
 

  

Message from the team 

Welcome to our second Expansive Education Research Digest. In this termly 

publication we aim to develop members’ knowledge of relevant research 

regarding specific issues of concern to expansive educators. This second 

issue focuses on a topic central to education, that of ‘teaching for transfer’.   

 

Success in our daily lives depends upon our ability to interpret new things in 

light of experience. Our ability to reason and to make scientific and 

technological progress is dependent upon ‘transfer’. Learners acquire 

information and knowledge in particular settings such as direct instruction, 

coursework, or practical sessions. ‘Transfer’ happens when they apply this 

information, knowledge, or even wisdom, in a new setting. This setting might 

be an unrelated area of study, or in the home or workplace.   

 

The world in which we educate our young people may well be very different 

from the world in which they find themselves as adults. The things that we 

decide to teach in schools and colleges and other institutions have to retain 

relevance throughout learners’ lives. What we teach is fundamentally 

important, and yet how we teach it is even more significant when it comes 

to ensuring it remains useful in learners’ lives.  

 

A large body of research, however, tells us that the sorts of teaching 

understood conventionally as being ‘good’ do not always produce levels of 

knowledge transfer that teachers hope for. And yet we have plenty of 

evidence to suggest that the processes of teaching and learning can be 

improved to generate considerably greater levels of transfer.  

 

The notion of transfer, as it exists today, began to emerge in the 1980s as 

‘metacognition’ dominated education research. Significant in this area is the 

work of Gavriel Salomon and David Perkins, among others, with which we 

begin this digest.  

 

We continue by looking at studies identifying specific tips for teachers. We 

also explore ideas of transfer in particular subject areas, as well as teaching 

for transfer of more general ‘thinking skills’.  

 

We hope you find this issue interesting and informative. 

 

Bill Lucas, Guy Claxton, and Ellen Spencer  
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‘Although transfer may 

not typically occur in 

classroom settings on its 

own, there is every 

reason to believe that it 

can be encouraged. If 

only we teach it, we 

are most likely to get it’ 

Gavriel Salomon and David 

Perkins: 

Rocky Roads to Transfer 
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In this early authoritative paper, Gavriel Salomon and David Perkins distinguished between ‘high-road’ and ‘low-

road’ transfer. Together, these mechanisms explain how transfer happens. Low-road transfer requires low-level 

metacognitive skills so that a mental process is learned and practised until it becomes natural. In a different 

context later on, elements of the new situation trigger memories of the original context. These bring to mind 

previous learning so that performance in the new context is enhanced. For example, you are able to use a new 

mobile phone or computer operating system because you were sufficiently familiar with the old one.  

 

High-road transfer involves conscious formation of lessons learned, which are recalled in new situations.  Salomon 

and Perkins cite the importance of ‘mindful abstraction’ of knowledge from a specific context, which enables 

learners to find opportunities to apply learning in new contexts.  

 

Understanding this model can prompt teachers to consider the cognitive elements of transfer by asking questions 

such as: ‘how might I teach this concept or topic in such a way that promotes mindfulness and encourages 

abstraction?’, or ‘how might I set up some learning to increase the chances of it being used spontaneously later 

on?’.  

 
Gavriel Salomon and David Perkins (1989) Rocky roads to transfer: rethinking mechanism of a neglected phenomenon. 

Educational Psychologist 24(2): 113-142 

‘Rocky roads to transfer’ 

Ten tools for transfer 

Low-road 

 

Ensuring low-road transfer is all about making the 

learning experience more like the ultimate 

application. Teachers can help learners by 

planning activities that allow them to do and 

experience a closer fit to the intended application. 

Teachers can do this by: 

 

 

1. Matching: Let learners experience what David 

Perkins calls ‘the whole game’. Don’t wait until 

learners are expert bowlers to let them try out a 

whole game of cricket! 

2. Modelling: Provide demonstrations of how you, 

as the teacher, solve a problem. Talk through 

your thought process; show where trial and 

error, and where logic and reasoning come into 

play.  

