
Understanding more about how people learn can help teachers harness
the mental energy present in all their students. This overview presents
some key findings of cognitive research on human learning, touches on
what instructional approaches are compatible with our growing under-
standing of how the brain works, and provides some tips on how to
incorporate this information into your teaching.

Key Findings of the Research on Human Learning
The brain searches for meaning.

“Whatever else we are as human beings, we have an innate desire for
meaning,” says Parnell (1996, 50). Learners of all ages discover meaning
by making connections.

Recent cognitive research tells us that the need for developing connec-
tions is rooted in the basic functioning of the brain itself. An individual
brain cell may be connected to 10,000 or more other brain cells. In 
simplified terms, each brain cell receives messages from other cells and
decides to pass each message along depending on the amount of 
electrical charge behind the message. When it finds little or no connec-
tion, the message may be discarded. Every time a person experiences
something that “connects” with a previous experience, that experience
tends to “stick,” and something is learned (Parnell 1996). In the 
classroom, this means that teachers should help students to actively
make connections:

• Build curricula around what students already know. If facts are 
presented as part of a larger picture and associated with past learning,
the brain is more likely to remember them (Bruer 1997).

• Create meaning by linking information to real-life experience. When
possible, connect information to other personal associations (Jensen
1996).

• Give students choices about what they learn so that they can choose
what is most relevant to them.

• Use meaning-making activities such as journal writing. For example, 
at the end of a lesson, students would write down what they learned,
how the learning relates to what they already know, and how they can
use this information in the future (Sousa 1998).

• Embed learning in everyday activities. For instance, students practice
language skills by making signs for an event.
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• Use stories, complex themes, and metaphors to link
information and understanding.

• Create interdisciplinary curricula, or find times when it
is possible to address one topic across disciplines.

Meaning is also created by identifying “patterns.” The
brain resists assimilating isolated bits of information; it
prefers to integrate information by recognizing and
incorporating patterns (Caine and Caine 1995; Della
Neve, Hart, and Thomas 1986). What can teachers 
do in the classroom to take advantage of the brain’s 
preference for patterns?

• Present a variety of material that initially seems
unconnected, then model ways of making 
connections—for example, by webbing or talking 
out loud about the reasons why and how certain
pieces are joined.

• Encourage students to talk about material in an
unstructured way, discovering on their own how each
piece of the puzzle fits into something larger and
how the connections that are made might vary from
student to student (Jensen 1996).

The brain is a complex system.

The brain is a system of thoughts, emotions, imagina-
tion, and physiology that constantly exchanges infor-
mation with its environment. As a “parallel processor,”
the brain is able to perform many functions simultane-
ously (Caine and Caine 1994). Information broken up
into small chunks, with supplied answers at every turn,
does not take advantage of such complexity (Nadis
1993). What are the implications for teaching and
learning? Teachers should:

• Allow learning to follow its own course. Recognize
that the brain does not always take logical steps
down one path, but can go down a hundred paths
simultaneously. With varied experiences, students
make connections, extract patterns, and retain 
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“Teachers spend about 90 percent of
their planning time devising lessons so
students will understand the learning
objective (i.e., make sense of it). But to
convince a learner’s brain to persist with
that objective, teachers need to be more
mindful of helping students establish
meaning” (Sousa 2003, 26).

Making Learning Last

“Attaching sense and meaning to new learning can occur only if the learner has adequate time to
process and reprocess it. This continuous reprocessing is called rehearsal and is a critical compo-
nent in the transference of information from working memory to long-term storage. Two major 
factors should be considered in evaluating rehearsal: the amount of time devoted to it . . . and the
type of rehearsal [rote or elaborative] carried out.... [Rote rehearsal] is used when learners need to
remember and store information exactly as it entered working memory…. By contrast, elaborative
rehearsal is used when . . . it is important to associate new learnings with prior learnings to detect
relationships” (Sousa 2003, 27-28).

Sousa also describes another key finding from research about the brain and learning—the stages
of memory:

Immediate memory is the ability to hold on to items, from a few seconds to about a minute,
to accomplish a particular task…. The task is often completed subconsciously and the
memory of it quickly fades…. However, [with practice], there is a high probability that the
information will move to the conscious processor—working memory. Working memory is
the ability to hold items long enough to consciously process and reflect on them and to
carry out related activities during the processing, which can take from minutes to hours….
Long-term memory is the ability to store information in a permanent form for months, years,
and even for a lifetime…. [In classrooms], permanent storage is most likely to occur when
the learning makes sense and has meaning (2003, 23-25).



information in different ways (Della Neve, Hart, and
Thomas 1986).

