
Beginning
With What

Students Know
Activating Prior Knowledge

You’ve probably watched televised ice skating competitions and heard
announcers wax rhapsodic about double axles or triple Lutzes. Perhaps

the distinctions among these skating feats escaped you. Unless the announcer
explained the movements or you figured them out for yourself, it is likely your
confusion remained during and after the competition.

This experience is reenacted in our classrooms daily. Many students lack
adequate prior knowledge to extract meaning from our instruction. Yet we
often make assumptions that they come to class possessing the skills and infor-
mation to learn what we teach. Some research suggests that this assumption is
erroneous and that learning is influenced as much by students’ prior knowledge
as by the new instruction they receive. Attention needs to be paid to this
fundamental aspect of the learning process.

Students, of any age, bring beliefs and life and academic experiences to the
classroom that influence what and how they learn. At times, such prior knowl-
edge facilitates learning by creating mental hooks that serve to anchor instruc-
tional concepts. Conversely, the acquisition of new content can be thwarted if
it conflicts with students’ preexisting misinformation. As a result, the role of
prior knowledge in learning is paradoxical: It can lead to success and failure in
the classroom. Consequently, teachers and students alike can benefit from taking
time before instruction to identify what is known or, more accurately, believed
to be known about a topic. Many strategies can tap students’ prior knowledge.
Later in this chapter, several are described. 7
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WHAT ROLE DOES BACKGROUND
KNOWLEDGE PLAY IN LEARNING?

Piaget (1968) disagreed with the tabula rasa notion of the child’s mind. Instead,
he proposed that young children gradually developed cognitive structures to
make sense of the world. By the time they enter school, students have con-
structed informal theories about how things work, about themselves, and about
others (Carey & Gelman, 1991; Gardner, 1991). One example of a common
childhood theory is the distinction between living and nonliving things. Some
children perceive movement as a way to distinguish what is alive and what
isn’t. Since people move, they are alive, while plants are not, because they are
stationary. In the classroom, children’s conceptions about living and nonliving
categories, or any other topic about to be taught, can be activated. When this is
done, teaching shifts from transmitting knowledge to blank, absorbent minds to
refining and restructuring preexisting notions. Gardner (1991) asserts that a
significant purpose of education is to correct erroneous notions children
develop early in life.

When preparing for instruction, most of us focus tremendous effort on the
content we will teach. Little planning and instructional time is dedicated to
accessing preexisting knowledge. This oversight can have significant implica-
tions. If students’ preexisting knowledge conflicts with the presented material,
the new information risks being distorted. For example, studies at all grade levels
have shown students’ chronic misunderstanding of basic physics concepts.
When they attempt to explain the upward toss of a ball, they describe an initial
upward force that is balanced at the top of its trajectory, and pulled by gravity
back to the earth (Roschelle, 1997).

Physicists, by contrast, explain the ball toss in terms of a single force, that
of gravity with positive, zero, and decreasing momentum. Research has shown
that errors in solving math and science problems are not random (Roschelle,
1997). Instead, they emerge from students’ underlying concepts or homespun
theories. Furthermore, when students are asked to produce rote memory
answers to questions, they may appear to know more than they do. If asked to
apply the concepts to new problems or to give analogies, they may give
responses that consist of unconventional and unacceptable explanations. To
counteract the potential negative influence of prior knowledge, teachers and
students can dedicate time and effort to making thinking visible and malleable.

It would be a mistake to think that prior knowledge’s only influence on
learning is negative. This is not the case. All learning ultimately begins with the
known and proceeds to the unknown. Background knowledge is the raw mate-
rial that conditions learning. It serves as a basic building block. In many
instances, students possess relevant knowledge that can assist them in success-
fully mastering new content. For example, most children have numerous infor-
mal methods for working with math in their everyday lives. This knowledge can
be tapped when the formal symbol systems of addition and subtraction are
taught in the classroom. By connecting everyday experiences with subjects
encountered in school, students are likely to learn in lasting ways.
Furthermore, by taking a few moments to activate prior knowledge, teachers

8 MINDFUL
LEARNING

01-Campbell.qxd  13-11-02 2:39 PM  Page 8



demonstrate a respectful stance toward the wealth of ideas that all children
possess when they walk into the classroom.

WHAT DO RESEARCH
STUDIES SHOW ABOUT
ACTIVATING PRIOR KNOWLEDGE?

Research has validated the role that activating prior knowledge plays in
students’ academic success. Many prior-knowledge studies have focused on the
basic skills. For example, several studies have shown that reading comprehension
increases when prior knowledge about the content of the text is activated
(Christen & Murphy, 1991; Graves & Cook, 1980; Hayes & Tierney, 1982;
Stevens, 1982). Successful techniques for activating background knowledge
include using graphic organizers, asking questions about the topic, making
associations, and using demonstrations or multimedia to enrich background
knowledge. Such strategies are described later in this chapter.

