“While it is not new
to include thinking,
problem solving, and
reasoning in some
students’ school
curriculum, it is new
to include it in everyone’s curriculum.”
Lauren and Daniel Resnick

HOW STUDENTS LEARN
LEARNING AND TRANSFER
In the context of education, transfer is “the ability to extend what has been
learned in one context to new contexts.”1 Learning anything is of limited value if
it cannot be transferred into a useful, meaningful context.
The following are major factors influencing transfer:
• Mastery of the content: In studies of whether knowledge of computer languages transfers to other areas of thinking and problem solving, findings
show that the more that is learned about a subject, the more likely it is to be
transferred into other contexts.2
• Understanding versus memorizing: Students who only memorize facts have
little basis for approaching problems with sound reasoning. For instance, students who have only been instructed to memorize the physical properties of
veins and arteries have difficulty answering questions about how structure
relates to function, such as “Why are arteries elastic?”3
• Learning time: Students need to be given sufficient time to learn concepts
and process new information. Third graders typically take about 15 seconds
to integrate pictorial and verbal information. When given only 8 seconds,
mental integration does not occur.4 Learning can’t be rushed, nor should it
move too slowly. When activities are stretched out for a long period of time,
engagement often gives way to boredom.
• Motivation to learn: People are motivated to solve problems and achieve
competence.5 Rewards and punishments affect behavior, but people work
hard for intrinsic reasons as well.6 Students of all ages are more motivated
when they can see the usefulness of what they are learning, particularly when
they believe it will affect others in their community. When asked to name
highlights of the previous school year, a group of inner-city sixth graders
frequently mentioned projects that involved hard work but had strong social
consequences, such as tutoring younger children or designing blueprints for
playhouses.7
• Real-world relevance: Skills and knowledge must be extended beyond the
narrow scope in which they are learned. Knowing how to solve a math problem in school may not transfer to solving math problems in other situations.
A group of homemakers did very well at making supermarket best-buy calculations despite doing poorly on equivalent school-like paper-and-pencil math
problems.8 In a separate study, Brazilian street children performed math when
making sales on the street, but they couldn’t solve similar problems presented
in a school context.9
• Prior understanding: Even on the first day of class, students bring relevant
knowledge of the subject matter; however, they may have difficulty with
teaching that conflicts with that knowledge. For example, students bring
basic knowledge of the human and animal need for food to biology class.

When studying the role of soil and photosynthesis in plant growth, some students have
misconceptions such as soil is the plant’s food, plants get food from their roots and store
it in their leaves, or chlorophyll is the plant’s blood. If the teacher does not take these
misconceptions into account, address them, and discuss why they are incorrect, students
can be easily left with an incorrect understanding.10
For learning to be truly effective, students must develop a sense of when their knowledge can
be used. Failure to learn something often occurs because students have little or no idea when
they are supposed to use the knowledge they have been taught. For example, if a math student sees no relevance to negative integers and has no understanding of how they might apply
to anything outside math class, learning may occur at some level, but transfer most likely will
not.
The knowledge needed for good thinking is acquired only through the processes of thinking.
Knowledge must be used generatively—it needs to be called up again and again to link to,
interpret, and explain new information.11
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