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A Model of Intellectual Functioning
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INPUT Intake of data through the senses Recalling from both short- and long-term memory

PROCESSING Making sense (meaning) out of the data OUTPUT
Toward a Model of Human Intellectual Functioning, Arthur I. Costa in Developing Minds, ASCD. August 1965.
Applying and Evaluating Metacognition
CRITICAL THINKING

	ANALYZING
	EVALUATING
	CONNECTING

	* recognizing patterns
	* assessing information
	* comparing/contrasting

	* classifying
	* determining criteria
	* logical thinking

	* identifying assumptions
	* prioritizing
	* inferring deductively

	* identifying the main ideas
	* recognizing fallacies
	* inferring inductively

	* finding sequences
	* verifying
	* identifying causal relationships


CRITICAL THINKING
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Critical Thinking Skills
D. Nettles & R. Christ, 1991

Critical thinking involves making judgments, solving problems, and making decisions. New concepts are learned for the purpose of doing all of these things. Knowledge and experience are not merely possessed but applied to practice.

Traditional approaches to teaching, particularly at the university level, do not encourage students to think for themselves. Critical thinking has been defined as «skillful, responsible thinking that facilates good judgment because it (1) relies upon criteria, (2) is self-correcting, and (3) is sensitive to context» (Lipman, 1988, p. 39). This model of instruction requires students to develop criteria for judgments about teaching and justify these judgments. Ordinary thinking, in which knowledge is assimilated and accepted as truth, is transposed into critical thinking, in which new knowledge is transferred into criteria for decision-making.

	Comparing Ordinary Thinking to Good Thinking

	Guessing
	
	Estimating

	Preferring
	
	Evaluating

	Grouping
	
	Classifying

	Believing
	
	Assuming

	Inferring
	
	Inferring logically

	Associating concepts
	
	Grasping principles

	Supposing
	
	Hypothesizing

	Offering opinions without reasons
	
	Offering opinions with reasons

	Making judgments without criteria
	
	Making judgments with criteria


Source for chart: Lipman, M. (1988). Critical thinking: What can it be? Educational Leadership. (46)1, 38-43.
Steps of the guided reading procedure (GRP) (Manzo, 1975)
1. Prepare students for the lesson by clarifying key concepts about the reading; assess students’ background knowledge. The teacher in this step may ask students to clarify vocabulary terms or make predictions concerning concepts inherent to the reading.

2. Assign the reading selection of appropriate length, and ask students to remember all they can about the reading. Manzo gives these general guidelines for passage length; primary students — 90 words — 3 minutes; Intermediate students — 500 words — 3 minutes; Junior high school students — 900 words — 7 minutes; high school students — 2000 words — 10 minutes.

3. After the students have completed the assignment, have them close the book and relate everything they know about the material just read. List statements on the board with editing. As a variation, assign two students to act as class recorders. This enables the teacher to do a better job of monitoring and guiding the class discussion.

4. Direct students to look for inconsistencies and misinformation first through discussion and then through rereading the material.

5. Add new information and help students organize and categorize concepts into a loose outline form. As a variation, students can put information into 2, 3, or 4 categories and title each category.
Anticipation guide
Anticipation Guides, also called Reaction or Prediction Guides, prepare readers by asking them to react to a series of statements which are related to the content of the material. Because students have an opportunity to react to these statements, they anticipate what the actual content of the material will be. In this way, they are predicting the content.

Making an anticipation guide takes some thought, it becomes easier with practice. Herber (1978), Readance, Bean and Baldwin (1981) as well as several others, have described the basic steps for constructing an anticipation guide.

1. Read the content passage and identify the major concepts to be learned.

2. Decide which concepts are most important to stimulate student background and beliefs.

3. Write three to five statements based on the concepts. The statements should reflect student background and be thought-provoking. We have found that generic statements, rather than statements related specifically to the content, work best. Famous quotations and idioms are successful.

4. Display the guide on the chalkboard, overhead, or on ditto sheets. Indicate clear directions (these will be different depending on the age group and variations in the guide) and leave a space for responses.

5. Conduct class discussion with the statements as the basis. Students must argue for their responses; «yes» and «no» are not acceptable answers. Students should argue from their past experiences and explain their decisions. (After guides have been used a few times in a classroom, small groups can conduct discussion simultaneously or individuals can complete guides independently and then reconvene.)