Likewise, in science and math, studies reveal that activating prior knowl-
edge assists in students’ conceptual change. Clement, Brown, and Zeitsman
(1989) developed a curriculum that elicited everyday knowledge to anchor and
extend students’ understanding of science concepts. Minstrell (1989) demon-
strated the effectiveness of asking students questions about key concepts and
clarifying them before studying scientific principles. Many studies have demon-
strated that mathematics instruction should not necessarily begin with teach-
ing computational algorithms but rather that students should explain their use
of mathematics in everyday life (Ball, 1993; Carpenter & Fennema, 1992;
Carpenter, Fennema, & Franke, 1996; Lambert, 1986).

In a metaanalysis of instructional strategies, Marzano (1998) found that
simply asking students what they know about a topic before beginning a unit
raises achievement. Additional worthwhile processes for eliciting prior knowl-
edge include using visual representations, setting goals, comparing and con-
trasting with other knowledge, and giving brief explanations about the new
content to be learned. Intentionally asking students questions before, during,
and after a lesson involves them in retrieving what they already know.

Before instruction, it makes sense for teachers to tap what students might
know about a topic. In general, students will exhibit one of three levels of
prior knowledge. They might know much, some, or little about the content at
hand. Perhaps students have relevant life experiences that shed light on the
subject. Perhaps they have learned previous academic content that supports
the new concept, and, in many cases, the topic might be unfamiliar or misin-
terpreted. Regardless of how much or little is known about a topic, teachers
can diagnose student knowledge and fine-tune their instructional decisions
based on what they learn. While there are innumerable ways to elicit prior
knowledge, 15 research- and teacher-tested, mindful strategies follow for
your classroom use.
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#1: THE KNOWN AND THE UNKNOWN

Prepare a chart with two columns. Title the first column The Known and the
second The Unknown (see Figure 1.1). Inform students of the topic they are
about to study. To elicit their prior knowledge, ask open-ended questions about
the concept. Sample questions might be, What makes stories interesting to
read? or What makes plants grow? List responses in the first column of the
chart. Concurrently, indicate areas where students exhibit little knowledge or
confusion, and log these in the second column. Also ask students what piques
their curiosity, and log their responses in the second column.
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The Known The Unknown

Figure 1.1 The Known and the Unknown

Known and Unknown charts can be saved or posted and referred to as
students progress through a unit of study. Some teachers have students check
off items as they learn them. Others put the charts away the day they are created
and bring them out at the end of a unit for students to compare and contrast
their prior and current content knowledge.
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#2: THINGS I KNOW,
THINK I KNOW, WANT TO KNOW

After specifying what students will study, ask them to brainstorm what they
think they know and want to know about the topic. Make a chart and divide
it into three sections titled, What I Know, What I Think I Know, and What I
Want or Need to Know (K/T/WTK) (see Figure 1.2). List all suggested ideas. Ask
contributors to identify the appropriate column for their suggestions.
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Figure 1.2 K/T/WTK

What I Want or
What I Know What I Think I Know Need to Know

SOURCE: Adapted from D. S. Ogle (1986).
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#3: WHAT I KNOW,
WANT TO KNOW, AND LEARNED

Three-column charts can be drawn that are similar to K/T/WTK, as shown in
Figure 1.3. A teacher or student serving as the recorder can log what class-
mates say they already know about an upcoming lesson, what they want to
know, and what they learned (KWL) after instruction. Although this method is
similar to the one above, it differs in that it records the entire process of learning
from prior knowledge to completed studies.
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What I Know What I Want to Know What I Learned

SOURCE: Adapted from D. S. Ogle (1986).
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#4: GETTING ORGANIZED
GRAPHICALLY

Students’ prior knowledge can be activated with simple graphic organizers.
Graphic organizers are diagrams that visually display the relationships among
ideas. They can assist students in organizing information and isolating impor-
tant details. For the first example in Figure 1.4, students were asked to write a
given topic in the center of a piece of paper (Step A). Next, they brainstormed
topics they would like to pursue, as shown in Step B. As they progressed
through the unit, they added to their organizers as shown in Step C.
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Figure 1.4 Graphic Organizer
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         to air pollution. industry and the economy.

Air pollution crosses borders affecting people worldwide.

