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•After four decades of PCK research...
• What do we know – and what remains unclear – about supporting elementary teachers in real classrooms?

Shulman 1987; Berry et al., 2015; van Driel et al., 2023
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•Why revisit elementary PCK now?
• Elementary teachers teach across domains with high levels of adaptative decision-making.

Park & Chan, 2025; van Driel et al., 2023; Berry et al., 2015
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Does PCK fully capture this kind of expertise?



•This is not only about what we still don’t know.
• It is about what existing research allows us to say about the limits of PCK as a construct.
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•Research question
• What does research on elementary science PCK reveal about how teacher knowledge is understood and developed?
• Across:
• - Pre-service teachers (PST)
• - In-service teachers (IST)
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• How is PCK typically conceptualized?

Shulman 1986; Kind 2020; RCM: Carlson & Daehler 2019
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Content-specific knowledge for teaching

Integration of students, 
representations, assessment

Enacted in practice



Method
Systematic review (PRISMA 2020)

Moher et al., 2020; Page et al., 2021
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123 studies

WOS + 
SCOPUS

Languages

Empirical

1,216 records
Explicit criteria Transparent screeningIntercoder agreement (k = 0.86)



•Analytical approach
- Mixed deductive-inductive coding- Conceptual categories: knowledge of content, instruction, assessment, etc.- Contextual categories: scientific practices, disciplinary focus, learning contexts, etc.

Magnusson et al., 1999; Park & Oliver, 2008; Gess-Newsome, 2015
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•Organizing lens
We organize our findings as:
Trends → what the field emphasizesGaps → what remains underdevelopedTensions → where the construct is challenged
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10/19Data set overview (n = 123 studies)
42%
PST

49%
IST

9%
Both

83% 
Primary only

17%
Primary & secondary

61% 
Qualitative 24%

Quantitative
15%
Mixed

40% 
Intervention

60% 
Exploratory / descriptive

67% 
Global North

33% 
Global South

Patterns in the evidence base



Loughran et al., 2004, 2012, 2014; Hume & Berry, 2011; Aydin et al., 2015; Nillson, 2019

Most of studies use structuredtools

Findings (PST)
CoRes

PaP-eRs

Video

Micro

teaching

• Limited transfer across topics
• Gains are often short-term and context-bound
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Magnusson et al., 1999; Park & Oliver, 2008; Gess-Newsome, 2015; Carlson & Daehler, 2019; Park & Chan, 2025

Findings (PST)
PCK in PST is fragmented and weakly integrated
Studies frequently focus on:
• Content knowledge
• Instructional strategies
• Student thinking / misconceptions
Integration across components remains limited
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Van Driel & Berry, 2012; Lee & Luft, 2008; Lewis, 2016

Findings (IST)
PCK in IST develops through professional learning conditions
Common conditions reported include:
• Lesson Study
• Professional learning communities
• Collaborative analysis of practice
Isolated workshops show limited impact on PCK development
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Duschl, 2008; Kelly, 2016; Windschitl et al., 2008

The syntactic dimension of science is marginal in PCK research
Findings (Cross-cutting)

PCK research prioritizes:
• Content, not how knowledge is generated and justified
• Pedagogy
But gives limited attention to:
• Evidence
• Modelling
• Argumentation
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Shulman 1986; Kind 2020; RCM: Carlson & Daehler 2019
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Fragmentation reconsidered
- Not only analytic → epistemic fragmentation- Divergent conceptualizations and measures- Weak accumulation of knowledge



Carlson & Daehler 2019; Park & Suh, 2020; Gess-Newsome, 2015

Discussion
Development under question
- Nonlinear, context-dependent, uneven- Short-term gains  stable knowledge- Tension between measured and enacted PCK
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Appleton, 2008; Berry et al., 2015; Nilsson, 2019

Discussion
Structural tensions in elementary PCK
- Discipline-specific theory vs cross-disciplinary practice- Underrepresentation of epistemic practices- What counts as PCK in elementary teaching?
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Van Driel et al., 2023; Park & Chan, 2025

Implications and future directions
- Move beyond fragmented and short-term accounts of PCK- Study PCK development longitudinally and in authenticsettings- Treat epistemic practices as central to elementary science teaching- Rethink how PCK is identified in cross-disciplinary teaching
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If we want all children to learn science meaningfully, we must first understand—and really support—the knowledge work of the teachers who teach science first.
Thanks for coming!

Preprint (en español)
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