6. It is best to return to the anticipation guide after the material has been read. In this way, students can compare their first responses to their new information.
Cubing

Anticipation or Contemplation
Cubing is a technique to help you look at a subject from a variety of perspectives. Consequently, all sides of the cube should be used whenever possible. In some cases, however, you may find that one or more sides should be omitted because they do not «fit» the topic.

Cover a box (For example, 5 in. tall x 7 in. wide x 6 in. deep works well) with a light color paper. On each side clearly print one of the directions listed below in large letters. Show the students each side and ask them to write whatever ideas come to mind. Do not spend too much time on a side (2-5 minutes). The student IS NOT hunting for something to say on each perspective. He IS taking a quick look and run in his mind for whatever presents itself from each perspective.

	Describe It — 
	Look at the subject closely and describe what you see: colors, shapes, sizes, memories, etc.

	Compare It — 
	To what is it similar? From what is it different?

	Associate It — 
	Of what does it make you think? What comes into you mind? It can be similar things, or you can think of different things, different times, places, people. Just let your mind go and see what associations you have for this subject.

	Analyze It — 
	Tell how it is made. You don’t have to know; you can make it up.

	Apply It — 
	Tell what you can do with it how can it be used?

	Argue For or Against It — 
	Go ahead and take a stand. Use any kind of reasons you want to — rational, silly, or anywhere in between.


This writing activity, used before reading, helps each students determine what he already knows about a topic and can be followed by students sharing their ideas in a small or whole group. After reading and discussing an assignment, or after completing a unit of study, this activity provides an excellent review. With longer time allowed for each side of the cube, both the students and the teacher can determine what has been learned. A comparison of pre-reading and post-discussion writing can help students become aware of how much they have learned and of changes in their understanding. Cubing is also useful as a prewriting strategy students can use when exploring a chosen topic or narrowing a topic for a writing assignment. The writing should not be graded but should be used as a tool for self-discovery. If the teacher collects the papers completed after a unit of study, these should be used to determine if there are areas of confusion or if important ideas were missed. Further class discussion can be used to correct or cover this information.
List — Group — Label
Taba (1967) devised this categorization technique. This word-relationship activity begins with the teacher suggesting a topic and asking students to supply words they know which describe the topic. The teacher may supplement the words given by the students, or she may ask students to skim the text to find more words. With students whose abilities or backgrounds are limited, the teacher can provide the list.

Next, students organize the list of words into smaller lists of items that have something in common. It is best during this phase for students to work in small groups to categorize and label the words.

Good luck!
Possible sentences
Possible Sentences (Moore & Arthur, 1981) is a combination vocabulary/prediction activity. It is designed to acquaint students with new vocabulary they will encounter in their reading and guide them as they attempt to verify the accuracy of the statements they generate. Additionally, it arouses curiosity concerning the passage to be read. Thus, Possible Sentences is best used when unfamiliar vocabulary is mixed with familiar terminology. Possible Sentences consists of the following steps:

1. List key vocabulary

2. Elicit sentences

3. Read and verify sentences

4. Evaluate sentences

5. Generate new sentences
PREP
A sophisticated version of factstorming is PreP, a prereading plan (Langer, 1981). PreP has three phases:

1. initial associations with the concept during factstorming;

2. reflections on the initial concept when students are asked to explain why they thought of a particular response, thus building an awareness of their prior knowledge and associations;

3. re-formation of knowledge when new ideas learned during the first two phases are articulated.
Reading in the Content Area

Directed Reading-Thinking Activity
The directed reading-thinking activity is very versatile. The predicting steps of the DRTA build purpose for reading. When readers are asked what they think might happen next and then read to verify their prediction, they are being encouraged to read purposefully. Readers become very excited about this predictive involvement in their own reading. Often they share their predictions orally before the individual reading occurs. This activity incorporates listening and speaking. If students are asked to write down what they predict during various portions of the reading and then review those written predictions at the end of the DRTA, writing has been used as a way to set purpose within the DRTA.
Content Area
1. Pre-read or preview

Time may be 5-10 minutes or slightly longer

Done silently — no discussion

May assign entire chapter or for longer and or more difficult chapters, may assign section by section
	Title
	Maps

	Introduction
	Graphs

	Subtitles
	Diagrams

	Pictures-study and or read caption(s)
	Summary or Conclusion

	Charts
	Questions


2. Close book
	Decide: 
	What do I already know? Write question on board, student responses are written on board, try to exhaust question by having them respond with what they learned in preview or what they already knew by prior knowledge or background.

	Decide:
	What do I need to know?