 Air Pollution
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 Air Pollution
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#5: VISUAL SEQUENCING

Background knowledge can be assessed or constructed by visually reviewing
the steps of a lesson, a sequence of events, or a cyclical process. Two templates
are provided in Figure 1.5: a flowchart and a cycle. At the beginning of a unit
of study, students can be asked to identify an object, a procedure, or a critical
event, and to specify its steps or stages—how one event leads to the next—and
final outcomes. As they progress through their studies, students can correct
earlier assumptions and elaborate on each component of a sequence or cycle.
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Figure 1.5 Flowchart and Cycle

Flowchart

Cycle
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#6: VISUALIZING CAUSE AND EFFECT

Students can be asked to explain their assumptions about the causes and effects
of a particular event. Later, as they study the phenomena, they can compare
and contrast their previous assumptions against what has been learned. Cause
and effect charts (see Figure 1.6) are helpful when analyzing a social phenomenon,
historical event, or scientific process.
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Figure 1.6 Cause and Effect Chart
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#7: SEEING SIMILARITIES
AND DIFFERENCES

Discerning similarities and differences among concepts can increase student
understanding. Students’ prior knowledge can be compared and contrasted
with new concepts. Graphic forms such as Venn diagrams and visual analogies
can effectively bridge prior and new knowledge. Teachers can present, or ask
students to identify, similarities and differences using examples such as the two
shown in Figures 1.7A and B.
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Figure 1.7A A Visual Analogy of Similarities

Electron
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Figure 1.7B A Venn Diagram of Similarities and Differences
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Attributes
of Living
Things

Copyright © 2003 by Corwin Press, Inc. All rights reserved. Reprinted from Mindful Learning: 101 Proven
Strategies for Student and Teacher Success by Linda Campbell. Thousand Oaks, CA: Corwin Press.
Reproduction authorized for the local school site that has purchased this volume.

01-Campbell.qxd  13-11-02 2:39 PM  Page 16



#8: THE WHOLE AND ITS PARTS

Students benefit from being introduced to the big-picture concept of what they
are studying (see Figure 1.8). Once this is made explicit, they can identify the
major and minor components of the overall concept they already know and fill
in the rest as they proceed. Questions teachers can pose to elicit prior knowl-
edge include: What is the concept we are considering? What are its main parts?
What are some of its subparts?
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Figure 1.8 A Divided Whole
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#9: SPEAKING CATEGORICALLY

Building on graphic forms, this activity asks students to brainstorm using their
prior knowledge about a concept and then work from parts to major categories
(see Figure 1.9). To begin, put the topic you are about to teach in the middle
of a blackboard or on a chart. Ask students for associations and log their
responses nonsequentially around the concept. For example, in Step A,
students brainstormed modes of transportation. Next, in Step B, they identified
categories that emerged from their previous associations. In Step C, the
categories were specified.
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Figure 1.9 Brainstorming Diagrams
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#10: COMMONLY
SHARED PRIOR EXPERIENCES

Another approach to activating background knowledge is providing experi-
ences that evoke it. A classroom experience that provides a common reference
point for all students can precede a unit. See if one or more of the following
might be appropriate for your classroom:

• Give a demonstration.
Example 1: If you are introducing a new writing convention, first read a
letter that you have written containing a few mistakes. As in a Daily Oral
Language activity, have the students try to identify the errors.
Example 2: If you are teaching about an historical event or geographical
feature, begin by showing students a timeline, illustration, map, or globe.

• Explain the new topic from your experience.
Example 1: In literature, suggest how the story relates to something in
another book or in your own life.
Example 2: In math, explain how you use the skills being taught in
everyday life. Discuss with the class how they use the skills outside of
school.

• Read a brief news article that addresses the content.
Example 1: Newspaper articles can illustrate parts of speech, stylistic
elements, conventions, purposes, and categories such as editorial opinions,
sports events, question and answer columns, or political cartoons.
Example 2: For social studies, read a news article and compare it to an
historical event. For example, show how a current conflict resembles a
past war or a current leader compares with a previous one; or point out
differences and similarities in past and current social fashions.

• Show a video clip, poster, or timeline.
Examples: For a math lesson, show a homemade video of people actually
using math skills. For a health lesson, show a poster or overhead trans-
parency depicting the concept you intend to teach.

• Tell a story.
Examples: Use a picture book, personal experience, or fairytale as a
metaphor for something you plan to teach. For example, Aesop’s (n.d.)
Fables illustrate moral and mathematical issues. True stories about real
people in the past can introduce historical periods.

• Preteach vocabulary.
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#11: CHARTING A COLORFUL COURSE

This process elicits and builds background knowledge simultaneously. To begin,
think of five questions about the content students will learn. Write one ques-
tion each on five large sheets of blank newsprint paper. Hang the sheets on the
walls at various points around the classroom. Divide students into groups of
four to six and give one person in each group a marker that differs in color from
those given to the other groups. Assign each group to begin at one of the five
charts. While at their charts, the groups should brainstorm responses to the
posted questions; the reporters log the groups’ responses. After two minutes,
signal the groups to move to the right to the next chart. Once again, they brain-
storm responses to the questions and log them on the second chart. The process
continues until each group has brainstormed responses to all five questions.
The groups should return to their original charts, review the content, form
clusters of related ideas in categories they choose, and eliminate repeated
concepts. The groups can also be asked to check for accuracy, identify questions,
and summarize what their classmates know. They should then share key ideas
from their charts with the rest of the class.
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#12: ASKING THE RIGHT QUESTIONS

Prior knowledge can be easily activated through any number of questions and
the resulting discussions. Some sample questions follow.