3. Problem-based learning: Let learners ask 

questions and find solutions in order to learn 

content as and when they need it in order to 

solve problems.  

4. Setting expectations: Tell learners when they will 

next need to use what they have learned, for 

example, in a particular piece of work.  

5. Simulating: Give learners opportunities to role-

play scenarios they may find themselves in one 

day. For example, debates, planning 

committee meetings, or trials.  

 

 

 

 

 

 

 

 

 

 

 

High-road 

 

Developing high-road transfer is about making 

conceptual connections between what is being 

learned and other applications. Teachers and learners 

generalise and reflect. Teachers can help learners to 

do this by: 

 

 

 

1. Anticipating applications: Encourage learners to 

think widely about possible adaptations and future 

applications for knowledge and skills they have 

learned.  

2. Generalizing concepts: Provide opportunities for 

learners to develop ethical or scientific principles 

from a learning experience.   

3. Metacognitive reflection: Give learners space and 

time to evaluate their own decision-making and 

problem-solving processes.  

4. Parallel problem solving: Set learners two very 

different, unrelated, problems but require them to 

use the same solution method. Provide thinking 

and discussion time for learners to consider the 

similarities and differences.  

5. Using analogies: When studying a topic ask 

learners to compare its constituent systems or 

processes with something different by composing 

an analogy.  

 

 

 

 

 

 

 

Ideas drawn from Robin Fogarty, David Perkins, and John Barell (1992) How to teach for transfer Palatine, Illinois: Skylight Publishing 
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Robert Haskell created two taxonomies for describing transfer. The first identified six levels of transfer. The first three 

are characterised as ‘simple learning’; the last three as ‘significant transfer’: 

 

1. nonspecific – all learning is essentially transfer because we connect it all to past learning. 

2. application - we apply knowledge to a situation in which it was intended to be used. 

3. context - we link the context to the thing we have learned. If the context changes, we may fail to recall the 

learning. 

4. near - we transfer prior knowledge to similar situations. 

5. far - we transfer prior knowledge to entirely new situations. 

6. displacement - we create a new concept as two concepts interact in our minds. 

 

Haskell’s second taxonomy categorised types of transfer according to (1) what type of knowledge is involved and 

(2) what kind of transfer is involved. For example, in terms of (1) Haskell defined 5 types of knowledge: 

1. ‘declarative’ - knowledge of / about anything.  

2. ‘procedural’ - how-to knowledge.  

3. ‘strategic’ – metacognitive knowledge. 

4. ‘conditional’ - knowledge of appropriateness of applying knowledge in a context. 

5. ‘theoretical’  - understanding of causal relationships. 

 

In terms of (2) Haskell defined 14 types of transfer, including ‘declarative-to-declarative’ transfer. This happens when 

we apply subject knowledge in another subject. Knowledge about shape from geometry, for example, can benefit 

an art student. As another example, ‘declarative-to-procedural’ transfer happens when we apply knowledge to 

practice. For instance, knowing about tides allows us to sail safely. Gerald Calais elaborates further on this, and the 

other types of transfer, in his paper - available online. 

Haskell argued that practice is critical for successful transfer to occur, stating that ‘Much of the failure to find transfer 

in the classroom and elsewhere is because the original material was not sufficiently practiced [sic] and thus 

mastered’ (p173). Calais suggests that other researchers have supported this. 

 

In an analysis of Haskell’s theoretical framework, Calais proposes that unless we embrace this theoretical framework, 

the result might be less significant transfer and learning.  

 

He proposes that Haskell’s taxonomy allows educators to specify the kind of transfer wanted, to further help them 

perceive how, when, and where transfer happens by specifying clearly ‘the precise degree of similarity between 

past learning situations and present and future learning situations’. 

