Chapter 1:  Learning Is an Interactive Enterprise
A few months ago, I had the opportunity to teach my son’s kindergarten class about art.  The topic was landscape painting.  I began by trying to engage the children in a dialogue, and so I asked if anyone knew what a landscape was.  The following is an approximation of the dialogue that ensued.  My contributions are marked with my initials (L.A.), and I have changed the children’s names.

Ethan: It’s when you’re really scared.

L.A.: Well . . . um . . . no . . . er . . . that’s not quite it.  Anyone else? [Confusion can be seen in my face and heard in my voice.]

Mia: It’s when bad people are chasing you.

L.A.: Um . . . that’s interesting . . . not quite it though.  Anyone else? [Panic has set in, and I wonder why I ever agreed to teach these kindergartners about art.]  

Anthony: It’s when you’re scared, and they’re chasing you, and so you hide in the forest . . . or maybe on a farm or in the mountains.

L.A.: Oh, you’re thinking about the word “escape.” Landscape does have to do with things like forests and mountains though.  It means . . . 

We can learn a valuable lesson from the less-than-inspiring way in which my art lesson began.  These 5-year-olds had no idea what the word “landscape” meant.  Nevertheless, they did not simply wait for me to tell them its meaning.  Instead, they unhesitatingly arrived at their own interpretation, one that was based on what they already knew about the world.  Both Ethan and Mia connected “landscape” with the similar sounding word “escape.”  Mack went a bit further and combined his ideas about the words “land” and “escape” to arrive at a definition that included elements of both.

The lesson here is that children are not passive recipients of the information that we provide.  Instead, they actively think about and interpret the world as best they can, and in ways that are often dramatically different from our model of the world.  Teaching, therefore, must be guided by an appreciation of what students already know and how they think and learn.  Failure to do so will lead a teacher to the sort of confusion and panic I faced in my art lesson and, worse still, will not lead students to think in more mature, adaptive, and informed ways.

In this chapter, we review key elements of some of the major theories of intellectual development you have read about in your human development text.  We emphasize the theories of Jean Piaget, Lev Vygotsky, Howard Gardner, and Robert Sternberg.  We use these theories to answer the question: How can I promote learning in my classroom?
THEORIES OF INTELLECTUAL DEVELOPMENT
Piaget’s Theory
We begin with the theory of the famous Swiss psychologist, Jean Piaget (Gruber & Voneche, 1995).  Piaget disagreed with the behaviorist notion that children come into this world as “blank slates” who simply receive and store information about the world from other people (Driver, Asoko, Leach, Mortimer & Scott, 1994).  Instead, Piaget argued that, at all ages, humans actively interact with their world, and through those interactions try to interpret and understand it in terms of what they already know.  He also thought that humans change the ways in which they interact with and interpret the world as they grow older and more experienced.  What is important for teachers to understand is (1) how children are likely to interact with and interpret the world at particular ages and (2) what factors lead children to move from less sophisticated to more sophisticated forms of interaction and interpretation.

In describing how children interact with and interpret the world, Piaget proposed four stages of intellectual development.  He believed that these stages were universal, that is, that children everywhere, regardless of culture or experience passed through the same stages.  He also believed that children progressed through the stages in an  invariant order, that is, all children move from simpler, less adequate ways of thinking to increasingly more complex, sophisticated ways of thinking.  Piaget did allow that some children might develop faster than others and that some might never achieve the highest stage(s) of thinking.

Piaget’s claims about stages of intellectual development have faced many criticisms, as you have no doubt read in your human development text.  For example, it has been suggested that development is much more gradual and piecemeal than implied by the notion of a stage (Santrock, 2008, 2009).  Nevertheless, these stages still provide a useful framework for teachers.  In particular, Piaget’s stages provide clues about how students will interpret and approach many of the problems that you pose, as well as clues about the types of problems and experiences that are most likely to engage students and be beneficial for them (Elliott, Kratochwill, Littlefield & Travers, 2000; Feinburg & Mindess, 1994; Santrock, 2008).

The four stages that Piaget proposed are described briefly below.  Please note that the age ranges listed are only approximations.

Sensorimotor period.  This stage characterizes the thinking of children up until the age of 2 years.   During this stage, infants and toddlers learn about the world by acting on it directly through motoric and sensory activities, such as sucking, grasping, and looking.  In this way, they gradually learn about the physical properties of objects and develop rudimentary understanding of space, time, and causality.

Preoperational period.  This stage characterizes the thinking of children between the ages of 2 and 6 years.  Preoperational children try to understand the world through symbolic activities, such as pretend play, deferred imitation, drawing, and language.  In contrast to the sensorimotor child, who can be characterized as a doer, the preoperational child is a thinker.  Preoperational thought is immature, however, in that the child fails to approach problems in a systematic, logical way, and is often fooled by how things look to him or her.