• Realize that it takes some students longer to make
connections. Instructional planning should provide
opportunities for some students to have this extra
time, while still maintaining a sense of coherence
(Caine and Caine 1995).

There are many ways to be intelligent.

Intelligence is multifaceted, with traditional IQ tests
measuring only some aspects of it. Howard Gardner
has identified eight basic types of intelligence:
verbal/linguistic, musical/rhythmic, naturalist,
logical/mathematical, visual/spatial, bodily/kinesthetic,
interpersonal, and intrapersonal (Sousa 2003). This
understanding suggests that teachers should:

• Consider more than one type of intelligence when
planning instruction. For example, when teachers link
music to math or visual art to biology, they are more
likely to tap into the many ways that students learn.

• Promote self-directed learning in which students ask
researchable questions; identify varied resources;
and initiate, implement, and bring closure to a learn-
ing activity. Regardless of the focus—studying the
nesting habits of local birds or solving a mock
crime—these projects draw on numerous intelli-
gences (Campbell 1997).

• Teach students about the theory of multiple intelli-
gences, and then ask them to think about which
intelligences they use during different activities
(Greenhawk 1997).

• Provide choices so that students can pursue 
individual interests using individual strengths.

Learning is an emotional activity.

Emotions often serve as a link for retrieving information
and enhancing long-term memory. “The more personal
meaning a learner experiences in conjunction with any
material to be learned, the greater the retention and
application will be” (Greenleaf 2003). If we recall an
event from years ago, most often there is some 
emotion attached to it (McClanahan 1998). In general,
how a person feels in a learning situation determines
the amount of attention he or she devotes to it—and
increased attention is more likely to result in learning
and retention (Sousa 1998). How can teachers use this
knowledge to improve instruction? They can:

• Create a comfortable, nonthreatening climate.
Anything that students might interpret as punitive,
critical, or threatening may act as a barrier to learning
(Della Neve, Hart, and Thomas 1986).

• Engage students personally through the use of jour-
nals, discussion, sharing, and reflection. If there is a
significant current event that may have personal
meaning for the students, ask them to talk or write
about it.

• Use theater and drama—ideal forums to engage 
the emotions.

Learning is a social activity.

Learning is heavily influenced by the interaction of the
individual with the larger social environment. Our minds
respond to interaction with others, in part because
these situations often engage emotions, as discussed
earlier. What are the implications for the classroom?
Teachers can:

• Create a classroom atmosphere in which students
interact comfortably and see themselves as part of a
learning community.

• Look for opportunities for students to work in 
small-group settings.

• Use peer tutoring.
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Ask not how smart is the child,
but how is the child smart?”
(Howard Gardner in Sousa 2003, 35).Some Ways to Provide 

More Time for Learning
• Use review through application regularly. Some

concepts take 24 repetitions before mastery.

• Incorporate time for reflection into everyday
classroom practices. It allows students’ brains
to develop meaning and personal relevance
from the concepts introduced by the teacher.

• Integrate one subject’s concepts into other
academic areas. It makes sense to the brain
and frees up time for high-level thinking and
thorough application of the skills in lessons.

• Use the 20-2-20 rule. Re-explain within 20
minutes, review and apply within 2 days, and
reflect upon and further apply within 20 days
(Erlauer 2003, 96).



Metacognitive skills enhance learning.

Successful students do more than acquire knowledge
of facts and concepts. They have an awareness of
how they are learning and use it to monitor their own
thought processes and to change their approach to fit
the situation or activity (Bruer 1997). Some researchers
argue that “teaching thinking skills, learning strategies,
problem solving, and creativity can make a difference
as fundamental as how the brain itself works” (Languis
1998, 46). Metacognition involves being aware of one’s
strengths and weaknesses as a learner. What are the
implications for teaching?

• Teachers should realize that, for some students,
weak metacognitive skills can act as a barrier to
learning—but that these skills can be taught.

• Involve students in discussions of their learning
process and problem-solving strategies. By listening
to students think out loud, teachers can better 
recognize what specific understanding a student 
is missing, and then help the student obtain it 
(Bruer 1997).

Practices Supported by 
Cognitive Research
Many current instructional approaches are compatible
with our growing understanding of how the human
brain works. Several examples are highlighted here.