 

Robert Haskell (2001) Transfer of learning: cognition, instruction, and reasoning. San Diego: Academic Press 

 

Gerald Calais (2006) Haskell’s taxonomies of transfer of learning: implications for classroom instruction National Forum of Applied Educational 

Research Journal 20:3(1-8) 

http://www.nationalforum.com/Electronic%20Journal%20Volumes/Calais,%20Gerald%20J%20Haskell's%20taxonomies%20of%20transfer%20of%

20%20learning.pdf 

What is transfer? How can teachers embrace ‘significant transfer’?  

 

 

http://www.nationalforum.com/Electronic%20Journal%20Volumes/Calais,%20Gerald%20J%20Haskell's%20taxonomies%20of%20transfer%20of%20%20learning.pdf
http://www.nationalforum.com/Electronic%20Journal%20Volumes/Calais,%20Gerald%20J%20Haskell's%20taxonomies%20of%20transfer%20of%20%20learning.pdf
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Teaching tips for improving transfer 

 

 
Writing from a medical education perspective, Geoff Norman cites a number of teaching strategies that can be 

used for optimising transfer within science:  

 

 Active problem-solving at the time of initial learning – including strategies that improve understanding of the 

concept when it is being taught. 

 Embedding the concept in a problem context – for example, through use of ‘problem based learning’ methods.  

 Using everyday analogies – instruction that links a new concept to something already known facilitates learning.  

 Practising with dissimilar problems – engaging students in multiple teaching examples; getting them to compare, 

contrast, and identify structural similarities between apparently dissimilar problems. 

 Mixing problems that illustrate different context – making students think about what kind of problem they are 

dealing with can lead to substantial gains in transfer as students learn to identify when a concept applies. 

 Spreading problems out over time – for greater performance gains.  

 
Geoff Norman (2009) Teaching basic science to optimize transfer Medical Teacher 31: 807-811  

 

In an English school context, research by David Leat and Mei Lin aimed to develop a pedagogy of metacognition 

and transfer. In 1999, the revised National Curriculum set out a framework for embedding thinking skills into the 

National Curriculum. Consequently, all teachers in England were expected to engage with the pedagogy of 

teaching thinking.  

 

Because the concept of ‘debriefing’ pupils was seen as the most daunting aspect of teaching thinking, the study 

took place within the context of class debriefs: ‘a small group or whole class discussion, undertaken after learning 

activities and designed to encourage pupils, consciously, to explore and extend their learning’. Its aim was to identify 

the features of a pedagogy that helped make metacognition and transfer a reality for secondary school teachers. 

Teachers wanted to know ‘what it looks like’ and ‘how you do it’, and the study aimed to provide a language with 

which teachers could describe and analyse the debriefing process.  

 

Based upon findings, the authors described 10 roles that teachers can perform in order to put concepts of 

metacognition and transfer into practice. Teachers could try the following:  

 

1. Using stimulating strategies in teaching – for example the use of enquiries that helped trigger higher order thinking 

and motivation. 

2. Attending to groups and individuals – making sure pupils understand, during the introduction and task, as well as 

during the debrief. Pupils need to know that their reasoning is being valued; not just their ability to speak (where all 

too often, ‘anything goes’). 

3. Encouraging pupils to ask questions – helping them to develop greater sensitivity to what makes a ‘good’ 

question. 

4. Collating ideas from pupils about how they tackled tasks – so that all pupils can consider them and learn. 

5. Providing heuristics (general problem-solving strategies) and alternative representations – e.g. ‘5 whys’, Venn 

diagrams, concept maps, drawings and diagrams, and strategies that can be used in other contexts. 

6. Promoting and managing discussion – pupils value both talking and listening as they construct knowledge. 

7. Making pupils explain themselves – asking them to ‘go on’ or ‘say a bit more’ rather than completing their 

response for them. 

8. Providing feedback – to individuals on their thoughts and explanations. This provides formative assessment and 

helps raise attainment. 