Concrete operational period.  This stage covers the period between 7 and 11.  The concrete operational child has learned to approach problems in logical ways.  This leads to success on such famous Piagetian tasks as conservation and classification.  (See your human development text for an explanation of these tasks).  The concrete operational child, however, tries to understand the world in strictly realistic, or factual, terms.  This means that the world of the possible, or hypothetical, is a puzzle to him or her.

Formal operational period.  Piaget believed that this final stage emerges during early adolescence, near 11 or 12.  In this stage, the adolescent is not only logical, but applies his or her logic to understand the possible and hypothetical as well as the real and observable.  The formal operational adolescent, for example, can generate and systematically test hypotheses about cause and effect.  Although this is the final stage in Piaget’s scheme, teachers should not be misled into believing that development has ended by early adolescence.  Even Piaget believed that formal thought is refined over several years, and other researchers see cognitive development as continuing even well into adulthood (Dacey & Travers, 2009; Jolley & Mitchell, 1996; Santrock, 2008, 2009).

In describing what leads children to move from one stage to the next, Piaget introduced the notion of functional invariants.  By that term, he meant that the same processes operate throughout development to foster learning.  He proposed two functional invariants: adaptation and organization. 

Adaptation captures the idea that humans are inherently motivated to change their ways of thinking and understanding so that they become increasingly more effective in dealing with the world.  Adaptation occurs through assimilation and accommodation.  Assimilation is the process of interpreting or understanding a problem in terms of what one already knows or in terms of some preferred way of thinking.  An infant, for example, tries to learn about new objects by sucking, grasping, banging, and looking.  Those activities are what the infant knows how to do and are its means for learning.  Accommodation is the process of changing one’s thought or behavior to match the unique features of a problem.  An infant, for example, gradually learns that a square block cannot be sucked in the same way, or with the same effect, as a nipple.  If the necessary accommodations are beyond the capabilities of the child so that the problem cannot be assimilated, the child is said to be in a state of disequilibrium, or cognitive conflict.  For Piaget, cognitive conflict is what motivates “leaps” in the child’s thinking about the world.  This implies that the role of the teacher is to provide experiences that create cognitive conflicts for the students (Brooks & Brooks, 2001; Driver et al., 1994; Feinburg & Mindess, 1994).

Organization, the second functional invariant captures the notion that the mind is not simply a collection of separate bits of knowledge.  Instead, Piaget claimed that humans are inherently motivated to connect pieces of knowledge and mental skills to each other, thereby forming a system of thought.  Consider, for example, what you know once you have classified an object you see as a “dog.”  You know, of course, that it can bark, has fur, and stands on four legs.  But you also know that it is an animal, a mammal, and a living thing.  You also know that it is not a cat, a zebra, a chair, and so on.  In other words, your concept of dog is connected to a variety of other concepts, such as animal, mammal, cat, and chair.  Your concepts are organized, or connected.  This notion of organization implies that the role of the teacher is to help children make connections between the knowledge and skills to be learned in the curriculum (Brooks & Brooks, 2001; Feinburg & Mindess, 1994).

Although Piaget’s characterization of the stages of cognitive development and his concept of the functional invariants are useful in the classroom, they do not provide a complete model of development or of instruction (Driver et al., 1994).  And so, we turn to other models that can be used to supplement Piaget in the classroom.

Vygotsky’s Theory
Like Piaget, Lev Vygotsky (1962, 1978), the famous Russian psychologist, also focused on children’s interactions with the world to explain intellectual development.  But Vygotsky disagreed with Piaget’s emphasis on the children’s interactions with the physical world, and his neglect of the role of social interaction in shaping thinking.  For Vygotsky, children learn to solve problems by tackling those problems within the context of interactions with an adult, or other, more-highly skilled teacher.  At first, the adult assumes primary responsibility for solving the problem, and the child’s role is minimal.  During these interactions, the adult encourages, prompts, and demonstrates the behaviors to be used in solving the problem. The child gradually internalizes what he or she has experienced in these interactions.  As he or she does, the adult requires the child to assume more and more responsibility, until the child eventually can solve the problem independently.

Parent-child picture book reading provides a glimpse into the instructional process Vygotsky has described (Bruner, 1992; Ninio & Bruner, 1978).  At first, the parent or caregiver may do all the work in the interaction.  The child’s role may be limited to pointing at particular pictures that capture his or her interest, which elicits responses from the parent like “Yes, that’s a blue bird.”  Over time, the adult may expect more from the child when the book is read.  Now the adult may point to the picture of the blue bird and await the child’s “bird.”  The child has learned this response by internalizing the behavior modeled by the adult. Later still, the adult might wait for the child to say “blue bird” before reading on.

