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Abstract. 

Two different types of teaching practices were examined for their effects upon the student 

learning of high school science, being Bios practices and Conventional practices. Bios teaching 

practices were underpinned by five propositions founded upon the cognitive neuroscience of 

how the brain learns; as interpreted in the midst of a mixed gender classroom of 20-plus teenage 

(about 15 to 16 year old) students. These propositions were formulated in response to classroom 

observations which indicated that student attention, sociability and dialogue could be brought 

together to promote engagement with classroom learning. Critical to this was the teacher being 

the dialogical focal point upon which these variables were amalgamated. Consequently, the 

teacher had an active role in the formation of classroom memory as it is occurring. The 

conventional conception of the role of the teacher in learning is that one is a manager of 

classroom learning. This is also achieved by five teaching propositions but which do not give 

the teacher a critical role in the formation of classroom memory. Hence, one manages the 

behavioural climate of the classroom to ensure that student engagement with learning is 

optimal; it is the students’ responsibility to muster their own cognitive resources (independent 

of the teacher) to become engaged with their classroom learning. The stimulus for this 

reinterpretation of the role of the classroom teacher in learning was that nothing I had learned 

during my scientific career was reflected in ‘best teaching and student learning’ practice.  

The study was situated in a Catholic weekly boarding high school located in regional NSW, 

Australia. It covers the period from 2003 till 2010. Science classes were 50 minutes long and 

taught according to the propositions. From 2003 to 2006, all science classes received 

Conventional teaching practices. From 2008 to 2010, one group of science classes received 

Bios teaching practices whilst the others received Conventional teaching practices. Student 

learning outcomes of the Author’s Conventional and Bios taught classes were compared to 

those of other Conventionally taught classes. 
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The study used Mahalanobis distance measures to match comparable classes. It then applied 

regression methods to statistically examine science test-retest scores and the contribution of 

cognitive test scores for probable differences in student learning processes (at the 95% 

confidence interval). The corrected effects of the Bios propositions upon classroom learning 

relative to the Conventional propositions thus include a medium partial correlation (.28) in the 

test-retest science score, with which reading was uniquely associated via a small partial 

correlation (.09) and a medium partial mediation (.11). These corrected effects were associated 

with improved student behaviour and greater classroom participation, as well as a sense of trust 

by the teacher that the class was doing its best as students and young adults.  

The significance of the work is that desirable student learning outcomes did not occur in 

response to the five Conventional propositions; the dominant view of how best to promote 

student learning. This state reflects theoretical concerns associated with teaching practices that 

do not intertwine with the cognitive architecture of the learning mind. Alternatively, the five 

Bios propositions do seem to mesh and probably had their general effect on episodic memory 

via the extent and richness of the dialogue shared with the teacher. It is concluded that teachers 

need a greater understanding of the cognitive role that shared language has in the formation and 

application of memory if students are to more effectively develop their potential to learn. It is 

recommended that providers of teaching qualifications adjust their courses to ensure future 

teachers possess a working knowledge of the role of cognitive neuroscience in teaching. Finally, 

in terms of practice, it is recommended that instead of teachers talking to students, they talk 

with students. This would promote more favourable episodic memories of classroom 

experiences and thus, autobiographical knowledge construction processes in the student ZPD. 
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