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Introduction

The psychological principles described in this booklet summarize some of the important results of recent
research on learning that is relevant for education. They attempt to integrate research coming from diverse
areas of psychology including educational, developmental, cognitive, social, and clinical psychology. This
research has offered us new insights into the learning process and the development of knowledge in many
subject-niatter areas. As a result, curricula and instruction are changing in the schools today attempting to
become mote student-centered than teacher-centered, connect the school to real life situations, and focus on
understanding and thinking rather than on memorization and drill and practice.

Although each principle is explained on its own, all 12 principles are best understood as an organized
whole with one supporting the others. Asa whole, these principles are meant 10 provide a comprehensive
framework for the design of curricula and of instruction. Indeed, they are found behind a number of
innovative programs in schools across the world today.

We begin with a discussion of three principles that are widely recognized as forming the basis on which
teachers should design the learning environments of today’s schools; namely, learning environments that
encourage students to be active leamers, 10 collaborate with other students, and to use meaningful tasks and
authentic materials. We continue with seven principles that focus on cognitive factors that are primarily
internal but also interact with environmental factors in important ways. Teachers need to take these
principles into consideration in order to design more effective curricula and instruction. We end with a
discussion of developmental and individual differences and with motivational influences on learning. These
last two areas are very important for learning and instruction and deserve to become independent booklets

10 be treated adequately.

We have not dealt with a subject that is becoming very important in the schools of today and this has to do
with the use of information and communication technology to support leamning. We have not done so
because this area is too vast and we believe that a special booklet needs to be devoted to it.

In discussing each principle, we start by presenting a summary of the research findings and then continue
describing the implications for teaching that follow from them. At the end of the booklet there is a list of
suggested readings that provide further information on the principle that have been discussed.



1. Active Involvement
Learning requires the active, constructive involvement of the learner
Research findings

Learning at school requires students to pay attention, to observe, to memorize, to understand, to set goals
and to assume responsibility for their own learning. These cognitive activities are not possible without the
active involvement and engagement of the learmer. Teachers must help students to become active and goal-
oriented by building on their natural desire to explore, to understand new things, and to master.

Application

It is a challenge for teachers to create interesting and challenging learning environments that encourage the
active involvement of students. The following are some suggestions as to how this can be done:

1. Avoid situations where the students are passive listeners for long periods of time.

2 Provide students with hands-on activities, such as, experiments, observations,
projects, etc.

3. Encourage participation in classroom discussions and other collaborative activities.

4. Organize school visits to museums and technological parks.

5 Allow students to take some control over their own learning. Taking control over
one’s learning means allowing students to make some decisions about what to learn
and how.

6. Assist students in creating learning goals that are consistent with their interests and
future aspirations.

Suggested Readings

Elmore, R.F., Peterson, P.L., & McCarthy, S.J., (1996), Piaget, 1. (1978);, Scardamalia, M., & Bereiter, C.
(1991)



2. Social Participation

Learning is primarily a social activity and participation in the social life of the school is central Jfor
learning to occur.

Research findings

For many rescarchers social participation is the main activity through which learning occurs. Social activity
and participation begin early on. Parents interact with their children and through these interactions children
acquire the behaviors that enable them to become effective members of society. According to the
psychologist Lev Vygotsky, the way children learn is by internalizing the activities, habits, vocabulary,
and ideas of the members of the community in which they grow up.

The establishment of a fruitful collaborative and cooperative atmosphere is an essential part of school
learning. Research has shown that social collaboration can boost student achievement, provided that the
kinds of interactions that are encouraged contribute to learning, Finally, social activities are interesting on
their own and help to keep students involved in their academic work. Students work harder to improve the
quality of their products (essays, projects, artwork, etc.) when they know that they will be shared with other
students.

Application
Teachers can do many things to encourage social participation in ways that facilitate learning:

1. They can assign students to work in groups and take the role of a coach that provides
guidance and support to the group.

2. They can create a classroom environment that includes common workspaces and the sharing
of resources.

3. Through modeling and coaching, they can teach students how to cooperate with each other.

4. They can create circumstances for students to interact with each other, to express their
opinions, and evaluate other students’ arguments

5. An important aspect of social learning is to link the school to the community at large. In this
way students’ opportunities for social participation are enlarged.

