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Ii You Learn A,

Able to Learn B?

Understanding Transfer of Learning

By PEDRO DE BRUYCKERE, PAUL A. KIRSCHNER, AND
CASPER HULSHOF

n 2015, we published our book Urban Myths about Learning
and Education. An excerpt of one section of that book,
“Technology in Education: What Teachers Should Know,”
was published in the Spring 2016 issue of American Educa-
tor. An unexpected effect was that after the book’s publication,
all three of us received a number of requests per week for new
educational fact checks. At first, we blogged or tweeted our
short answers to these queries, but at a certain point we decided
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to bundle the questions and expand upon our answers. This has
resulted in a new book with all new “myths,” More Urban Myths
about Learning and Education: Challenging Eduquacks,
Extraordinary Claims, and Alternative Facts, from which this
article is excerpted. Here, we discuss some of the most often
asked questions related to one basic principle in particular:
transfer of learning.

Transfer of learning is seen as the use of knowledge, skills, and/
or attitudes that you've learned in one situation in a different situ-
ation.? This new situation can be either a similar situation (near
transfer) or a dissimilar situation (far transfer). In recent years,
we’ve encountered numerous different forms that claim to be
examples of far transfer:

e Learn how to program, so that you can more easily learn
mathematics.

o Learn Latin, so that you can better learn other languages.

o Learn music, so that you can better learn arithmetic.

o Learn chess, so that you can better learn to do just about
everything!

But are these claims justified? Are they really examples of far
transfer?



Near versus Far Transfer

Imagine that you've learned to drive. You quickly become
accustomed to your own car: how the gears work, where to find
all the right buttons on the dashboard, etc. If you need to drive
arented car on vacation, some of these things may be different,
but your past experience in your own car will soon help you to
get the hang of things. It will even help you if you ever need to
learn how to drive a bus. This is what we mean by near transfer.?
Many things from one situation are fairly similar to many things
in the new situation, although there may be minor differences
here and there.

Far transfer was an idea first examined in 1923 by Edward
Thorndike.* It was Thorndike, for example, who discussed whether
learning Latin could have a positive effect on logical thinking.
Even in those days, it was apparent that this was not the case.
According to him, it merely seemed that way because so many of
the stronger students and thinkers were automatically encour-
aged to study Latin. In other words, it was more a question of a
correlation than a causal relationship. Consequently, the result
was the product of something else, namely smarter students or
students from a higher social-economic background.

There is, however, another problem with the delineation of near
and far transfer. Perhaps you've come across the following situa-
tions in your own classroom. During a geography lesson, students
learn how to read a map, but then have difficulty in reading a his-
torical map during a history lesson—which, at first glance, you
might think should be an example of relatively near transfer. In a
comparable way, mathematics is also used during physics lessons,
but here the transfer is much easier to accomplish.

To explain such situations, Thorndike formulated his theory of
identical elements, which posits that near and far transfer can best
be regarded as a continuum. Or to paraphrase his basic conclu-
sion: transfer is easier in relation to the extent that there are more
similar or identical elements between what has already been
learned and what needs to be learned in the future. Accordingly,
he argued that near transfer is, by definition, much easier than far
transfer.’ If we were to take the precepts of this “old” theory at face
value, the outlook for the advocates of far transfer might be fairly
pessimistic. But is this really the case? Let’s take a closer look at a
number of examples.

Is Chess the Key to Success at School and in Life?

In2011, chess became a compulsory subject in Armenian schools.
Armenian authorities were convinced that chess is the key to suc-
cess at school and in life. By making chess mandatory, they hoped
to teach children how to think creatively and strategically. As a
result, they will become more intelligent and be better able to
solve problems. What’s more, this does not just mean chess prob-
lems, but all problems in all other school subjects, as well as in
later life. If true, this is extremely far transfer. There are indeed
research studies that demonstrate a link between chess mastery
and improved cognitive skills and work performance.®

In essence, what the Armenian Ministry of Education was say-
ing is that learning how to play chess not only is the key to devel-
oping general skills (in particular, problem solving), but also has
a crucial impact on general character traits, such as emotional
stability, intellect, memory, alertness, and, above all, creativity.

General Character Traits and Creativity

Creativity is not a skill, and it cannot be taught or learned. Creativ-
ity is a quality or characteristic that a person possesses. In other
words, it’s a trait and not a state. Researcher Charles Reigeluth
explains it as follows: “Traits are student characteristics that are
relatively constant over time, ... whereas states are student char-
acteristics that tend to vary during individual learning experi-
ences, such as level of content-specific knowledge.”” Viewed in
these terms, it’s not simply that creativity can’t be learned; it’s also
very difficult to influence. All that teachers can do is to provide a
learning climate that offers psychological safety—a climate in
which learners feel sufficiently secure—so that they have the cour-
age and the confidence to do things and say things that, at first
glance, perhaps seem odd or not completely right. In other words,
teachers can provide an environment that encourages students
to take risks, safe in the knowledge that their mistakes will be toler-
ated with understanding. We call this psychological safety.