• What have we studied before that is similar to this?
• What are first-hand experiences we have had with this concept?
• Who knows something about this concept?
• What are other words we could use for . . . ?
• Who has questions about this topic?
• What does this remind you of?
• What do you remember about this?
• What do you associate with this topic?
• What made you think of such associations?
• Where or when would this be useful?
• Using what we have already learned, can someone walk us through solving

this problem step by step?
• How can we extend this to . . . ?
• Where outside of the classroom might you be able to use this?
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#13: GUIDED ANTICIPATION

Anticipation guides orient students to a lesson’s content. Whether in the form
of checklists, true or false quizzes, or worksheets, guides can build on students’
prior knowledge, explain the purpose of a lesson, and spark interest and curiosity
in learning. Figure 1.10 supplies a sample of an anticipation guide for a reading
selection.
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Figure 1.10 Anticipation Guide
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Main topic:

What I think I already know about this topic:

What I think I’ll read:

A question I have is:
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#14: THINKING OUT LOUD

When teachers explain their thought processes, students can learn how to tap
their background knowledge and approach problem-solving tasks. Teacher
mentoring of out-loud thinking enables students to identify and replicate
strategies that will improve their cognitive processes (Davey, 1983). Thinking
aloud can be used in any number of ways: solving math problems or beginning
a writing project, for instance. Below are six steps for modeling thinking aloud
in the classroom:

• Step 1: Identify a skill or concept you want students to learn.
• Step 2: Explain to students that you are going to think out loud about

how you would approach the task. Students should not interrupt you but
rather observe the strategies you explain.

• Step 3: Think aloud through the task by asking questions about
− Your attitude toward the assignment
− What you think you know about the topic
− First steps to take
− Possible alternatives
− Self-corrections
− How you will proceed with the task

• Step 4: Afterward, ask students to tell you the processes they heard and
observed you utilize. Write these on an overhead or blackboard, and ana-
lyze whether similar processes might be beneficial when students are
engaged in a learning task. Also inquire about additional strategies
students can suggest.

• Step 5: Assign a task and ask a student volunteer to model out-loud
thinking in front of the class or organize small groups with one or two
think-out-loud volunteers in each.

• Step 6: Coach students in their thinking as they work through similar
tasks.
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#15: USING PRIOR
KNOWLEDGE BEFORE,
DURING, AND AFTER A LESSON

Linking students’ prior knowledge with the new content at hand—before,
during, and after a lesson—can increase comprehension.

Before a Lesson

Activate prior knowledge by brainstorming or summarizing previous
learning.

During a Lesson

Help students identify key points, check their predictions, and draw analo-
gies between the new content and what they have learned previously from life
and from school. Ask if it is appropriate to modify any of their ideas.

After a Lesson

Ask students to extend what they learned to their lives and schooling.
Discuss whether the lesson changed their preexisting ideas and how they
envision applying the new information.
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SUGGESTED READINGS
FOR FURTHER INFORMATION

Bransford, J. D., Brown, A. L., & Cocking, R. R. (Eds.). (1999). How People Learn: Brain,
Mind, Experience, and School. Washington, DC: National Academy Press.

This book synthesizes research on the science of learning. Its expansive scope
includes how learning occurs, the differences between expert and novice
performance, children as learners, the development of learning environments,
and new technologies. The editors also address how transfer takes place and the
critical role of existing knowledge in conceptual change.

Gardner, H. (1991). The Unschooled Mind: How Children Think and How Schools Should
Teach. New York: Basic Books.

In this book, Gardner explores why children fail to master what schools teach.
He hypothesizes that children construct durable “workaday” notions about life,
objects, self, and others by the age of 5 or 6. Because schools typically teach in
rote, mimetic ways, students’ self-constructed theories endure, preventing
in-depth disciplinary understanding from being realized. To dislodge student
misconceptions, Gardner suggests ways schools might teach to achieve mean-
ingful understanding.

Roschelle, J. (1997). Learning in Interactive Environments: Prior Knowledge and New
Experience. Retrieved from Institute for Inquiry, December 27, 2000: netra.
exploratorium.edu/IFI/resources/museumeducation/priorknowledge.html

This article reviews the application of prior knowledge to mathematics, science,
and museum education. Roschelle addresses a central debate about the con-
cept: its positive and negative roles in construction of knowledge. Readers inter-
ested in the theoretical perspectives of this concept will likely enjoy Roschelle’s
descriptions of Piaget, Dewey, Vygotsky, and other theorists who have con-
tributed to our understanding of prior knowledge.
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