3. Write: Students write specific questions of what they need to know
4. Read: To find answers to questions. About 30 minutes-more or less as needed or required by length and/or difficulty of chapter
DRTA does 3 things:

Teaches correct reading process

Teaches self-worth of student

Provides a vehicle for students to go from the concrete operational stage to formal operations
Webbing
Semantic networking, concept organizers, plot maps, webbing, mapping, word bubbles, spider notes; the terminology isn’t important but the concept is.

Webbing is an organizational technique which graphically shows relationships among ideas and concepts. Basically, it is a diagram that shows how words relate to each other. Webbing helps students tap into prior knowledge, develop vocabulary, organize and categorize information, and focus thinking. It is a technique that can be used to improve comprehension as well as composition. By encouraging students to become active readers, webbing helps students build bridges from what is known about a topic to what is unknown. This activation of prior knowledge is critical to reading comprehension.

The primary purpose of mapping is to demonstrate the relationship of major and supporting ideas visually by having the readers react and create responses. It is a guiding rather than a questioning activity, although the teacher may ask questions to stimulate responses which are then mapped. The following are suggestions for developing a map (based on Santeusanio, 1983):

1. Identify the main idea of your content passage. (Sometimes, just the topic or a question may stimulate map generation.) Write it anywhere on the page, leaving room for other information to be written around it.

2. Circle the main idea.

3. Identify secondary categories, which may be chapter subheadings.

4. Connect the secondary categories to the main idea.

5. Find supporting details.

6. Connect supporting details to the idea or category they support.

7. Connect all notes to other notes in a way that makes sense.

8. Remember-mapping a whole chapter may be too time-consuming. Mapping is recommended for portions of a chapter that a teacher identifies as very important.
The Structured Overview
The Structured Overview is:
1. A preparatory reading activity based on Ausebel’s concept to meaning reception learning.

2. A visual diagram of the key vocabulary of a learning task.

3. Designed by:

a. Selecting every word considered essential to students* understanding of a passage or unit of study.

b. Listing words and arranging them in a diagram that shows relationships which exist among the ideas in a passage or unit.

4. Placed on an overhead projector or on the chalkboard the first day of the lesson or used as a pre-learning experience before students read or study the passage or unit.

5. Explained to the students so they will understand that the arrangement of the words in the diagram will lead to better reading and understanding and is used to secure as much information as possible from students prior to the reading experience.

The diagram below represents the structured overview. It is based on a social studies unit and contains a hierarchy of major concepts and their connection to one another in the reading selection. Using this overview, the teacher can pre-teach key technical vocabulary and draw upon students* understandings and experiences with the terms and concepts.

Structured Overview: Social Studies Unit
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Purpose: This is used before the chapters on Foreign Affairs and Eastern Europe. The major concepts are shown in a comparison-contrast pattern. Either write this on the board or place it on an overhead projector. Describe the overview, supplying more in-depth answers as the questions warrant. (Taken from the Journal of Reading, February 1977, p. 392)
SUGGESTED ACTIVITIES

	TOPIC:
	COMPUTERS ROBOTS
	HOMES
	CAREERS

	KNOWLEDGE:
	State current trends in computers.
	Identify forces making the use of robots practical or even necessary.
	Collect examples of different types of homes common today.
	List careers which are important now. List careers which may be important in the future.

	COMPREHENSION:
	Demonstrate the possible effects of extended computer use.
	Make a list of tasks appropriate for robots to perform.
	Prepare a list of needs for a home of the future.
	Interpret the aspects of life in the future which will necessitate these careers.

	APPLICATION:
	Relate the role of computers in the future to education.
	Restructure your home to include a robot. Describe its work.
	Generalize the differences in the future homes and homes of today.
	Classify learning and preparation procedures with different future careers.

	ANALYSIS:
	Identify elements of our lifestyle which could be enhanced by computers.
	Recognize elements of our lives which would change with the use of robots.
	Compare the requirements of present day homes with those of future residences.
	Categorize careers which may be important in the future. What patterns emerge

	SYNTHESIS:
	Design a computer-based toy of the future. Describe its parts and function.
	Design a robot to fulfill the designated needs of your house-bold.
	Design a home of the future to meet previously specified needs.
	Propose 5 vital careers of the future and give specifications of each.

	EVALUATION:
	Determine the relative cost. Is your design feasible?
	Assess the utility vs. the drawbacks of your robot.
	Judge the practicality and efficiency of your home.
	Argue alternatives to these careers in our present society.


