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“Scotland should consider updates to some 
of its vision’s core elements and their 
implications for practice, in particular, the 
role of knowledge in CfE”

OECD (2021), Scotland’s Curriculum for Excellence: Into the Future, Implementing 
Education Policies, OECD Publishing, Paris, https://doi.org/10.1787/bf624417-en.

What’s the issue?

https://doi.org/10.1787/bf624417-en


What’s the issue?

(From https://www.gov.scot/publications/programme-international-student-assessment-
pisa-2022-highlights-scotlands-results/pages/5/#Chart4.1.1)

https://www.gov.scot/publications/programme-international-student-assessment-pisa-2022-highlights-scotlands-results/pages/5/#Chart4.1.1
https://www.gov.scot/publications/programme-international-student-assessment-pisa-2022-highlights-scotlands-results/pages/5/#Chart4.1.1




A refreshed science curriculum

https://mrpriestley.wordpress.com/2024/04/23/the-position-of-knowledge-in-curriculum-for-

excellence-a-response-to-the-paper-tabled-at-cab-30-01-2024/

Why? What? How?

https://mrpriestley.wordpress.com/2024/04/23/the-position-of-knowledge-in-curriculum-for-excellence-a-response-to-the-paper-tabled-at-cab-30-01-2024/
https://mrpriestley.wordpress.com/2024/04/23/the-position-of-knowledge-in-curriculum-for-excellence-a-response-to-the-paper-tabled-at-cab-30-01-2024/


Why science?



What knowledge?

OFSTED. (2021). Research review series: science.  Retrieved from 
https://www.gov.uk/government/publications/research-review-series-science

https://www.gov.uk/government/publications/research-review-series-science
https://www.gov.uk/government/publications/research-review-series-science


What knowledge?

▪ Learn science?

▪ Learn about science?

▪Doing science?

▪Addressing socio-scientific issues?

Hodson, D. (2014). Learning science, learning about science, doing science: Different goals 
demand different learning methods. International journal of science education, 36(15), 
2534-2553. (£££)

https://www.tandfonline.com/doi/abs/10.1080/09500693.2014.899722
https://www.tandfonline.com/doi/abs/10.1080/09500693.2014.899722
https://www.tandfonline.com/doi/abs/10.1080/09500693.2014.899722


What knowledge?



Harlen, W. (2010). Principles and big ideas of science education. Association for Science Education. 

https://www.ase.org.uk/bigideas


Are we serious about social justice?



How do we teach science?

https://education.gov.scot/media/111nhizk/sciences-pp.pdf

https://education.gov.scot/media/111nhizk/sciences-pp.pdf


What does CfE say?



What’s missing?



What’s the evidence for explicit 
instruction?

▪Controlled studies

▪Correlational studies

▪Cognitive architecture

Zhang, L., Kirschner, P. A., Cobern, W. W., & Sweller, J. (2021). There is an Evidence Crisis in Science 
Educational Policy. Educational Psychology Review. https://doi.org/10.1007/s10648-021-09646-1 

https://link.springer.com/article/10.1007/s10648-021-09646-1
https://link.springer.com/article/10.1007/s10648-021-09646-1


Controlled studies

▪Various controlled studies show benefit of explicit 
instruction over minimally guided methods
▪ See Zhang et al (2021) for examples



Kirschner, P. A., Sweller, J., & Clark, R. E. (2006). Why minimal guidance during instruction 

does not work: An analysis of the failure of constructivist, discovery, problem-based, 

experiential, and inquiry-based teaching. Educational psychologist, 41(2), 75-86.

“…evidence from empirical studies over the 

past half-century that consistently indicate that 

minimally guided instruction is less effective 

and less efficient than instructional approaches 

that place a strong emphasis on guidance of 

the learning process. The advantage of 

guidance begins to recede only when learners 

have sufficiently high prior knowledge…”

https://www.tandfonline.com/doi/abs/10.1207/s15326985ep4102_1
https://www.tandfonline.com/doi/abs/10.1207/s15326985ep4102_1
https://www.tandfonline.com/doi/abs/10.1207/s15326985ep4102_1


Correlational Studies

Oliver, M., McConney, A. & Woods-McConney, A. The Efficacy of Inquiry-Based Instruction in Science: a Comparative Analysis of Six Countries 
Using PISA 2015. Res Sci Educ 51 (Suppl 2), 595–616 (2021). https://doi.org/10.1007/s11165-019-09901-0

https://doi.org/10.1007/s11165-019-09901-0


Jang-Jones, Adam. (2019). Inquiry-based or teacher-directed science? Evidence from PISA. 

https://www.researchgate.net/publication/335336278_Inquiry-based_or_teacher-directed_science_Evidence_from_PISA


Cognitive architecture



Sweller, John, Lin Zhang, Greg Ashman, William Cobern, and Paul A. Kirschner. 