Suggested Readings

Brown, A.L., Ash, D., Rutherford, M., Nakagawa, K., Gordon, J., & Campione, 1.C., (1996); Collins, A.,
Brown, J.S., & Newman, S.F., (1989); Rogoff, B (1990); Vygotsky, L.S. (1978)



3. Meaningful Activities

People learn best when they parficipate in activities that are perceived to be useful in real life and are
culturally relevant.

Research findings »

Many school activities are not meaningful in that students do not understand why they are doing them,

what is their purpose and usefulness. Sometimes school activities are not meaningful because they are not
culturally appropriate. Many schools are communities where children from diverse cultures learn together.
There are systematic cultural differences in practices, in habits, in social roles, etc. that influence learning.

Sometimes meaningful activities for students coming from one cultural group are not meaningful to
students who are coming from another cultural group.

Application

Teachers can make classroom activities more meaningful by situating them in an authentic context. An
example of an authentic context is a context in which the activity is typically used in real life. For example,
students can improve their oral language and communication skills by participating in debates. They can
improve their writing skills by being involved in the preparation of a classroom newspaper. Students can
learn science by participating in a community or school environmental project. The school can be in

contact with local scientists and invite them to for a lecture, or allow the students to visit their labs.

It is important for teachers to be familiar with the cultural differences of the children in their classroom and
to respect these differences. They must see them as strengths to be build on rather than as deficits. Children
will feel differently in the classroom if their culture is reflected in the common activities. School routines
that are unfamiliar to some children can be introduced gradually so that the transition can be less traumatic
for ethnically diverse groups.

Suggested Readings

Brown, J. S., Collins, A., & Duguid, P. (1989); Heath, S.B. (1983)



4. Relating New Information to Prior Knowledge
New knowledge is constructed on the basis of what is already understood and believed.

Research findings

The idea that people’s ability to learn something new 1s related to what they already know is rather old but
more recent research findings have shown that it is criucal for learning to occur. It is not possible for
someone to understand, remember, or learn something that is completely unfamiliar. Some prior
knowledge is necessary for understanding the task at hand. But, having the prerequisite prior knowledge is
not sufficient to ensure adequate results. People must activate their prior knowledge in order to be able to
use it for understanding and for leaming, Research shows that students do not consistently see the
relationships between what they read and what they already know. Research also shows that learning is
enhanced when teachers pay close attention to the prior knowledge of the learner. It also helps to use this
knowledge as the starting point for instruction.

Application
Teachers can help students activate prior knowledge and use it for the task at hand. This can be done in a
number of ways.

1. Teachers can discuss the content of a lesson before starting in order to ensure that the students
have the necessary prior knowledge and in order to activate this knowledge.

2. Often students’ prior knowledge is incomplete or there are false beliefs and critical
misconceptions. Teachers do not simply need to know that students know something about
the topic to be introduced. They need to investigate students’ prior knowledge in detail so that
false beliefs and misconceptions can be identified.

3. Teachers may need to go back to cover important prerequisite material or ask the students to
do some preparatory work on their own.

4. Teacher questions can be very useful for helping students sce relationships between what they
read and what they already know.

5. Effective teachers can help students to learn to see relationships and make connections. They
can do so by providing a model or a scaffold that students can use as support in their efforts to
improve their performance.

Suggested Readings

Bransford, J. D. (1979); Bransford, J.D., Brown, A.L., & Cocking, RR. (1999)



5. Being Strategic

People learn by employing effective and flexible strategies that help them to understand, reason, memorize,
and solve problems.

Resea{ch findings

Children develop strategies to help them solve problems from early on. For example, when preschool
children are told to go to the supermarket to buy a list of food items, they often repeat the items on their
way to remember them better. These children have discovered rehearsal as a strategy to improve their
memory without anybody telling them to do so. When they go to school, children need help from teachers
to develop appropriate strategies for solving math problems, understanding text, doing science, learning
from other students, etc. Research shows that when teachers make systematic attempts to teach learning
strategies to students substantial gain can result.