Whaley, C. and H. Whaley. Future Images: Future Studies for Grades 4 to 12. Trillium Press. 1986
Using visual organizers to focus on thinking
Clarke teaches in the College of Education and Social Services of the University of Vermont (Burlington VT 05405, USA). He has written a textbook on teaching learning skills in the content areas.
John H. Clarke. Using visual organizers to focus on thinking. Journal of Reading, 34:7, April 1991, pp. 526-534.
Long a feature of reading instruction at the elementary level and a brainstorming option in the writing process, thinking frames of different kinds have found their way into high school teaching (McTighe & Lyman, 1988), among them visual or graphic frames.

Why have visual frames begun to find a place in classroom teaching? Basically, teachers in the subject areas have begun to discover that visual organizers such as Time lines, Venn diagrams, inductive towers, concept maps, causal chains, force fields, and flow charts help students recognize and take control of the intellectual processes which bring meaning to the study of academic content. Visual organizers reflect patterns of thinking about content knowledge; (hey allow teachers to focus student attention on higher order thinking skills without shifting attention from subject area content. Content area teachers can use visual organizers in the classroom to clarify the purposes and the thinking processes that make learning meaningful (Clarke, 1990; Jones, Pierce, & Hunter, 1989).

What is a visual organizer? Visual organizers are graphic representations of different kinds of thinking processes. Perkins (1988) suggests two metaphors that help define their uses and their limits as a frame for thinking:
As any photographer knows, the frame of the viewfinder organizes the image within it, creating a visual statement where, without the frame, one might see only clutter. And, as any builder knows, the frame of a building supports its totality. Both metaphors highlight a crucial feature of thinking frames: They support and organize thought, but they do not do the thinking. They are guides, not recipes (p. 47)
Graphic frames have been used most prominently to organize student processing of text, in both reading and writing. They can also be used to organize student listening (during class lectures or presentations) and speaking (during class discussions.) As support for thinking during classroom teaching, teachers can use visual organizers to clarify and strengthen the purpose of improved thinking in the subject areas.

From the standpoint of cognitive theory, graphic frames mimic aspects of semantic memory structures, or schemata, that learning theorists believe organize the mind. Humans use semantic structures to capture abstract ideas in relation to instances; they use episodic memory to capture long strings of events (Tulving, 1983).

In the classroom, concept maps mimic hierarchic structures in the mind which tie abstract concepts to related instances and thus support both inductive and deductive reasoning (Novak & Gowin, 1984). Time lines, in contrast, mimic episodic structures, ordering events in chronological sequence. Chain maps mimic causal schemata, the abstract mental models which help us explain the past and predict the future.

All graphic organizers create on paper an objective form for these evanescent mental processes, giving students and teachers a chance to consider alternative structures, elaborate on what is known, or correct misconceptions.

Evidence has begun to accumulate showing that graphic frames support student comprehension and encourage higher order thinking, particularly among low achieving students who have not already developed effective learning or thinking strategies (Mayer, 1989; McKeachie, 1984). Research findings on student learning, however, do not explain the recent popularity of graphic frames.

For a high school teacher, visual frames are proving consistent with other teaching strategies that support higher order thinking. In cooperative learning, reciprocal teaching, inquiry learning, or individual study, graphic frames hold the focus on content and clarify the task of learning or thinking. A visual organizer can help students develop lecture notes, focus whole class discussion, challenge cooperative groups, or help individuals work out a problem or develop an individual perspective. A visual frame helps students think and rethink possible answers — and resist flying through the important questions.

Using graphic organizers to teach involves developing a visual form that will let students represent what they know, add new information, and practice higher level reasoning. Four questions guide the teacher’s thought and guide the process of creating a focus on thinking:

(1) As I look at this content, what central facts, ideas, arguments, processes, or procedure do I want students to understand?

(2) What pattern or organization holds the material together and makes it meaningful?

(3) What kind of visual organizer will show students how to think their way through the content?

(4) What problems or challenges can I pose that will force students to work through the steps of a thinking process?

Thinking can take many forms and visual organizers support different ways of thinking about a subject (Clarke, 1990). Teachers need to understand why a particular visual organizer fits an objective; they then have to help students understand why they are suggesting a particular visual frame to work through a set of facts, ideas, or processes. How do we want students to think about the content? The question of purpose should come first in teaching thinking skills in subject area knowledge.

Organizing top down and bottom up thinking
Graphic organizers serve two main purposes: (1) Bottom up graphics help students scan, sort, and organize information so they can draw inferences and conclusions, thinking inductively. (2) Top down graphics help them apply rules, test hypotheses, make decisions, or solve new problems, thinking deductively. In beginning a novel, a new period in history, or observation in science, for example, a teacher may use a bottom up graphic to force agreement on basic facts. What happened? That is a basic question. Inductive thinking may proceed from the basic facts. (See Figure 1.)

