to respond to diverse classroom dy-
namics (Tsui, 2009; Mannikko & Husu, 2019).

Conclusion and Limitations

Adaptive expertise in teaching is defined by flexibility, innovation, and responsiveness to
non-routine situations, setting it apart from routine expertise, which focuses on efficiency and
established practices. Adaptive teachers prioritize student learning and well-being (Anthony et
al., 2015; Newberry and Hinchcliff, 2024; Bowers et al., 2019), adapt their methods to meet
changing needs (Baldinger and Munson, 2020; den Hertog et al., 2023; Moran et al., 2023; Saleh
etal., 2023; Soslau, 2012; Von Esch and Kavanagh, 2017; Walsh et al., 2023), and creatively solve
instructional challenges (Lee et al., 2014; Moran et al., 2023; Von Esch & Kavanagh, 2017; Ebby
et al., 2023; Wetzel et al., 2015). They balance routine expertise with innovation to address all
learners’ needs (Anthony et al., 2015; Meneses et al., 2023; Moran et al., 2023; Walsh et al.,
2023), and engage in ongoing reflective practice characterized by metacognitive awareness to
continually improve their teaching (Anthony et al., 2015; Von Esch & Kavanagh, 2017; Moran et
al., 2023; Wetzel et al., 2015).

Adaptive expertise in K-12 education is developed by fostering a supportive, reflective environ-
ment where teachers feel safe to innovate and take risks. Key strategies include practice-based
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pedagogies like micro-teaching and peer feedback (Anthony et al., 2015; Von Esch & Kavanagh,
2017), opportunities for inquiry-based reflection and continuous feedback (Warren & Ker-
sten-Parrish, 2022; Anthony et al., 2015; Ebby et al., 2023; Moran et al., 2023), and structured
mentorship and collaboration (Hunskaar & Gudmundsdottir, 2023; Gravett et al., 2023; Mene-
ses et al., 2023; Moran et al., 2023; Von Esch & Kavanagh, 2017). Balancing routine expertise
with innovation, often supported by new technologies, and encouraging risk-taking and experi-
mentation are also essential for developing adaptive expertise (Anthony et al., 2015; Moran et al.,
2023; Bowers et al., 2019; Ebby et al., 2023; Gravett et al., 2023).

In the review published by Parsons and colleagues, focusing on diverse ways of referring to adap-
tive teaching from 1975 to 2014, it was noted that the field was fragmented due to the varied
terminology and methodologies. This systematic review endeavored to provide a more homoge-
neous picture of research, focusing specifically on the phenomenon referred to as adaptive exper-
tise, and concentrating solely on qualitative research. Nevertheless, the same findings come to
the fore, with an acknowledgment of the importance of metacognition and professional develop-
ment to support the development of adaptive expertise.

While this review included studies involving both preservice and in-service participants, Moran
and colleagues highlight a need to explore the long-term impact of preservice training aimed at
developing adaptive expertise. Also, the scarcity of articles focused on ELL instruction reinforces
the need for further research in developing adaptive expertise in this particular context, as men-
tioned at the beginning of this article.

This study has potential limitations. Firstly, a number of the studies included in this review were
conducted on small samples, which may impact on the validity of their findings. Furthermore,
there is a lack of balance in the representation of different regions, with the majority of studies
having been carried out in the US. This has implications for the environment in which partici-
pants are observed, with some countries being less flexible with how curricula are taught and
assessed. Hanushek (2021) warns against comparisons between research outcomes stemming
from different educational systems, noting that cultural and systemic differences can significant-
ly influence teaching practices and their effectiveness.

Another limitation lies in the fact that this review was researched by one person and only one
database was explored. While this was mitigated by justifying the choice of Web of Science and
the use of transparent frameworks such as PRISMA and SPIDER, as stated earlier in this paper,
the reliance on a single researcher may introduce biases in interpretation and analysis, while
utilizing only one database limits the scope of literature reviewed. Future systematic reviews
should consider incorporating multiple databases and diverse perspectives to provide a more
comprehensive understanding of adaptive expertise across various educational contexts.

In conclusion, while this systematic review contributes valuable insights into the characteristics
and development of adaptive expertise among educators, it also highlights significant gaps in cur-
rent research. The need for longitudinal studies examining the long-term impacts of preservice
training on adaptive expertise is critical for informing teacher education programs. Additionally,
further exploration into how contextual factors influence adaptive teaching practices will enhance
our understanding of effective instructional strategies for diverse learners, particularly ELLs.
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As education continues to evolve in response to societal changes and increasing diversity within
classrooms, fostering adaptive expertise among teachers will be essential for meeting students’
varied needs. Ongoing professional development that emphasizes reflective practice, collabora-
tion, and innovation will be key components in preparing educators for the complexities of
modern teaching environments. By addressing these gaps and limitations identified in this re-
view, future research can contribute to a more robust framework for understanding and enhanc-
ing adaptive expertise within educational settings.
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Resumen