9. Making connections – providing an example of a context where pupils might be able to apply their new learning. 

10. Communicating the purpose of lessons – helping pupils to make connections between lesson content and their 

experiences gives pupils a broader conception of the subject, greater enjoyment and attainment. 

 

 
 

David Leat and Mei Lin (2003) Developing a pedagogy of metacognition and transfer: some signposts for the generation and use of 

knowledge and the creation of research partnerships. British Educational Research Journal 29(3): 383-414  

 

A pedagogy for improving metacognition and transfer 
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Understanding the limits of scientific knowledge – 

or the ‘nature of science’ (NOS) – is key to 

scientific literacy and knowledge transfer. By its 

nature, scientific knowledge is subject to change, 

is derived from observations of the natural world, is 

influenced by scientists’ biases, backgrounds, and 

experiences, is in part the product of human 

imagination and creativity, and is socially and 

culturally embedded.   

 

Rola Khishfe’s 2012 exploratory study attempted 

to find out whether pupils were able to transfer 

their acquired NOS understanding from the 

context of learning into a similar familiar context, 

and into a similar unfamiliar context.  

 

Over 6 weeks two groups were taught in a 

module about genetic engineering. One group 

received explicit NOS instruction, the other did 

not.  

 

At the end, members of each group were given a 

questionnaire with two scenarios, and a semi-

structured interview to determine how successfully 

they had understood NOS and had been able to 

apply their acquired understandings into similar 

contexts.  The two scenarios were (1) familiar: 

genetically modified food, and (2) unfamiliar: 

water fluoridation.   

 

Not unexpectedly, and in contrast to the non-NOS 

group, the NOS participants showed a general 

improvement in their understanding of NOS in 

both contexts. In addition, however, they were 

able to transfer the acquired NOS understandings 

to the unfamiliar context of water fluoridation. This 

suggests NOS understandings (at least, for socio-

scientific contexts) may be generalisable and not 

context-bound.  

 

Teachers can facilitate the process of transfer of 

NOS understanding by providing explicit 

instruction. The author suggests that teachers 

need not integrate NOS instruction into every 

science context, however, because students are 

able to transfer their understanding.  

 

To assist this transfer, teachers should thus ensure 

that the distance between the learning and 

application contexts is not too wide.   

 

A study of US tenth grade science students: 

Rola Khishfe (2012) Transfer of nature of science 

understandings into similar contexts: promises and possibilities 

of an explicit reflective approach International Journal of 

Science Education iFirst Article: 1-26  

 

 

 

 

 Scientific knowledge Writing: rhetorical analysis 
In response to a growing trend for US English teachers to teach 

‘five-paragraph essays’ in order to teach to the test, Nelson 

Graff attempted to help his own students think about writing in 

a way that improved their work in other contexts beyond 

English lessons. His study used the ‘rhetorical analysis’ strategy 

to help learners develop meta-knowledge about writing in a 

way that transferred to writing tasks in new contexts. Although 

conducted at university level, his paper cites similar studies at 

secondary level.    

 

Rhetorical analysis is a step beyond working out what the 

author is trying to say. It is an examination of the purpose for 

which an author communicates his or her messages, the effects 

the author hopes to evoke, and the means by which he or she 

plans to accomplish these effects. Its use upon newspaper 

articles and other everyday communications can provide 

learners with insights about how language works.  

 

Graff tells us that in order to achieve ‘high-road’ transfer (he 

uses the term from David Perkins and Gavriel Salomon’s 1992 

conceptual paper), whereby learners abstract principles and 

apply them in new and different contexts, researchers have 

found consistently that meta-awareness of writing leads to 

transfer. For instance, instead of teaching learners how to write, 

one paper proposes that teachers should focus on teaching 

students how to learn to write.  

 

Following preparatory work in the form of analysis and writing 

activities, the rhetorical analysis approach involved learners: 

1. Reading three texts on the same topic, written in different 

genres.   

2. Composing an argument about the way the issue was 

discussed in each of the three texts. 

3. Locating an article in a popular magazine; one that suited 

their vision of what they wanted to say. 