Among bottom up graphics, time lines help students line up events chronologically so they can begin to see trends, recurring patterns, or causes and effects. Web diagrams can help them tie related events to one idea or concept. Circle diagrams can guide them to group events to illustrate a potentially useful concept. Data grids, pie charts, and graphs can help them count up recurring events and draw inferences. Venn diagrams and complex matrices let them sort information into multiple categories. Inductive towers help them connect factual statements and draw inductive inferences, assembling the basis for theories or predictions (Clarke, 1990; Clarke, Gilbert, & Raths, 1969).

Alternatively, top down graphics help students think deductively, anchoring abstract concepts, processes, rules, or procedures to specific cases or instances. (See Figure 2.) In testing hypotheses, weighing arguments, outlining a cause-effect process, or using procedures to solve problems, top down graphics give students a way to see the whole as they work with particular parts of the thinking process.

Concept maps are surely most well known of the top down visual organizers (Novak & Gowin, 1984). In classroom teaching, concept maps can become lecture guides, notetaking guides, and the medium for many small group activities. Top down visual organizers can be adapted to fit many other purposes. (528:)
Figure 1 Bottom up visuals supporting inductive thinking
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(529:)
Figure 2. Top down visual supporting deductive thinking
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Weighing scales, continuum lines, and pro/con charts can help students weigh the evidence in support of opposing arguments. Force field diagrams can help them see antithetical forces lined up in opposition to each other. Causal chains let students see or construct a model of a process, such as metamorphosis in biology, revolution in history, or plot in a novel. Decision trees and if/then flow charts let them work out steps in deciding between two or more choices. Path models and PERT charts help them plan out solutions to a problem in an organized pattern. Procedural flow charts and various problem-solving protocols help them work through specific steps of a routine task. All of the top down visual organizers can help students control their impulse to leap at quick solutions or easy answers. (530:)

Figure 3. Causal chain focusing a lecture discussion on US political parties
Focusing question: How did sectionalism (1824-1850) force political parties to restructure?
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	People and events: (from reading)
	
	

	Ship building

Missouri Compromise Tariff of 1828

Nullification of South Carolina Election of 1824
	Andrew Jackson

Henry Clay

Martin Van Buren

Slavery Farming

Bank Veto
	Davy Crockett

John Quincy Adams

Merchants Industrialists

Agricultural economy


Figure 4. If/then flow chart for Algebra II word problems
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Using visual organizers for top down learning
Organizing lecture discussions

Wendy Worth wanted her eighth-grade American social studies class to understand how regional differences prior to the Civil War forced a restructuring of political parties. For students who were just beginning to understand the idea of political parties, the material appeared to be exceptionally challenging. To focus the lecture discussion portion of her class, Worth first put the focusing question and causal chain in Figure 3 on the blackboard, with a short list of people and events playing a part in the restructuring of political parties between 1824 and 1836.

To begin the class, she explained how she wanted the students to understand how political parties can evolve. She told the group to use facts from their reading to work out a causal chain for the period 1824-1836, ending with the appearance of the Whigs and Democrats in American political life. As the discussion progressed, names, dates, and other facts that had appeared random or meaningless to the students slowly found their way into the pattern on the blackboard. Students contributed their knowledge and questions to elaborate the blackboard chain. At the end of class, they could see how the parties had emerged and how civil war had become a possibility. They also.began to struggle with more contemporary questions. Are regional differences still present? Are the two parties linked to economic class? The chain let them see the idea of cause/effect in history and use cause-effect thinking to organize their new knowledge. Using the general pattern and specific facts to think about trends, the class could begin predicting the future.
• Guiding individual problem solving.

Word problems in algebra intimidate most high school students. How does one go about figuring out how to convert elements of a word problem into a workable equation?
531

Figure 5. Grouping characters to discover meaning
Focusing question:

How do the characters in Charles Dickens’s Great Expectations fit the categories: victims, helpers, or villains?