Vygotsky used the term scaffolding to capture the ways in which adults structure the child’s participation in this type of instructional interaction (Rogoff, 1990).  The implication of the scaffolding concept for the classroom is that teachers must do more than provide their students with experiences that lead to cognitive conflict.  Teachers also must interact with their students in ways that allow them to master the skills needed to resolve those conflicts, and this must involve the process of scaffolding (Collins, Brown & Newman, 1989; Driver et al., 1994; Rogoff, 1990). 

In thinking about the role of teachers in promoting learning and development, it is particularly useful to turn to Vygotsky’s concept of the zone of proximal development (Vygotsky, 1962).  At the lower end of the zone are the problems the child can solve independently.  At the upper end, are the most complex problems that the child can solve with assistance from a teacher, be it an adult or more-highly skilled peer.  The zone of proximal development, then, represents a child’s potential to benefit from instruction (Belmont, 1989).  The zone has two implications for the classroom: (1) Teachers should not focus solely on what children have achieved, but on their potential for growth (Feinburg & Mindess, 1994); and (2) Teachers should focus on those problems that are in each student’s zone of proximal development, for those are the problems the student is ready to master (Elliot et al., 2000). 

A final, but extremely important feature of Vygotsky’s theory is the concept of a mental tool.  Vygotsky claimed that cultures create mental tools to solve their important problems.  These mental tools include language (in both its spoken and written forms), mathematical systems, and scientific systems of thought (Bruner, 1992; Driver et al., 1994). Children acquire these mental tools through their interactions with adults, and other, more-highly skilled people.  The implication for the classroom is that teachers must ensure that their students engage in the use of these mental tools (Collins et al., 1989; Driver et al., 1994; Rogoff, 1990). 

Gardner’s Frames of Mind

Although Vygotsky criticized Piaget for neglecting children’s social interactions, others have criticized Piaget for his emphasis on stages, arguing that his stages imply that there is more uniformity in children’s thinking than there is (Berndt, 1996; Dacey & Travers, 2009; Santrock, 2008).  It is not unusual, for example, to find a 7-year-old who behaves like a concrete operational child on some problems, but like a preoperational child on others.  This has led some theorists to suggest that there is a separation, or independence, between how we think about and solve different types of problems (Brooks & Brooks, 2001).

One such theorist is Howard Gardner, who has proposed a theory of individual differences in intelligence (Gardner, 1993, 1989).   The centerpiece of this theory is the idea of independent domains of cognitive ability, or frames of mind.  In fact, Gardner proposes that there are at least seven intelligences.  These are separate areas of ability in the sense that a person can do well in one area but not in others.  The seven include those we typically think of when we think about “intelligence,” such as verbal (or linguistic), spatial, logical-mathematical, and musical ability.  Also included, however, are less “traditional” intelligences, such as the interpersonal, intrapersonal, and the bodily-kinesthetic.  (For definitions and examples, see Dacey & Travers, 2009; Santrock, 2008, 2009.)

Gardner’s theory leads to a cautionary note for teachers: expect and respect variability!  Children who are doing well in one area of the curriculum may not do well in others.  Instruction should be sensitive to such variability.  At the same time, teachers should look for, and build on, those areas of each student’s strengths, even if those areas fall outside of what we traditionally think of as intellectual or academic (Berndt, 1996).

Sternberg’s Triarchic Theory
Like Gardner, Robert Sternberg (2007) sees intelligence not as a single ability, but as consisting of several, separate abilities.  One of the distinctions that Sternberg draws in his triarchic theory is particularly relevant for the classroom; namely, the distinction between componential intelligence and contextual, or practical, intelligence.  Componential intelligence includes those cognitive skills that are measured on most standardized tests of intelligence and academic achievement.  Practical intelligence refers to the ability to use one’s cognitive skills to succeed at real-life tasks such as finding and keeping a job, managing one’s money, and so on.

Sternberg argues that people who do well in the area of componential intelligence may not do well in the area of practical intelligence, as in the case of someone who has “book smarts” but is not “street wise” or lacks common sense.  The reverse situation is possible as well.  The implication for the classroom is that instruction should be designed not only to give students the cognitive tools they need, but also to show them how to use those tools to succeed at important academic and nonacademic tasks.  So, for example, instruction in writing should do more than teach the mechanics (e.g., good penmanship), it should teach students how to express their ideas through print in a creative way.

STRATEGIES FOR THE CLASSROOM
In this section, we develop further the implications for the classroom of the four theories of intellectual development we have considered.  We begin by describing four hypothetical classrooms so that you can see these theories in action.  We then state in a more formal way the instructional strategies suggested by the theories.


Ms. Washington’s Kindergarten Classroom
Ms. Washington teaches 22 kindergartners in a public school in a rural community in the Midwest.