Thematic, Integrated Curriculum

There are many ways to organize learning around
common themes, and cognitive research clearly 

supports the integrative approach. Specifically, it 
creates the expectation in students that there are 
connections to be made: connections with upcoming
ideas in the same course, with other courses, and 
with out-of-school settings (Perkins 1991). This
process takes advantage of the mind’s continual
search for meaning.

Cooperative Learning 

Much research has suggested that cooperative 
learning can be effective; our knowledge of cognitive
research suggests why. Working in groups can fulfill
the human need for social interaction and can cultivate
emotional responses in students. In addition, each 
student’s role in contributing to the group and working
toward a common goal creates a powerful purpose for
individual learning (Jensen 1998, 33).

Block Scheduling

Longer teaching periods offer opportunities to provide
the experiences compatible with the complex nature of
the brain. Teachers have time to introduce a new topic
with “hooking” activities that stimulate questions in
each student. More time is also available to make 
connections to real concerns, leading to higher levels
of student motivation (Fitzgerald 1996). In addition,
several different instructional approaches can be used
in one period, calling on a variety of intelligences.
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To decrease stress for students
and so decrease a barrier 

to learning:
•  Set clear classroom rules with predetermined

consequences.

•  Speak respectfully to students, address them
by name, get to know them as individuals, and
make each person feel special.

•  Use rubrics for assignments so that students
know the exact expectations for earning 
specific grades.

•  Smile, have fun teaching, and show a sense of
humor (Erlauer 2003, 20).

Given describes the brain’s learning systems—
emotional, social, cognitive, physical, and reflec-
tive—and suggests that teachers act as “talent
scouts” to help students identify strengths and 
so develop their reflective learning system. 
This system:

considers personal achievements and
failures and asks what worked, what 
didn’t, and what needs improvement....
That is, children can learn to ask them-
selves, “Did I learn best when listening
compared to reading, or handling 
information, or when working with 
others versus working alone?” Although
the reflective learning system is the last
to develop biologically, it . . . [acts] as the
brain’s executive officer.... Without explicit
instruction in self-monitoring and per-
formance analysis, however, this system
can go dreadfully underdeveloped 
(2002, 8-9).



The Learning Cycle Approach

Research demonstrates that this popular approach in
science instruction “(exploration, invention, and appli-
cation) results in higher content achievement, improved
thinking skills, and better attitudes toward science”
(Gabel 2004, 204). Our new understandings of how
the mind works help to explain its success.

During the first phase of the Learning Cycle Approach,
students explore new materials and ideas with minimal
guidance, raising questions about the phenomena
being explored and identifying patterns of regularity—
two practices that reflect the brain’s quest for meaning.
In the invention phase, terms and concepts are intro-
duced that explain the patterns discovered in the
exploration phase. In the application phase, students
apply the terms and concepts to new situations—thus
learning to generalize in a broader context, and once
again nurturing the brain’s need to construct meaning
(Klosowski 1998).

Teaching Higher-Order Thinking Skills

The human brain’s capacity to act as a parallel proces-
sor and function on many levels at once helps to
explain why providing opportunities for higher-order
thinking is an important instructional approach. Asking
thought-provoking questions or requiring students to
explain their reasoning can encourage learners to
make connections between past and new learning,
create new neural pathways, strengthen existing path-
ways, and increase the likelihood that the new learning
will be consolidated and stored for future retrieval
(Sousa 1998).

Nummela and Rosengren explain that traditional meth-
ods of teaching are similar to giving students a single
route to reach a destination, whereas teaching 
methods that take advantage of the brain’s capacity for
complex problem-solving are more similar to giving
students a map offering many possible routes to reach
a destination. Route learning is quicker, and easier to
test, but “contains far less information than maps”
(1988, 85).

Putting It All Together in the Classroom

Research has much to tell us about how children learn
and what instructional methods are most effective. Yet,
teachers still face the task of constructing classroom
environments that take advantage of this knowledge.
Fogarty (1998) suggests eight guidelines for the 
“intelligence-friendly” classroom:
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Restructuring Prior Knowledge
Sometimes existing knowledge can stand in the
way of understanding new information. For exam-
ple, 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 intu-
itive belief that it is flat and that people live upon its
top. Such misconceptions do not apply only in
young children. They are common in high school
and college students as well.

While such misconceptions are often the case in
the learning of science and mathematics, the 
problem can apply to all subject-matter areas.