Una revision sistemdtica del desarrollo de la experiencia adaptativa de los docentes de educacion
infantil, primaria y secundaria

INTRODUCCION. Esta revision sistematica explora el concepto de pericia adaptativa en la
educacion preescolar, primaria y secundaria, buscando identificar sus caracteristicas clave y
como fomentar su desarrollo. La capacidad de los docentes para ajustar sus estrategias a situa-
ciones novedosas y complejas, equilibrando competencia rutinaria e innovacion, se conoce
como pericia adaptativa. METODO. Una busqueda en Web of Science, centrada en estudios
publicados entre 2012 y 2024, identifico 112 estudios, de los cuales 28 cumplieron con los
criterios de inclusion. Se empleo la lista CASP (Critical Appraisal Skills Programme) y se si-
guieron las normas PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) para garantizar un proceso transparente en la seleccion y evaluacion de los articu-
los. RESULTADOS. La revision indica que la practica reflexiva, los métodos centrados en el
estudiante, la flexibilidad y la resolucion creativa de problemas son caracteristicas de la peri-
cia adaptativa. Las pedagogias practicas, la indagacion reflexiva, la mentoria y los entornos
que fomenten la experimentacion y el riesgo son enfoques clave para su desarrollo. DISCU-
SION. Los hallazgos sugieren que los programas de formacion docente deben priorizar la re-
flexion, la colaboracion y ciclos iterativos de practica y retroalimentacion. También se reco-
mienda incorporar tecnologias digitales para fomentar la innovacion en métodos de ensefianza.
Segun la revision, los docentes deben poseer pericia adaptativa para responder eficazmente a
las diversas y cambiantes necesidades de los estudiantes, especialmente de los estudiantes de
inglés (ELL), promoviendo eficiencia en tareas rutinarias y flexibilidad ante nuevas situacio-
nes. Las implicaciones incluyen mejoras en la seleccion de personal, autoeficacia docente,
desarrollo profesional para instructores de contenido que ensefian a estudiantes ELL y reten-
cion de personal.

Palabras clave: Pericia adaptativa, Formacion docente, Desarrollo profesional, Estudiantes
de inglés, Ensenanza reflexiva.

Résumé

Une Revue Systématique du Développement de UExpertise Adaptative des Enseignants de la
Maternelle, Premier et Seconde degrés

INTRODUCTION. Cette revue systématique explore le concept d’expertise adaptative dans le
contexte de I'éducation préscolaire, primaire et secondaire en cherchant a identifier ses carac-
téristiques clés ainsi que les moyens de favoriser son développement. La capacité des ensei-
gnants a ajuster leurs stratégies pédagogiques face a des situations nouvelles et complexes, en
équilibrant compétence de routine et résolution innovante de problemes, est connue sous le
nom d’expertise adaptative. METHODE. Une recherche dans la base de données Web of
Science, centrée sur les études publiées entre 2012 et 2024 a identifié 112 études, dont 28
répondaient aux critéres d’inclusion. La liste de vérification CASP (Critical Appraisal Skills
Programme) a été utilisée et les normes PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) ont été suivies afin de garantir un processus transparent et

106 = Bordon 77(3), 2025, 77-107, ISSN: 0210-5934, e-ISSN: 2340-6577



A Systematic Review of K-12 Teachers’ Adaptive Expertise Development

reproductible de sélection et d’évaluation des articles. RESULTATS. La revue indique que la
pratique réflexive, les méthodes centrées sur 1’éleve, la flexibilité et la résolution créative de
problémes sont des caractéristiques de I'expertise adaptative. Les pédagogies basées sur la
pratique, ’enquéte réflexive, le mentorat et les environnements qui encouragent I’expérimen-
tation et la prise de risques sont des approches clés pour favoriser ce type d’expertise. DIS-
CUSSION. Les résultats suggerent que les programmes de formation des enseignants doivent
accorder la priorité a la réflexion, a la collaboration et a des cycles itératifs de pratique et de
rétroaction. Lintégration des technologies numériques est également recommandée pour sti-
muler I'innovation dans les méthodes d’enseignement. Selon la revue, les enseignants doivent
posséder une compétence adaptative afin de répondre efficacement aux besoins divers et
changeants des éleves, notamment ceux des apprenants de I’anglais, en promouvant a la fois
Pefficacité dans les taches routiniéres et la flexibilité face a de nouvelles situations. Les impli-
cations incluent des améliorations dans le recrutement du personnel, 'auto-efficacité des en-
seignants, le développement professionnel des enseignants de matiéres travaillant avec des
¢éleves ELL, ainsi que la rétention du personnel.

Mots-clés : Expertise adaptative, Formation des enseignants, Développement professionnel,
Apprenants de 'anglais, Enseignement réflexif.
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