A glance around the room and one gets the unmistakable impression that Ms. Washington loves mathematics.  Numbers are everywhere.  Signs display the numbers of various objects in the room.  A sign above the windows, for example, says “We have 3 windows” and a sign above the door reads simply “1 door.”  On the wall above the blackboard is a banner filled with simple addition and subtraction problems, such as 1 + 1 = 2 and 2 - 1 = 1.  And hung on the cage of the class pets is a sign proclaiming “1 mama + 4 babies.”  There also is a math center located prominently in the front of the room.  It consist of two tables that are always filled with a variety of objects to be used for math activities.  This week there are measuring devices like rulers, yardsticks, and even measuring cups.  Even the pretend play corner, which is set up this week as a grocery store, provides an opportunity to practice math because there is money to count and scales on which to weigh produce.

It is the start of the day and Ms. Washington begins by taking attendance.  She calls each child by name and finds that two are absent.  She then embarks on the following dialogue:

Ms. W.: How many kindergartners do we have?

Class: Twenty-two.

Ms. W.: Well, usually we have twenty-two.  But Sarah and Isabella are absent today.  So now how many do we have?

No response is forthcoming.  Ms. Washington waits a few seconds before continuing.

Ms. W.: What should we do when we don’t know the answer to a number problem?

Class: Count!

Ms. Washington touches each child on the head as the class counts up to 20.

Ms. W: Twenty!  Very good!  Twenty-two children MINUS two who are absent leaves twenty. [The word “minus” is stressed.]

This type of exchange is very common in Ms. Washington’s class.  She tries to turn many routine activities into miniature lessons in math, reading, or science.  So, for example, the announcement of a student’s birthday is the occasion for polling the students as to the months of their births, and then working with the kindergartners to present the results of the poll in bar graph form on the blackboard.  In fact, Ms. Washington has often been heard to remark, “Everything that happens in my class is an opportunity to teach and learn.”

A bit later in the day, Ms. Washington explains that the children are going to play a game called Measure Your Friend.  She assigns the children to pairs.  She does most of the pairings randomly.  In one case, however, the pairing is deliberate. She pairs Rob, who has not yet learned to count beyond ten, with Angel, who is the numerical “whiz” of the class.  The point of the game is to stack cubes to the height of your partner and then count the cubes to determine his or her height.  Some pairs are using 3" cubes, others 6" cubes, and still others 12" cubes.  As the students near completion, Ms. Washington moves from pair to pair, asking questions.  Here is an excerpt of the dialogue with Rob and Angel:

Ms. W.: Rob, how tall is Angel?

Rob: This tall. [points to the top of his just completed tower of cubes]

Ms. W.: But how many cubes is that?  Can you count them?  Start at the bottom.

Rob does fine until he gets to 11, and then things fall apart.  His counting jumps to 13 and even includes the number “eleven-teen.”  

Ms. W.: Angel, you and Rob count together.

Angel: Rob, you say the number after me.

Angel counts each block, with Rob repeating each number in turn.  Ms. Washington then poses a new problem for the pair.

Ms. W.: If you were to measure Angel again next year when he was six, would he be bigger or smaller than he is now?

Rob: He’d be bigger.

Ms. W.: Make the tower to show me how much bigger he will be.

Rob proudly adds two blocks and is congratulated by the teacher.

Ms. W.: Good job.  If something gets bigger, that means you have to ADD something.  You have to count higher.  You have to ADD.  Great! [The teacher stresses the word “add.”]

Ms. Washington checks in occasionally on Rob and Angel, and the pairing seems to be working quite well.  For example, when Rob does not know the next number in a sequence, Angel supplies it and Rob repeats it a few times as though he is trying to commit it to memory.  Ms. Washington makes a mental note to pair Rob and Angel in future mathematics activities.  She also decides that it would be a good idea to pair Rob and Ava for creative art projects.  Rob is good at art and thus could serve as Ava’s “tutor.”  Ms. Washington hopes that by showcasing Rob’s artistic side in this way, she may help him to overcome any negative feelings he has about his progress in mathematics.

After all the children have completed their cube towers in the Measure Your Friend game, Ms. Washington asks for a report on selected children’s height.  It happens that Anthony, who is quite tall, was measured in 12" cubes.  The partner reports a height of four cubes.  Genji, who is short, was measured in 3" cubes, and is reported to be 14 cubes tall.  Here’s what happens next:

Ms. W.: So, who’s taller?

Class: Genji!

Ms. Washington brings Genji and Anthony to the front of the room.

Ms. W.:  But who looks taller?

Maria: Anthony?

Ms. W.: Right, Anthony is taller.  But Genji is fourteen cubes and Anthony is only four?  How could that be?

The class is obviously puzzled, and no response is forthcoming.  Ms. Washington then brings the cubes used to measure the two students to the front of the room.

Ms. W.: Do you see any difference?

Class: The ones used for Anthony are bigger.

Ms. Washington then begins a discussion of how different things can be used for measuring, and that it is important to know what is being used as the measuring device.  She incorporates a yardstick and one-foot ruler hanging on the wall into the discussion as well.  Later, she gives the children rulers, and asks them again to measure their partner (i.e., “How many rulers tall are they?”). 