Strategies are important because they help students understand and solve problems in ways that are
appropriate for the situation at hand. Strategies can improve leaming and make it faster. Strategies may
differ in their accuracy, in their difficulty of execution, in their processing demands, and in the range of
problems they apply. The broader the range of strategies that children can use appropriately, the more
successful they can be in problem solving, in reading, in text comprehension, in memorizing, etc.

Application

Teachers must recognize the importance of students knowing and using a variety of strategies. The teaching
of strategies can be done directly or indirectly. In the latter case the teacher can provide students with a
problem situation and model the inquiry process or ask key questions. For example, in reading, teachers can
explicitly show students how to outline the important points in a text and how to summarize them.
Alternatively, they can ask a group of students to discuss a text and summarize it. They can help in this
process by participating in the discussion and by asking critical questions. In science, teachers can show
students how to conduct experiments: how to form hypotheses, how to keep a systematic record of their
findings, and how to evaluate them.

It is important to ensure that students learn to use these strategies on their own and do not rely on teachers
to always provide the necessary support. Teachers need to gradually fade their assistance and allow
students to take greater responsibility of their learning,

Suggested Readings

Mayer, R.E. (1987); Palincsar, A.S., & Brown, A L. (1984), White, BY., & Frederickson, J.R. (1998).



6. Engaging in Self-Regulation and Being Reflective

Learners must know how to plan and monitor their learning, how to set their own learning goals and how
fo correct errors.

Research findings

The term self-regulation is used here to indicate students’ ability to monitor their own learning, to
understand when they are making errors, and to know how to correct them. Self-regulation is not the same
as being strategic. People can use strategies for learning mechanically, without being fully aware of what
they are doing. Self-regulation involves the development of specific strategies that help learners evaluate
their learning, check their understanding, and correct errors when appropriate.

Self-regulation requires reflection in the sense of awareness of one’s own belicfs and strategies. Reflection
can develop through discussion, debates, and essays where children are encouraged to express their
opinions and defend them. Another important aspect of reflection is being able to distinguish appearance
from reality, commonsense beliefs from scientific knowledge, etc.

Application

Teachers can help students become self-regulated and reflective by providing opportunities to

1) plan how to solve problems, design experiments, read books, etc.,

2) evaluate the statements, arguments, problem solutions, etc. of others or of the self,

3) check their thinking and ask questions to themselves about their understanding (Why am I doing
what I am doing? How well am I doing? What remains to be done? etc.),

4) develop realistic knowledge of themselves as learners (1 am good in reading, but need to work on
my math),

5) set their own learning goals, and

6) know which are the most effective strategies to use and when to use them.

Suggested Readings

Brown, A.L., (1975); Bockaerts, M., Pintrich, P., & Zeidner, M. (Eds) (2000) ; Marton, F., & Booth, S.
(1997)



7. Restructuring Prior Knowledge

Sometimes prior knowledge can stand in the way of learning something new. Students must learn how to
solve internal inconsistencies and restructure existing conceptions when necessary.

Research findin

Sometimes existing knowledge can stand in the way of understanding new information. While this is often
the case in the leaming of science and mathematics, it can apply to all subject-matter areas. It happens
because our current understanding of the physical and social world, of history, of theorizing about numbers,
etc., is the product of thousands of years of cultural activity that has radically changed intuitive ways of
explaining phenomena. For example, in the area of mathematics, many children make mistakes when they
use fractions because they use rules that apply to natural numbers only. Similarly, in the physical sciences,
students form various misconceptions. The idea that the earth is round like a pancake or like a sphere
flattened on the top happens because it reconciles the scientific information that the earth is round, with the
intuitive belief that the earth is flat and that people live above its top. Misconceptions do not appear only in
young children. They are common in high school and college students as well.

Application
What can teachers do to facilitate the understanding of counter-intuitive information?

1. Teachers need to be aware that students have prior beliefs and incomplete understandings that can
come in conflict with what is being taught at school.

2. It is important to create the circumstances where alternative beliefs and explanations can be
externalized and expressed.

3. Teachers need to build on the existing ideas of students and slowly lead them to more mature
understandings. Ignoring prior beliefs can lead in the formation of misconceptions.