In the classroom

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

• Teachers need to be aware that students have
prior beliefs and incomplete understandings that
can conflict with what is being taught.

• It is important to create the circumstances where
alternative beliefs and explanations can be exter-
nalized and expressed.

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

•  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.

• Explanations must be presented with clarity and,
when possible, exemplified with models.

• Students must be given enough time to restruc-
ture their prior conceptions. In order to do this, it
is better to design curricula that deal with fewer
topics in greater depth than attempting to cover
many topics in a superficial manner (excerpted
from Vosniadou 2001).



• Establish a safe emotional climate. In such a climate,
risk-taking is the norm, and students feel that wrong
answers are as much a part of learning as right
answers. Specific strategies include tapping into the
emotional intelligences of the learners and organizing
diverse small-group work.

• Create a rich learning environment. Use presenta-
tions of science equipment, art supplies, or 
computers designed to stimulate curiosity. Create
“mini-environments” that facilitate a variety of activi-
ties, including one-on-one interactions between 
students and between the teacher and the student,
quiet reflection, and learning centers. Sensory
input—music, print materials, visually appealing 
bulletin boards—can also engage students’ interest.

• Teach the mind-tools and skills of life. These run the
gamut from communication skills necessary in any
social environment to skills needed to program 
computers. Specific skills might include critical 
thinking (prioritizing, comparing, and judging); cre-
ative thinking (inferring, predicting, and generalizing);
social skills (team leadership and conflict resolution); 
technological skills (keyboarding and searching the
Internet); visual skills (painting and sculpting); and
performance arts (dancing and acting).

• Develop the skillfulness of the learner. Student skills
are developed through mediation, practice, coaching,
and rehearsal. Skill development occurs through for-
mal teaching structures—such as direct instruction—
as well as through independent readings and
research and the dialogue of peer coaching 
and mentoring.

• Challenge students with hands-on learning 
opportunities. These would include lab-like situations
and other real-life experiences that invite the learner
to become an integral part of the process.

• Involve many facets of intelligence. It is not necessary
to include all eight intelligences in every lesson, but
teachers might reasonably try to incorporate several
different ways of understanding in any given 
assignment. For example, working on a classroom
newspaper requires that students interview 
(interpersonal), write (verbal), design and lay out
(visual), and critique (logical).

• Transfer learning from the public arena to the 
personal. Through reflection, make learning 
meaningful and relevant. Possible tools for reflection
include reading-response journals, in which the 
reader writes a personal, immediate response to
what has been read; and learning logs, which record
thoughts, comments, and questions prior to or 
following an experience.

• Balance traditional assessment measures with 
portfolios and performance assessments. In addition
to letter grades, use portfolio assessments (on 
collections of students’ best work) and performance
assessments (on speeches, presentations, plays,
concerts, etc.).

Generally speaking, “[t]eachers can help students learn
more effectively if they create opportunities for students
to relate the curriculum to their personal lives, provide
an environment that reveals multiple meanings of
material, and allow students to see the dynamic nature
of information” (Slavkin 2003).

Using Research and Best Practice to Support Good Teaching6



Bruer, J.T. (1997). A science of learning. The American School
Board Journal (February 1997), 24-27.

Caine, R.N., & Caine, G. (1994). Making connections: Teaching and
the human brain. Reading, MA: Addison-Wesley.

Caine, R.N., & Caine, G. (1995). Reinventing schools through brain-
based learning. Educational Leadership (April 1995), 43-47.

Campbell, L. (1997). Variations on a theme: How teachers interpret
MI theory. Educational Leadership (September 1997), 14-19.

Della Neve, C., Hart, L.A., & Thomas, E.C. (1986). Huge learning
jumps show potency of brain-based instruction. Phi Delta Kappan
(October 1986), 143-148.

Erlauer, L. (2003). The brain-compatible classroom: Using what we
know about learning to improve teaching. Alexandria, VA:
Association for Supervision and Curriculum Development.

Fitzgerald, R. (1996). Brain-compatible teaching in a block 
schedule. The School Administrator (September 1996), 20-21, 24.

Fogarty, R. (1998). The intelligence-friendly classroom. Phi Delta
Kappan (May 1998), 655-657.

Gabel, D. (2004). Chapter 9: Science. In G. Cawelti (Ed.),
Handbook of research on improving student achievement (3rd ed.).
Arlington, VA: Educational Research Service.

Gardner, H. (1993). Multiple Intelligences: Theory into practice. New
York: Basic Books.