Educational Research Review.

“According to our definition, explicit teaching 

requires novices to be provided with full 

explanations of new concepts and models of 

new procedures. Once they are no longer 

novices, activities similar to those used in 

episodes of enquiry learning become more 

appropriate…”

https://www.researchgate.net/profile/Lin-Zhang-313/publication/376494654_Response_to_De_Jong_et_al's_2023_paper_Let's_talk_evidence_-_The_case_for_combining_inquiry-based_and_direct_instruction/links/658439f12468df72d3c0ecf2/Response-to-De-Jong-et-als-2023-paper-Lets-talk-evidence-The-case-for-combining-inquiry-based-and-direct-instruction.pdf


https://www.mckinsey.com/industries/education/our-insights/how-to-improve-student-educational-outcomes-new-

insights-from-data-analytics

https://www.mckinsey.com/industries/education/our-insights/how-to-improve-student-educational-outcomes-new-insights-from-data-analytics
https://www.mckinsey.com/industries/education/our-insights/how-to-improve-student-educational-outcomes-new-insights-from-data-analytics


de Jong, T., Lazonder, A.W., Chinn, C.A., Fischer, F., Gobert, J., HmeloSilver, C.E., Koedinger, K.R., 

Krajcik, J.S., Kyza, E.A., Linn, M.C., Pedaste, M., Scheiter, K., Zacharia, Z.C., Let's talk evidence –

The case for combining inquiry-based and direct instruction, Educational Research Review (2023), 

doi: https://doi.org/10.1016/j.edurev.2023.100536. (£££ I think)

“We subsequently argue that inquiry-based and direct instruction 
each have their specific virtues and disadvantages and that the 
effectiveness of each approach depends on moderating factors 
such as the learning goal, the domain involved, and 
students' prior knowledge and other student characteristics. 
Furthermore, inquiry-based instruction is most effective when 
supplemented with guidance that can be personalized based on 
these moderating factors and can even involve providing direct 
instruction. Therefore, we posit that a combination of inquiry and 
direct instruction may often be the best approach to support 
student learning. ”

https://www.sciencedirect.com/science/article/pii/S1747938X23000295?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1747938X23000295?via%3Dihub


Are we serious about social justice?



Agasisti, T., Avvisati, F., Borgonovi, F., & Longobardi, S. (2018). Academic resilience: What 

schools and countries do to help disadvantaged students succeed in PISA.

“Attending orderly classes in which students 

can focus and teachers provide well-paced 

instruction is beneficial for all students, but 

particularly so for the most vulnerable 

students”

https://www.vodafone-stiftung.de/wp-content/uploads/2019/05/EDU_WKP_2018_3_Academic_Resilience.pdf
https://www.vodafone-stiftung.de/wp-content/uploads/2019/05/EDU_WKP_2018_3_Academic_Resilience.pdf


Cullen, M. A., Lindsay, G., Hastings, R., Denne, L., 

& Stanford, C. (2020). Special Educational Needs 

in Mainstream Schools: Evidence 

Review. Education Endowment Foundation.

https://educationendowmentfoundation.org.uk/education-evidence/evidence-reviews/special-educational-needs-and-disabilities-send
https://educationendowmentfoundation.org.uk/education-evidence/evidence-reviews/special-educational-needs-and-disabilities-send
https://educationendowmentfoundation.org.uk/education-evidence/evidence-reviews/special-educational-needs-and-disabilities-send
https://educationendowmentfoundation.org.uk/education-evidence/evidence-reviews/special-educational-needs-and-disabilities-send


Recommendations

▪Decide why we are teaching science

▪Reinstate the importance of knowledge
▪ Decide on what knowledge is to be included

▪ Will lay foundations for developing the skills we desire

▪ Give teachers time to lead these discussions

▪Acknowledge the importance of explicit instruction from an 
expert teacher
▪ Inquiry based learning can be introduced as pupils become 

‘expert’ in a topic



@colinmcgill
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