4. Students must be provided with observations and experiments that have the potential of showing
to them that some of their beliefs can be wrong. Examples from the history of science can be used
for this purpose.

5. Scientific explanations must be presented with clarity and when possible exemplified with models.

6. Students must be given enough time to restructure their prior conceptions. In order to do this it is
better to design curricula that deal with fewer topics in greater depth rather than cover a great deal
of topics in a superficial manner.

Suggested Readings

Carretero M., & Voss, J. (Eds), (1994); Driver, R, Guesne, E., & Tiberghien, A., (Eds), (1985); Schnotz,
W., Vosniadou, S., & Carretero, M. (Eds), (1999); Vosniadou, S. & Brewer, W.F. (1992)



8. Aiming Towards Understanding Rather than Memorization

Learning is better when material is organized around general principles and explanations rather than
when it is based on the memorization of isolated facts and procedures.

Research findings

All teachers want their students to understand what they are learning and not to memorize it in a superficial
way. Research shows that when information is superficially memorized it is easily forgotten. On the
contrary, when something is understood it is not forgotten casily and it can be transferred in other situations
(sec also next principle on transfer). In order to understand what they are being taught students must be
given the opportunity to think about what they are doing, to talk about it with other students and with
teachers, to clarify it and understand how it applies to many situations.

Applications

How does one teach for understanding? The following are some tasks teachers can do in order to promote
understanding of the material that has been taught.

1. Ask students to explain a phenomenon or a concept in their own words.

2 Show students how to provide examples that illustrate how a principle applies or how a law
works.

3. Students must be able to solve characteristic problems in the subject-matter area. Problems
can increase in difficulty as students acquire greater expertise.

4. When students understand the material they can see similarities and differences, they can
compare and contrast, and they can understand and generate analogies.

5. Teach students how to abstract general principles from specific cases and generalize from
specific examples.

Suggested Readings

Halpern, D.F. (Ed.). (1992); Resnick, L.B., & Klopfer, LE., (Eds) (1989); Perkins, D. (1992)



9. Helping Students Learn to Transfer

Research findings

Students often cannot apply what they have leamed at school to solve real world problems. For example,
they may learn about Newton’s laws at school but Jil to see how they apply in real life situations. Transfer
is very important. Why should someone go to school if what is learned there does not transfer to other
situations and can be used outside of school?

Application

Teachers can improve students’ ability to transfer what they have learned at school by

1.

insisting on mastery of subject-matter. Without adequate degree of understanind, transfer cannot
take place (see previous principle).

helping students see the transfer implications of the information they learn

applying what has been learned in one subject-matter area to other areas to which it may be
related.

showing students how to abstract general principles from concrete examples

helping students learn how to monitor their leaming and how to seek and use feedback about their
progress.

teach for understanding rather than for memorization (see previous principle)

Suggested Readings

Bruer, J.T., (1993); T.D. Bransford, A.L. Brown, and R R. Cocking (Eds), (1999); Bereiter, C. (1997



10. Taking Time to Practice

Learning is a complex cognitive activity that cannot be rushed. It requires considerable time and amounts
of practice to start building expertise in an area.

Research findings

Research shows that people must spend a great deal of practice to acquire expertise in an area. Even small
differences in the amount of time during which people are exposed to information can result in large
differences in the information they have acquired. Cognitive psychologists Chase and Simon (1973) studied
chess experts and found that they had often spent as many as 50,000 hours practicing chess. A thirty five
year old chess master who has spent 50,000 hours playing chess must have spent 4 to 5 hours every day on
chess from the age of 5 for 30 years! Less accomplished players have spent considerable less amount of
time playing chess.

Research shows that the reading and writing skills of high school students relate to the hours they have
spent on reading and writing. Effective reading and writing require a lot of practice. Students from
disadvantaged environments who have less opportunities to learn and who miss school because of work or
illness will not be expected to do as well at school compared to children who had more time to practice and
acquire information.

Applications

Many educational programs are designed to increase one’s exposure to learning situations preferably at an
early age. Here are some recommendations for how teachers can help students spend more time on
learning tasks.