Later that same day, the students in Ms. Washington’s class participate in one final math activity.  Ms. Washington assigns each student a number from 1 to 20.  The students rehearse their numbers and when they feel they know them, Ms. Washington yells “Ready, set, get in order.”  The students’ task is to form a line from one end of the room to the other so that they are in numerical order.  The room is filled with giggles and talking as the children try to scurry into line.  Although the order is not perfect, the children manage a reasonable approximation.  Ms. Washington congratulates them on being good mathematicians.

In our next hypothetical classroom, we consider the application of the four developmental theories in instructing older elementary school children.

Mr. Chan’s Third-Grade Classroom
There are 25 children in Mr. Chan’s classroom.  Most of the children come from middle-income homes and have college-educated parents.  Mr. Chan emphasizes science in his classroom.  He usually selects one scientific topic for the week.  This topic then pervades the activities of the classroom, even the “nonscientific” aspects of the curriculum, such as language arts and mathematics.

The room is buzzing with excitement as these 9-year-olds prepare to do an experiment on light.
  The students are divided into groups of four, with each group at a different table.  Each table is covered with a huge sheet of blank drawing paper.  In the center of the table is a small lamp.  Mr. Chan places a cardboard box over the light bulb.  A small slit is cut into each side of the box.  Mr. Chan asks the students what will happen when he turns out the room lights and switches the lamps on.  The students all agree that “the light will come out.”   Mr. Chan then asks the students to draw a picture of how the light will come out on the paper covering the table.

Most of the students draw a straight line coming out from the slit in the box.  In most cases, the line is only a few inches long.  Mr. Chan visits with a student who has drawn such a line.

Mr. C.: Jackson, why did you draw your line this big?

Jackson: Because it’s only a little lamp.  So, it will make only a little light.

A few children have not drawn lines at all.  One child, for example, has made only a small circle.  Mr. Chan visits with this child and the following exchange occurs.

Mr. C.: You drew a very small circle.  Why do you think that the light will look like that?

Abigail: Because the hole in the box is real tiny and so only one drop of light will be able to squeeze out.

Before switching the lamps on, Mr. Chan offers one final comment.

Mr. C.: We’re ready for our experiment.  And, you know, you’re doing the experiment just like a real scientist would.  You thought about the problem and you made a PREDICTION.  Your drawing is your prediction.  Your drawing says how you think the problem will turn out.  Let’s see if your predictions are correct. [The word “prediction” is stressed.]

The room lights go out, and the lamps go on.  The room erupts in giggles and chatter.  The students are uniformly amazed at the results.  The students who thought that the light would be seen as a very short line were amazed at how far it traveled.  One child, for example, was surprised that “the light made it all the way onto my shirt.”  The students who thought that light would be seen as only a single dot were equally impressed, as one student said “A whole big line comes out.”  After the room settles, Mr. Chan then begins to explain the notion of “rays” of light and the idea that light travels in a straight line in space from its source.  He also sends home a description of the experiment and tells the students that they should replicate the experiment at home for their parents.

Later in the day, the students continue their consideration of light in a variety of different ways during choice time.   During this time, the students have the option of working in the writing center, the reading center, or the science center.

The writing center is a section of the room that includes a table, stacks of paper, and plenty of pencils and markers.  There also is a basket that holds each child’s journal.  Every student must visit the writing center at least twice a week during choice time to work on their journal.  The idea behind the journal is to record some of their more interesting experiences at school.  Students bring their journals home every Friday to share with their parents. Today, Mr. Chan has asked the students to write about the light experiment and any other things that they know or have recently learned about light.  Several students are working in the writing center.  As Mr. Chan visits with these students, one asks him how to spell “experiment,” and another asks whether “light” should have an “e” at the end.  Mr. Chan tells the students to try and figure out the spelling as best they can.  “Don’t worry about the spelling now.  Just try and write down what you want to say about our light experiment.  We can worry about the spelling later.”   The students return to their writing.

The reading center is in a corner of the room and consists of a book shelf filled with books on the topic of the week and several bean bag chairs and pillows that the children can relax on as they read.  The shelf this week, as it is most weeks, is filled with books on science.  Mr. Chan has put yellow stickers on the books about light, and these books are especially popular with the students today.  The students are reading about color, Thomas Edison and the invention of the light bulb, and even about the “speed” of light.

The science center always contains hands-on activities that relate to the theme for the week.  Today, there are several lamps and boxes, just as in the experiment on light conducted earlier in the day.  Now, however, Mr. Chan has introduced some interesting variations.  There are several lamps to be used in the experiment, but they differ in the size and wattage of the light bulbs, the boxes have holes of different sizes, and there is even a box made of clear plastic.  Mr. Chan spends time working with the children to draw and talk about their predictions and to help them compare their predictions with the results of the experiments they conduct.  The children also create bar graphs to keep a tally of the number of predictions they made and the number correct.