Transfer of learning is seen as
the use of knowledge, skills,

and/or attitudes that you've
learned in one situation in a
different situation.

Memory is also a trait, so it, too, cannot be learned. This does
notmean that it cannot be trained or improved, but such training
needs to be highly focused and demands a huge investment in
time. Consequently, this is not something that can be achieved
“en passant” simply by learning to play chess.

If we look at this in the context of the Armenian claims about
chess and creativity, a chess teacher who provides a psychologi-
cally safe climate may indeed be able to teach one or more
children how to play chess creatively, but the basic starting
point is that the child must possess both the necessary chess
knowledge (moves, tactics, strategies) and
the necessary chess skills (by using that
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knowledge repeatedly in practice games and competitions).
This has been known since 1946, when Adriaan de Groot wrote
his famous doctoral thesis, Het denken van den schaker (Thought
and Choice in Chess).?

In our previous book, we discussed the work of Sir Ken Robin-
son and formulated a number of reservations about his rather
narrow definition of creativity (in his book Creative Schools: The
Grassroots Revolution That’s Transforming Education), but even
this narrow definition is applicable in this present context.
According to Robinson, creativity is “the process of having original
ideas that have value.” The key word here is “value”

Without knowledge and skills, it's impossible—except by sheer
luck—to create something of value. In fact, if you don’t have the
requisite knowledge, you are not even in a position to assess the
value of what you have done. If you don’t know how to play chess,
just see how far you get if you are ever asked to develop a creative
and valuable solution to a chess problem!

The Effect of Learning to Play Chess on Other Skills

The ability (or otherwise) to change personality traits is still a
matter of much discussion, but does chess perhaps have a posi-
tive influence on other disciplines and areas of study? This is a
subject that has been intensively researched over the years.
Some of the resultant studies do indeed suggest a positive effect,’
whereas others have reached very different conclusions. To help
clarify this situation (if we can), it’s useful to look at the reviews
of the various studies, also bearing in mind the quality of the
research methodology used.

One review on the subject of chess and education came with
a painful conclusion: “Research in psychology and education
suggests that cognitive skills acquired in one domain are not easily
transferred to another domain. Do the empirical results of chess
research undermine this contention? Unfortunately, the answer
is: no.”1° In other words, chess is not an exception to Thorndike’s
theory of identical elements. A more recent review also found very
little real evidence for transfer, although the researchers’ final
assessment was somewhat milder."! They concluded that the test
results show that learning to play chess can sometimes have a
positive effect on student learning, but this is confined to arith-
metic/mathematics in primary and secondary education.

Moreover, this positive effect is only for the short term; there
is nothing to suggest more long-term, permanent benefits. And
there is more bad news. They further concluded that there is a
correlation between the quality of the research design and the
level of the effect identified: the better the design, the smaller the
effect. In fact, the most rigorous studies found almost no positive
effect whatsoever.'

Finally, mention should also be made of a large-scale meta-
analysis conducted in 2016 that investigated the possible link
between intelligence and chess."® The conclusion could not be
clearer: intelligent players play better chess. This causality follows
the same direction that Thorndike established with regard to Latin.

Does Learning How to Program a Computer
Encourage Problem-Solving Thinking?

Steve Jobs once said: “Everybody in this country should learn how
to program a computer, should learn a computer language,
because it teaches you how to think.”** But was the Apple boss

right? You might be excused for initially thinking that this is an
area where very little research has been carried out, so that it’s
difficult to reach firm conclusions. And you would be right—up
to a point. After all, it’s only recently that a teaching module for
programming was introduced in the United Kingdom, and com-
puters like the BBC micro:bit, the Arduino, and the Raspberry Pi
are all relatively new in education. That being said, in reality, these
developments are merely the latest wave in the process of “pro-
gramming in education,” which actually stretches back over a
number of decades and has repeatedly investigated the basic idea
that Jobs reformulated. Consider, for example, Logo, the program-

Without knowledge and
skills, it's impossible—

except by sheer luck—
to create something
of value.

ming language developed for education as long ago as 1967 by
Seymour Papert, with its characteristic “turtles.” These turtle
robots were first invented in the late 1940s by, among others, Wil-
liam Grey Walter,'* but only became widely known in educational
circles thanks to Papert, who used them as a means to promote
Logo as a programming language for schools, with the specific
aim of stimulating problem-solving capabilities.'®

The oldestresearch into such matters was conducted by Rich-
ard Mayer and dates from 1975. His work suggested that learning
how to program could have a positive effect on problem-solving
thinking, although in reality his study focused more on the best
way to effectively teach programming."”