Given, B.K. (2002). Teaching to the brain’s natural learning 
systems. Alexandria, VA: Association for Supervision and
Curriculum Development.

Greenhawk, J. (1997). Multiple intelligences meet standards.
Educational Leadership (September 1997), 62-64.

Greenleaf, R.K. (2003). Motion and emotion. Principal Leadership
(May 2003), 14-19. 

Jensen, E. (1996). Brain-based learning. Del Mar, CA: Turning 
Point Publishing.

Jensen, E. (1998). Teaching with the brain in mind. Alexandria, VA:
Association for Supervision and Curriculum Development.

Klosowski, L. (1998). To what extent is the SCIS 3 science 
curriculum compatible with brain-based learning? Retrieved from
http://esc.calumet.purdue.edu/Activity%20Science%20Research/
Research%20HP

Languis, M.L. (1998). Using knowledge of the brain in educational
practice. NASSP Bulletin (May 1998), 38-47.

McClanahan, A. (1998). Brain research informing classroom prac-
tices. Early Childhood. Western Oregon University. Retrieved from
http://www.tr.wou.edu/train/spring98.htm.

Nadis, S. (1993). Kid’s brainpower: Use it or lose it. Technology
Review (November/December 1993), 19-20.

Nummela, R.M., &  Rosengren, T.M. (1988). The brain’s routes and
maps: Vital connections in learning. NASSP Bulletin (April 1988),
83-86.

Parnell, D. (1996). Cerebral context. Vocational Education Journal
(March 1996), 18-21, 50.

Perkins, D.N. (1991). Educating for insight. Educational Leadership
(October 1991), 4-8.

Slavkin, M. (2003). Engaging the heart, hand, and brain.
Educational Leadership (May 2003), 20-25.

Smilkstein, R. (2003). We’re born to learn: Using the brain’s natural
learning process to create today’s curriculum. Thousand Oaks, CA:
Corwin Press.

Sousa, D.A. (1998). Brain research can help principals reform sec-
ondary schools. NASSP Bulletin (May 1998), 21-28.

Sousa, D.A. (2003). How the gifted brain learns. Thousand Oaks,
CA: Corwin Press.

Vosniadou, S. (2001). How children learn. Educational Practices
Series. International Academy of Education, International Bureau of
Education.

What Research Tells Us About How Children Learn 7

References



What Research Tells Us About How Children Learn8

The following ERS Info-Files are related resources available from
ERS. These resources provide an overview of research and infor-
mation to give you a general understanding of a particular topic or
concern in K-12 education. Each Info-File contains 70-100 pages
of articles from professional journals, summaries of research 
studies and related literature, and an annotated bibliography 
that includes an ERIC-CIJE search. Base cost-recovery price 
per title: $40. Subscriber discounts are available.

Brain-based Education (NT-#5343)

Presents current research from neuroscience on how the brain
works and the implications for learning, teaching, and curriculum.
Articles also address brain-based learning, learning styles, and
left/right brain hemisphericity.

Higher Order Thinking Skills (NT-#5209)

Defines higher-order thinking skills and describes how to teach
these skills to students, including such groups as at-risk students.

Multiple Intelligences (NT-#5130)

Covers programs, curricula, teaching methods, and research
results applicable to the eight intelligences identified by Harvard
psychologist Howard Gardner.

Transfer of Knowledge/Memory Retention (NT-#5321)

Focuses on how students retain and transfer learning that is
obtained in school. Includes research on how and what information
is remembered, as well as strategies for improving student 
retention and transfer of knowledge. 

To order, contact ERS at the address below. Add the greater of
$4.50 or 10 percent of the total price for postage and handling.
Phone and online orders accepted with purchase order number 
or Visa, MasterCard, or American Express.

Educational Research Service is the nonprofit research foundation
that for 30 years has provided education leaders with objective,
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www.ers.org for an overview of the wealth of K-12 resources
available from ERS.
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Questions for Discussion and Reflection

• Brainstorm some ways to integrate small-group settings or peer tutoring into your lesson plans and
teaching methods. Discuss them with your fellow teachers. 

• Reflect on the methods that you use to teach a particular concept or lesson. How might you alter
this method to encourage higher-order thinking skills and stimulate your student’s capacity for 
complex problem solving? Think back to the road map analogy discussed in the text.

• Take a closer look at the guidelines by Fogarty presented on page 6. Is your classroom 
“intelligence friendly”? Share some ideas about how to do this with your colleagues.