Since some characters fit in more than one group, you should prepare to explain your answer by referring the novel.
Characters:
Miss Havisham

Pip

Eslella

Magwitch

Wemmick

Startop

Bentley

Drummle

Herbert Pocket

Orlick

Molly

Arthur

Jaggers

Mrs. Joe

Uncle Pumblechook

Compeyson Trabb’s Boy Joe Gargery

Helpers
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Gary Delneo, Rice Memorial High School, Burlington, VT

Many students resort to random trials, mixing factors in formulae until something finally fits. Sharon James wanted her Algebra II students to analyze word problems before trying to plug in numbers. She developed an if/then flow chart to guide her students through the options that organize the problem solving procedure. (See Figure 4.)

Her flow chart can be read as a sequence of analytical questions. What kind of answer am I seeking? Interest? Distance? Mixture? Her chart leads students to determine their purpose first. Once they have found

a purpose they have three choices: selecting the right formula, creating a relational diagram, or creating a matrix which shows where the solution must fit. All three options are the same for all problems. From their representation of the problem, they can design an equation to solve mechanically. Is their answer reasonable? They reread to make sure that their answer looks right.

To high school students, all word problems look different. With Sharon James’s flow diagram hanging on the wall, they began to see all word problems as (:532) fundamentally the same—with variations they could figure out by themselves. (:532)
Figure 6. Venn diagram for group analysis of Robinson Crusoe

By Adam, Christina, Joel and Brent
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Paul Donion

Mount Anthony Regional High School, Bennington, VT
Using visual organizers for bottom up learning
· Guiding practice in reading for meaning.

· How often do ninth-grade literature students enter class prepared to discuss their reading at a conceptual level? When they read at all, most ninth graders read for the emotional effect of the story. They come into class liking it or hating it.
Gary Delneo wanted to begin his classes with active discussion of general themes and ideas in Charles Dickens’s Great Expectations. He began to develop homework assignments that asked his students to read for specific kinds of meaning, using different kinds of bottom up organizers for text. At the simplest level, he designed homework that would help his students see the characters as belonging to basic "groups."

The homework sheet in Figure 5 proposes three groups for Dickens’s characters: victims, helpers, and villains. To put characters into groups, his students (:533) would have to search the novel for specific evidence. Would all students agree? No. Differences of opinion forced them to struggle with inconclusive evidence. By putting dissimilar characters in the same group, they would begin to see how Charles Dickens viewed the world. The grouping visual led them toward the discovery of theme.

Focusing cooperative groups

Paul Donlon had a similar purpose in helping his eleventh-grade students read Robinson Crusoe as an adventure with serious intent, if his students could see similarities and differences among the shipwrecked characters, they might also be able to understand the adventure novel as social criticism. Paul Donlon created a Venn diagram with four lapped circles, representing the four central characters in Robinson Crusoe. How do the characters relate to each other? How are they similar? How are they different? (See Figure 6.)

His students worked in cooperative groups of four to solve this problem. Because the graphic posed a complex problem, they had to negotiate over evidence linking or distinguishing the characters. Different groups of students began to discover different themes: mutiny, slavery, friendship, savagery, survival.

Gathering the whole class again, Paul Donlon was able to pose the larger questions. What is the price of social order? What is the essence of the human spirit? Do you believe in social Darwinism?
Visual organizers for critical thinking skills
Clearly, we should not mistake visual organizers for thinking itself or assume that any visual reflects the kind of thinking that automatically produces "right answers" in academic study. The human mind’s most notable strength is its flexibility. By contrast, visual organizers put boundaries on the thinking process.

In classroom teaching, however, visual organizers for thinking skills make virtue of their limitations. They simplify the thinking process, allowing access and understanding on the part of different students with different attitudes and abilities. They stabilize (or freeze) parts of the thinking process, allowing all students a chance to observe and criticize the process itself. They provide a social context for the most private of our thoughts, asking us to explain how we see what we see and also compare our vision to the vision of others.

In formative evaluation, graphic organizers also give teachers a way to see what students already know and to assess relationships students already understand. If graphic organizers are taught as a study strategy, an outline form for writing, or a discussion guide, the graphics then allow teachers to correct errors before students commit those errors to formal writing or examination responses. In summative evaluation, teachers can use graphics as test questions, by supplying the graphic and leaving certain parts blank or by supplying disorganized information and asking students to explain relationships in graphic form (Clarke, 1990).

Visual organizers temporarily simplify complexities in high school subjects. They give students and teachers a concise vehicle for representing ideas and relationships. They support the social construction of meaning from content among groups of learners. Consequently, high school students enjoy working with well designed graphic organizers.

In the hands of high school or middle school students, graphic organizers for an important focusing question generate both heat and light. In the hands of a skillful teacher, visual organizers may give students reason to learn and open the door to more complex, flexible, and creative processes of thought.
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