In contrast, a series of subsequent studies generally concluded
that there is no such positive effect. A 1990 study based on a ran-
domized controlled trial found no link between programming and
the ability to solve problems.'® This was also the conclusion of a
comparable study by Mayer.” Other research suggested that pro-
gramming might have a limited beneficial effect on divergent
thinking, but this cannot be taken as evidence that it has a major
beneficial effect on problem-solving capabilities.?

That being said, a review study carried out in 1985 that specifi-
cally looked at Logo and its effect on other domains added an
important nuance. Just teaching students how to program with
Logo had little or no effect. However, if teachers used Logo for
specific tasks with a specific purpose, such as mathematics or
problem-solving thinking, a “moderate” effect could be achieved.
But the input of the teacher was crucial to generate this effect; the
programming itself played only a marginal role.?"

Similar conclusions were reached in a 1990 research project.
The researchers found evidence of a clear benefit for problem-
solving thinking as a result of learning how to program. Once
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again, however, there was an important “but”: their research
focused on students in further education who all wanted to learn
programming. Moreover, there was no control group.?? Much the
same applies to another study that found a positive effect but also
concluded that simply teaching students how to program is not
enough to generate this effect. The only effective way that the
learning of programming can stimulate problem-solving capabili-
ties is for the teacher to give a clear focus on using those skills in
a problem-solving context. And once again, there was no control
group to compare, for example, the results of attempts to deal with
the same problem-solving content without the benefits of pro-
gramming skills.

It would be possible to carry on like this for quite some time,
but we have probably already quoted enough research to make
our point: perhaps the problem is not the teaching of program-
ming; the problem is the idea that it’s possible to teach students
how to think in a problem-solving manner. Or, as researchers
concluded in 2010:

In over a half century, no systematic body of evidence dem-
onstrating the effectiveness of any general problem-solving
strategies has emerged. ... There is no body of research based
onrandomized, controlled experiments indicating that such
teaching leads to better problem solving.**

Does Music Help You Perform
Better in School in General?

Since all three of us are music lovers, we need to be wary of pos-
sible confirmation bias when it comes to this particular subject:
it'’s sometimes all too easy to search for evidence that confirms
what you would like to be true! That being said, a very recent
longitudinal study (i.e., a study that follows the same people for
anumber of years, here also using a randomized design with a
control group) gives some grounds for optimism.?

More specifically, Artur Jaschke and his colleagues examined
the effects of learning how to play music on executive functions,
the higher cognitive processes that are necessary to plan and
direct activities. Over the duration of the study, the scores periodi-
cally given to the intervention group for impulse suppression
(inhibition), planning, and verbal intelligence all improved sig-
nificantly. It’s also possible that the improvements in these three
qualities helped account for a similar improvement in general
school results. The idea that music can have a positive effect on
executive functions is nothing new,* although it’s still far from

clear how long this effect lasts.?” The Jaschke study attempted to
avoid the limitations and shortcomings of many previous studies.
Consequently, there is hope that its conclusions will prove more
reliable. And this hope is necessary because, in contrast, a previ-
ous meta-analysis found no evidence of far transfer as a result of
learning how to play music.? Yes, it concluded that musicians are
indeed often more intelligent than others (we love you, yeah, yeah,
yeah), but this is more a correlation than anything else. As far as
a possible causal link is concerned, in most studies this is nega-
tively reflected in the quality of the study itself. The better the
research, the smaller the link.

Butisitactually a good thing to search for far transfer in rela-
tion to music? This is the question that the Organization for
Economic Cooperation and Development (OECD) asked in its
own review of the influence of art education in general and
music education in particular.?® By asking what value music has
for improving performance in other disciplines, there is a risk
that this effectively devalues music’s worth as a discipline in its
own right. This is a fair point: much far transfer thinking is based
on the utility principle that makes one discipline subordinate to
another. In wider cultural and educational terms, chess is less
important than music. But perhaps chess also has the potential
to make students better at something else. And perhaps it can
do this more effectively than music. What then would be the
future of music as an academic subject?

And it doesn’t just have to be chess. Imagine that something
else comes along—the use of classroom rituals, for example—
that is proven to have a more significant impact on improved
executive functions than music.* If music is regarded purely as
ameans to an end rather than as an end in itself, this might even
lead to its removal from the curriculum! It’s surprising that this
issue should be raised by an economic organization like the
OECD, but it’s important that someone raises it. In art education,
the desire for possible far transfer must remain subordinate to
the wider cultural value of artistic disciplines—and not the other
way around.