1. Increase the amount of time students’ spend on learning in the classroom.

2. Give students learning tasks that are consistent with what they already know.

3. Do not try to cover too many topics at once. Give students the time to understand the new
information.

4. Help students engage in “deliberate practice” that includes active thinking and monitoring of their
own learning (see sections on self-regulation)

5. Give students access to books so that they can practice reading at home.

6. Be in contact with parents so that they can learn to provide richer educational experiences for their
children.

Suggested Readings

Bransford, J.D; Chase, W.G., and Simon, H.A. (1973); Coles, R. (1970)



11. Developmental and Individual Differences

Research findings

Research shows that there are major developmental differences in leamning. As children develop, they form
new ways of representing the world and they also change the processes and strategies they use to
manipulate these representations. In addition there are important individual differences in learning.
Developmental psychologist Howard Gardner has argued that there are many dimensions of human
intelligence other than the logical and linguistic skills that are usnally valued in most school environments.
Some children are gified in music, others have exceptional spatial skills (required for example, by
architects and artists), or bodily/kinesthetic abilities (required by athletes), or abilities to relate to other
people, etc. Schools must create the best environment for the development of children taking into
consideration such individual differences.

Application

1. Learn how to assess children’s knowledge, strategies and modes of learning adequately.

2. Introduce children to a wide range of materials, activities and learning tasks that include language,
mathematics, natural sciences, social sciences, ar, music, movement, social understanding, etc.

3. Identify students’ areas of strength, paying particular attention to the interest, persistence, and
confidence they demonstrate in different kinds of activities.

4. Support students’ areas of strength and to utilize these areas of strength to improve overall
academic performance.

5. Guide and challenge students’ thinking and leaming.

6. Ask children thought provoking questions and pose problems and urge children to test hypotheses
in a variety of ways

7 Create connections to the real world by introducing problems and materials drawn from everyday
situations

8. Show children how they can use their unique profiles of intelligence to solve real world problems.

9 Create the circumstances for students to interact with people in the community and particularly

with adults who are knowledgeable and enthusiastic about the kinds of things that are of interest to
the students.

Suggested Readings

Case, R. (1978); Chen, J., Krechevsky, M. , Viens, J., & Isberg, E., (1998); Gardner, H., (1991); Gardner,
H. (1993)



12. Creating Motivated Learners

Learning is critically influenced by learner motivation. Teachers can help students become more motivated
learners by their behavior and the statements they make.

* Research findings

Motivated learners are easy to recognize because they have a passion for achieving their goals and are
ready to expend a great deal of effort. They also show considerable determination and persistence. This
influences the amount and quality of what is learned. All teachers want to have motivated learners in their
classrooms. How can they achieve this?

Psychologists distinguish between two kinds of motivation: Extrinsic motivation and intrinsic motivation.
Extrinsic motivation results when positive reinforces are used to increase the frequency of a target
behavior. Praise, high grades, awards, money, food etc. can be used for that effect. Intrinsic motivation is
when leamners actively participate in activities without having to be rewarded for it. The child who likes to
put together puzzles for the fun of it is intrinsically motivated.

An important characteristic of intrinsically motivated learners is their belief that effort is important for
success. Teachers can influence students' determination to achieve by their behavior and the statements
they make.

Application
Teachers must use encouraging statements that

reflect an honest evaluation of learner performance

recognize student accomplishments

attribute student achievement to internal and not external factors (e.g., you have good ideas)
help students believe in themselves (you are putting a lot of effort on math and your grades
have much improved)

5. provide feedback about the strategies they use and instruction as to how to improve them

6. help learners set realistic goals

B

It is also important to

7 refrain from ability grouping arrangements. Ability grouping gives the message that ability is
valued more than effort.

8. promote cooperation rather than competition. Research suggests that competitive
arrangements that encourage students to work alone to achieve high grades and rewards tend
to give the message that what is valued is ability and diminish intrinsic motivation.

9. provide novel and interesting tasks that challenge learners’ curiosity and high order thinking
skills at the appropriate level of difficulty

Suggested Readings _
Deci, EL. & Ryan, R. (1985); Dweck, C.S. (1989); Lepper, M. & Hodell, M. (1989); Spaulding, C.L.
(1992)
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