4. Revising the article’s argument using the article as a 

‘rhetorical model’ or ‘mentor text’.  

One of the many preparatory exercises learners tried was to 

experiment with style by composing descriptions of their 

classroom and then revising them to match model texts from 

authors Steinbeck or Hemingway.  

 

The project was a success, with students commenting on how 

they had learned to analyse their own writing, and how they 

had developed their critical thinking. 

 

What teachers might try doing to teach transfer: 

 Focus on the writer more than the writing. We are trying to 

develop the writer for the long term, not just the paper 

being marked. 

 Try the rhetorical analysis approach. Students need to 

understand how a range of texts function, for example, how 

they influence the reader.  

 Modeling: allowing students to try out the techniques on 

their own writing. It is more authentic and gives added 

motivation.  

 Pay attention to the process. It is the process that students 

transfer. 

 Motivate students by allowing them to choose topics and 

rhetorical models. 

 
This study was conducted with English students at degree level:  

Nelson Graff (2010) Teaching rhetorical analysis to promote transfer of 

learning Journal of Adolescent and Adult Literacy 53(5): 376-385  
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Teaching for ‘Thinking Skills’ transfer 

When learners are taught specific thinking skills, they are often unable to make use of these skills beyond the 

context in which they were taught them.  We know that learners benefit from additional instruction in helping 

them transfer what they have leaned into a new context. For this issue of the digest we pick up on research 

that explores ways in which thinking skills can be taught better.  

Barry Beyer has reviewed a number of studies. He explains 

that there are three key reasons that many researchers 

recommend that thinking skills should be taught within 

specific subject areas, rather than in specially designed 

‘context-free’ teaching modules. These are: 

1. The particular thinking skills needed, and the way in 

which they are applied, will depend largely upon 

which subject they are to be used in. Just as subject 

matter shapes what skills are needed, so the skills used 

shape what is learned within particular subjects. 

Learning specific subject-matter and improving 

thinking skills should thus proceed hand in hand.  

2. Subject matter provides an authentic context. As 

learners progress in a subject, their progress will 

become blocked inevitably by a lack of a particular 

thinking skill. At this point, learner motivation to learn a 

new cognitive skill is at its greatest because its mastery 

will lead to new ability and success in the subject 

matter.  

3. Instruction in thinking skills within specific subject areas 

is known to improve subject-matter learning as well as 

the quality of learners’ thinking.  

Teachers could maximise the benefits of instruction in 

thinking skills by ensuring that they are taught within 

subject-matter contexts.   

Research also indicates a number of ways that learners 

can be helped to apply thinking skills into new contexts: 

 Encourage learners to identify the similarities between 

new and original contexts; 

 Help learners to generalize the circumstances in which 

it is appropriate to apply a skill, perhaps by 

constructing explicit principles; and 

 Help learners to recall times when they had tried to use 

the skill in other contexts previously, and to think about 

when it might be appropriate to use it again. 

 
Barry Beyer (2008). What research tells us about teaching thinking skills. 

The Social Studies September/October: 223-232.  

 Using peer scaffolding 

Bijaya Aryal and Dean Zollman conducted a 

study to find out how group interactions 

helped to facilitate learning transfer.  

Students were first taught various physics 

concepts in a hands-on learning session. 

They were then expected to apply what they 

had learned in a ‘transfer session’ by 

engaging in a series of problems.  

 

The study found that ‘peers were effective in 

activating and challenging one another’s 

conceptual resources as well as facilitating 

transfer of learning’. Comparing this study 

with their earlier work with individuals, the 

authors found that learners in group 

scenarios completed the tasks significantly 

better than those prompted only by hints 

from instructors.  

 

The peer scaffolding succeeded by  

 Challenging the learners to discard 

inappropriate ideas; 

 Helping them to transfer relevant ones; 

and 

 Causing their ideas to progress quickly.  