We turn now to a hypothetical middle-school classroom.  Again, we see various theories of intellectual development in action.  In this example, however, we emphasize applications to instruction in writing and the social domain rather on mathematics or science.

Mr. Anderson’s Eighth-Grade Classroom
Mr. Anderson teaches eighth grade in a public school in a large city.  His students are quite diverse.  About half come from middle-income homes, and half from lower-income homes.  About one-third are African American.  Several students are recent immigrants to this country after leaving their homes in Southeast Asia.  Although Mr. Anderson presents his students a balanced curriculum, literacy activities pervade all areas of the curriculum.  Here we focus on three writing projects that were designed not only to improve the student’s written language skills but also their social competence -- what Howard Gardner (1983, 1989) would refer to as their intrapersonal and interpersonal intelligences.   The three projects all emanated from the theme for the month, “My world and theirs.”

The first project was for each student to write an essay about what it was like to be an eighth-grader in the 1960's or 1970's when their parents were children.  This required that each student interview his or her parents.  Before conducting the interview, however, Mr. Anderson thought it would be helpful if the students had some practice in the art of interviewing.  So, he began by interviewing several of the students about their interests, favorite activities, issues of concern, daily routines, and so on.  In these interviews, he tried to model good interviewing techniques, such as asking open-ended questions rather than simple yes-no questions.  He then gave several students the opportunity to interview him.  He and the other members of the class provided feedback on these student interviews.


After these practice interviews, Mr. Anderson asked the students to prepare written interview questions for their parents.  The idea was to have a rough “script” from which to work, although he stressed that students should ask follow-up questions as needed.  As the students worked on their questions, Mr. Anderson moved from table to table offering suggestions.  One student, Jacob, had compiled a list of fairly narrow, yes-no questions, which included the following: (1) “Did you have the Internet” (2) “Did you have a MP3 player?” and (3) “Did you have a DVD player?”  Mr. Anderson prompted Jacob to organize his questions differently and in a way that would solicit more information from his parents.  Here is an excerpt of that interaction:

Mr. A.: What do you think your parents will answer for this question? [points to Question 1]

Jacob: I think they’ll say yeah.  Maybe they’ll say no.

Mr. A.: Hmm.  A yes or a no. That’s not much information is it?  Is there a way that you could ask the question to get your parents to tell you even more?

Jacob: I could say, “Anything else?”

Mr. A.: You could do that, or maybe you could do something else.  Look at your first three questions.  They’re all about things that people have invented, aren’t they?  So, it seems as though you have one big question.  You really want to know what how technology has changed . . . what inventions and innovations have taken place since your parents were your age.

Jacob: I could ask them what things weren’t invented back then.

Mr. A.: That’s it.  You can ask them if there are inventions that are commonplace today but weren’t around back when they were in eight-grade.

Jacob then wrote “What important things were invented after you were in eighth grade?”

In reading the completed reports, Mr. Anderson found that although most reports were well written, nearly all of them focused on the differences between daily life in the past and today.  Many emphasized technological advances, as Jacob’s had.  Others emphasized economic trends, such as “people have more money and things today” and “both parents have to work now.”  What was missing from the reports was a focus on their parents as people and an appreciation for the fact that their parents had struggled with many of the same issues that these students now faced (e.g., dating, career planning).  This observation led Mr. Anderson to the second class project.

In the second project, the students were again to interview their parents about their eighth-grade experiences. This time, however, the goal was to write a report entitled, “How I’m the same as my parents.”  Again, Mr. Anderson modeled appropriate interviewing techniques and allowed the students to practice interviewing him before he sent them off to write their interview scripts.  In an attempt to focus the students on more personal issues, Mr. Anderson modeled questions such as “What things interested you most?”, “What things did you worry about the most?”, and “What things did you and your parents have disagreements about?”  The resulting reports were excellent, and many included comments such as “I found that my mom used to worry about the same things I worry about” and “My dad used to have arguments with his dad about his hair style.  I guess what goes around, comes around.”  

In the third, and final writing project, each student interviewed a classmate and then wrote a report entitled “How we’re the same and how we’re different.”  Much to their chagrin, the students did not get to select who they were to interview.  Instead, Mr. Anderson decided on the pairings.  His pairings were designed to expose students to the perspective of someone from a different cultural background.  So, for example, the students who had recently emigrated from Southeast Asia were paired with students born in the U.S., and African-American students were paired with Euro-American students.  In this project, the students were required to prepare three drafts before the assignment was considered completed, and Mr. Anderson met with each student individually to discuss each of the non-final drafts.  The following is an excerpt of his conversation with one of the students, Ava.

Mr. A.: Ava, I really liked your description of Vin’s life in Vietnam.  I can really see how your life has been different from Vin’s.  Like he grew up on a farm.  You grew up in the city.