Does Learning Latin Help You to
Learn Other Languages Better?

Apart from a huge fortune in the bank, what do Harry Potter
author J. K. Rowling and Facebook guru Mark Zuckerberg have
in common? They both learned Latin in school.*! Various uni-
versities still use Latin names to add a certain cachet to the study
of classics and classical languages. It is as though they seem to
say that knowledge of Latin is the secret to success!

While in many countries (foreign) language education has
given way to education based on the so-called STEM subjects
(science, technology, engineering, and mathematics), in the
Netherlands and Belgium, Latin is still an important part of the
curriculum.* For centuries, Latin was the language of knowledge
and erudition, and, consequently, also the language of the elite,
as itwas also an important key to the door that led to university.
It was only when education became more readily accessible at
the start of the 20th century, and when Latin gradually disap-
peared as the language of science and learning, that arguments
for its teaching began to change. Latin was now seen as being
important for the general education of students, which was
effectively the same as saying that Latin was a good way to teach
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students how to think. As a subsidiary argument, it was also sug-
gested that learning Latin made it easier to learn other lan-
guages, such as French, Spanish, and/or Italian.*

Butis this true? Does learning Latin teach you anything more
than just Latin? During the past century, research has focused
primarily on this second argument: Latin as a linguistic facilita-
tor. A review study* found evidence supporting a weaker form
of this argument, namely that learning Latin helped American
children first and foremost learn their own language better.
Unfortunately, many of the studies in this field lack reliability as
a result of serious methodological shortcomings or due to a
failure to properly check out all relevant related factors, such as
the socioeconomic background of the students (see also Thorn-
dike’s conclusions on this matter). One small study that is both
relevant and reliable monitored a group of German children
learning Spanish. Some of the children also received lessons in
Latin, others in French. The results showed that the children
benefited more from first learning French, rather than Latin,
before Spanish. In fact, the students who learned Latin made
more grammatical errors in Spanish than those who had learned
French.* Once again, Thorndike’s identical elements theory
would seem to hold.

As far as the second question is concerned—can learning
Latin help you to think better?—very little meaningful research
has been conducted, largely because it’s so difficult to define
what we mean by “thinking” to everyone’s satisfaction. Be that
as it may, one study®* concluded that there was no relationship
between the skills needed to learn Latin and the skills needed
to learn other languages or mathematics. But that is more or
less as far as the research goes at this stage. In other words,
there is nothing to suggest a link between “learning Latin” and
“better thinking.”

If it’s unlikely that Latin makes it possible to learn other lan-
guages more easily, and if Thorndike’s theory suggests that far
transfer is equally improbable, we can then reasonably ask the
same question that we asked of music: Should Latin still be
taught because of any intrinsic value of its own? Up to a point,
the answer is yes. There are indications that learning Latin can
lead to greater self-confidence and a deeper appreciation for
other cultures,* although this can just as easily be said for many
other foreign languages, such as Chinese.

The British classicist Mary Beard offers a more specific reason
for learning Latin: it gives young people access to the literary
tradition that forms the basis of Western culture. Again, this
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might well be the case, but it’s open to discussion as to whether
that argument alone is sufficient to meritincluding Latin in the
curriculum. In fact, all the “old” arguments in favor of Latin—
that it has specific characteristics that make it easier to learn
other languages and also improves a student’s general ability to
think—no longer seem relevant or credible in this modern day
and age.

n this article, we investigated four popular examples of claims

for far transfer, but in each case the results were disappoint-

ing. This is not to say that there is no evidence whatsoever for

far transfer, but it’s very clear that the level of reliable evi-
dence decreases in relation to the quality of the research: the
better the research, the scanter the evidence.

One insight—in fact, a slight irritation—that came to light
during our investigation and writing is that Thorndike’s theory—
devised more than 100 years ago—still seems applicable.
Throughout the past century, repeated efforts have been made
to contradict his claim that the greater the number of identical
elements, the greater the likelihood of far transfer. To date, no
one hasreally succeeded, usincluded. Even so, it remains clear
that far transfer is not the magic remedy for cross-discipline
learning that many in education once hoped itwould be.  [J
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opportunities to connect their learning to
the world and to their lives.
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Making sure that community school
teachers and other adults can sustain this
work requires a deep commitment to the
type of democratic work structures that
Jason and his colleagues have established.
As the stories of these powerful teachers
attest, embracing community schooling
goes far beyond wraparound services. At
its heart, this is a movement to redefine
teaching and learning. O
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