 

The psychology behind this finding relates to 

learning as a social process whereby social 

interactions assist individuals to construct 

knowledge. Peers scaffold one another as 

they put their efforts together.  

 

Following a practical teaching session, 

teachers could assist the transfer process by 

grouping pupils to solve loosely related 

problems.  

 

 

 

 

Bijaya Aryal and Dean Zollman (2007) Investigating 

peer scaffolding in learning and transfer of learning 

using teaching interviews. 2007 Physics Education 

Research Conference. AIP Conference Proceedings 

951:37-40 

In subjects or ‘context-free’? 
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Back in 1935 Harold Fawcett wrote: 

“Is there any other area in the entire curriculum of 

the secondary school that is so peculiarly qualified 

to give pupils training in “drawing inferences 

logically” as that of mathematics?... If the real 

purpose of teaching demonstrative geometry is to 

give the pupil an understanding of the nature of 

proof, the emphasis should not be placed on the 

conclusions reached, but rather on the kind of 

thinking used in reaching these conclusions.’ 

Transfer only happens when there is conscious 

teaching for it.  In Fawcett’s class, the concept of 

‘proof’ was expanded upon by considering real-life 

examples from the sport of baseball. The class 

worked out ‘terms’ (related to points, lines, planes, 

and angles), and ‘assumptions’ and built a theory.  

Fawcett’s fascinating article shows the depth with 

which his 13-year old pupils were then able to 

articulate the concept of ‘proof’ and their 

newfound realisation that the conclusions of 

mathematics depend on a series of assumptions.   

Pupils applied their new thinking to the Declaration 

of Independence, questioning its conclusion, its 

assumptions, and the arguments that established its 

conclusion. Regarding the nature of all facts as 

based on assumptions, Fawcett writes ‘this indeed is 

true of the conclusions reached in any area of 

thought and to make pupils conscious of this 

tremendous fact is to equip them with a powerful 

method of thinking about the problems of modern 

life. It seems to me that demonstrative geometry is 

peculiarly qualified to cultivate this type of thinking, 

but it will not serve this purpose as long as the 

teacher is required to cover a given number of 

theorems’.  

77 years later, expansive educators are still trying to 

make this point heard.  

Harold Fawcett (1935) Teaching for transfer The Mathematics 

Teacher 28(8): 465-472.  

 

A more recent experimental study in maths – this 

time at primary level - was conducted by Lynn 

Fuchs and colleagues in the US to trial the effects of 

explicitly teaching for transfer. Two approaches to 

teaching for transfer were taken:  

1. Broadening the categories by which students 

grouped problems requiring the same solution 

methods (i.e. promoting a higher level of 

abstraction); and 

2. Prompting students to search novel problems for 

these broad categories (i.e. increasing 

metacognition). 

These approaches were combined with instruction 

in solution methods. The study compared the 

transfer that occurred in those students given both 

transfer instruction and solution instruction with 

those students given solution instruction alone.  

 

Findings showed that solution instruction improved 

measures of immediate- or near-transfer. Near- and 

far-transfer measures showed the additional 

contribution of explicitly teaching for transfer.   

 

Teachers can help promote transfer by adopting 

the approaches used in the study: 

 

1. Help learners to recognise that many problems 

show similar structural patterns and, therefore, 

require a familiar solution. 

2. Encourage learners to engage in metacognitive 

processes. Familiarise them with the concept of 

transfer. Alert them to the need to transfer skills 

from one situation to another. Get them into the 

habit of searching novel-looking problems to 

recognise familiar problem structures.  

 

 

Study conducted in third grade (primary) maths classrooms on 

375 students, with 24 teachers, in the US over a period of 16 

weeks: Lynn Fuchs et al. (2003) Explicitly teaching for transfer: 

effects on third-grade students’ mathematical problem solving 

Journal of Educational Psychology 95(2): 293-305  

 

 

 

 

 

 

Secondary maths: a hothouse of 
transferrable knowledge Transfer in primary maths 
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