Ava: And he only knows a little English because he speaks Vietnamese.

After identifying other differences between the lives of the two students, Mr. Anderson helps Ava to see that she has not really provided any sense in which their lives are similar.

Mr. A.: Well, let’s see how you and Vin are the same.  Remember, you have to write about how you’re the same and different.

Ava reads her report for a while and then suggests that they both have a family and go to school, and that both like music and science.  

Mr. A.: But I don’t remember reading about that in your paper.

Ava: I didn’t put it in there.  I guess I was so interested in the different things in Vin’s life in Vietnam that I just forgot.

Mr. A.: That’s okay.  Try and get it into your next draft.  Where do you think it will fit?

The two then go on to discuss several possible places where the new section might fit.  Mr. Anderson engages each of the other students in similar dialogues, as they gradually move closer to a well-balanced presentation of, and appreciation for, the differences and similarities between themselves and their classmates.

For our final classroom, we move to the high school level and visit a history class.  Again, we can see all four of our developmental theories in action.

Ms. Whitehorse’s High School Class
Ms. Whitehorse teaches American History in a public high school, with a largely Euro-American and middle-class student body.  There are 26 students in this particular class.  Ms. Whitehorse has taught American History for four years, and she follows two principles in her teaching.  The first is that students need to understand the relevance of historical events to their own lives.  The second principle is that students must understand that history involves the interpretation of events by historians, who work through a lens that reflects their own experiences and biases.  We can see these principles very much in action as we visit her current class on Modern American History, which is required for juniors.  

The current topic is the civil rights movement.  Ms. Whitehorse begins the topic by having the students read several newspaper articles concerning recent civil rights issues.  One article is about the legal battles surrounding attempts to repeal affirmative action hiring policies, and another is about the first African American to be elected mayor of a particular city in the South.  Still another article concerns an arson fire that destroyed a church whose congregation was primarily African American.  Ms. Whitehorse used these articles to establish three themes that are to be the basis of the activities she had planned.  These three themes were labor, voting, and violence.

She introduced the themes by asking the students to offer an explanation for why the events they read about were newsworthy.  These events often led students to contradictory explanations.  For example, one student suggested that the election of an African American mayor was newsworthy because it documented the progress that African Americans had made in becoming a part of the U.S. political system.  Another student thought the election was newsworthy because it showed how little progress African Americans had made, that is, that such elections were still unusual in American life.  Even the news item about the arson fire elicited opposing views from the students.  Some felt that the story was newsworthy because it showed that racial prejudice still exists, whereas others felt that the story was not newsworthy.  The latter group felt that publicizing isolated acts of racial hatred “made things seem worse than they really are.”  The discussion became quite heated at times and most students contributed to the discussion.  Ms. Whitehorse concluded the discussion by suggesting that the only way to decide why these stories had news value was to look at history, and the events that had led up to the stories.

In an attempt to provide the historical context, the assignment for the students was to work in groups of four to six to construct a timeline along which the students should try and locate the critical historical events.  The place to start, Ms. Anderson suggested, was the learning resource center.  She encouraged the students to use not only history books but newspapers, magazines, the Internet and other popular press items.  She also suggested that the students might consider biographies and even works of fiction that might help them identify the critical events.  In regard to the latter, she indicated that Mr. Briggs, one of the English teachers, had agreed to meet with interested groups of students to help them identify useful literary works.

Ms. Whitehorse then allowed the students to choose which of the three themes they wanted to work on before sending them on their way to begin the groundwork for their timelines.  One group of three students stayed behind and somewhat hesitatingly asked if they might be able to work on a different theme.  This group indicated that they wanted to look at historical changes in how newspapers and magazines dealt with issues related to race.  Ms. Whitehorse agreed that the theme was interesting but she also asked them if there was something in particular they wanted to find.  This seemed to confuse the students a bit, and the following discussion ensued.

Ms. W.: I mean do you just want to find out whether the press has interpreted various events in a positive or negative way . . . as supporting or opposing racial inequality?

Mathew: No, I think that the newspapers can make people think about things in different ways.  Like, they can write stories to make you think that something is a good or bad thing.

Marta: Like, I think, that the newspapers just want us to think about things in just the way the government wants us to.

Tina: That’s not true.  I think that newspapers are really against the government.  They always want to stir things up so that they can sell newspapers.

After some more discussion, Ms. Whitehorse tries to pull the students together around a single emerging theme.

Ms. W.: Well, I think a way to think about your timeline is what question you want to answer.  For example, the students working on the theme of labor want to answer the question, “What historical events have led us to today’s debate about affirmative action?”  What is your question?

Tina: I think that we want to know if the news is accurate or not.

Marta: I think it’s more than accuracy.  I think it has to do with what stories they cover and what stories they ignore.

Mathew: The question is, I think, whether the newspapers have, like, a point of view.

Ms. W.: I think that’s what you’re all saying.  You want to answer the question “Do newspapers have a point of view about race and how does that shape our perception of the issues?”  How can you figure out a newspaper’s point of view?

Marta: We can look at the editorials to start with.

Tina: And maybe the political candidates and things the newspapers say we should vote for.

Marta: Yeah, we could look for like big events, like when Martin Luther King Jr. gave that speech in Washington.  We could look for newspaper editorials around that time.

The students hurry off excitedly having decided that they should first identify critical historical events and then look to newspaper reactions.  Ms. Whitehorse suggests that they consult the other student groups to get additional insights into the critical events that they should look to.

It is important to recognize that Ms. Whitehorse did not simply send the students in each group off on their own and then wait for them to turn in their completed projects.  Instead, part of each class period for the next several weeks was devoted to a class discussion of each group’s progress.  These discussions focused not only on such logistical issues as “How far back in history should we go?” and “How many things should we put on the timeline?” but on the extent to which the students felt that they were providing an answer for the question that motivated the construction of their timeline in the first place.  During these discussions, Ms. Whitehorse always pushed the students a bit further.  In one case, for example, she felt that the students who were looking at the church arson were failing to recognize the importance of the Church in African-American culture and thus, the full impact of such acts of violence.  So, she encouraged these students to contact a minister of an African American church to set up a meeting to discuss the timeline.  The students returned from this meeting and excitedly explained that they had to do more research on the role of faith and religion in the lives of African-American slaves prior to the Civil War.

After the students had completed the timelines to their satisfaction, Ms. Whitehorse added one final detail to be filled in.  Each group was to project into the future on their timeline; that is, each was to imagine two or three events that might occur over the next ten years of the timeline.  Each group was to then prepare a presentation for class, the aim of which was to show how those projected events made sense relative to the events that had occurred to date.  In preparing the presentation, each student in the group was to play a part either in describing the projected events or in providing their rationale.

Strategies
The foregoing examples illustrate several strategies for the classroom that are based on the four developmental theories that we considered.  

1.  Provide students concrete experiences out of which they can construct new knowledge.  Recall that, according to Piaget, we construct new knowledge through our independent interactions with the world.  In the classroom, this means that teachers should minimize the extent to which they give students new knowledge through, for example, lectures.  Instead, teachers should allow students to make new discoveries through their own actions on, and interactions with, the world (Brooks & Brooks, 2001; Elliot et al., 2000; Feinburg & Mindess, 1994).  We saw instances of this strategy in action in all four of our classrooms.  In Mr. Chan’s third-grade classroom, for example, the students conducted experiments with light to learn about light rays and the movement of light through space.   Mr. Chan certainly could have told the children these “facts” about light, and in much less time than was required by his more hands-on approach.  It is unlikely, however, that the information that the students would have derived from such a lecture would be as memorable or as rich as that constructed through the experiments.

Notice that this strategy does not mean that students must interact with the physical world, or that the strategy is applicable only to young children.  We saw the same strategy in action in Ms. Whitehorse’s high school history class.  Ms. Whitehorse did not simply have the students read about or listen to one interpretation of African-American history; instead, she let the students construct their own interpretation through library research, interviews with knowledgeable people in the community, discussion with classmates and teachers, and through a process of continuous revision of the historical timeline that they were constructing.  In this case, the students’ interactions were focused less on the physical world and more on the world of ideas and possibilities.

2.  Help students connect what they need to learn to what they already know.  For Piaget, each interaction with the world involves assimilation and accommodation.  Put somewhat differently, learning requires more than simply taking in new information.  Learning requires establishing connections and relationships between what is already known -- the student’s current interpretation of the world -- and the information to be learned (Brooks & Brooks, 2001).   In the classroom, this means that teachers must provide experiences that are appropriate for what students know and how they learn (Brooks & Brooks, 2001; Elliott et al., 2000; Feinburg & Mindess, 1994).  Again, we can find examples of this strategy in all of our hypothetical classrooms.  In Ms. Washington’s kindergarten class, for instance, math lessons involve materials and activities that the children already understand: simple subtraction problems are embedded in the daily routine of taking attendance, instruction in how to graphically represent quantities is occasioned by a child’s birthday, and the concept of a unit of measurement involves blocks, height, and friends.  In Mr. Anderson’s eighth-grade classroom, instruction in writing is tied to what the students know best, namely, themselves.  

It is important to note that this strategy means more than letting students do only what interests them, which is a frequent but misguided criticism of Piagetian approaches to education (Feinburg & Mindess, 1994).  Instead, the strategy requires providing experiences that capitalize on what students know and find interesting but that move them further along on the road of intellectual development.  In other words, teachers should expose students to information and skills that students are developmentally ready to learn (Elliott et al., 2000).  So, for example, Ms. Washington capitalized on her kindergartners’ interest and skill in symbolic representation and taught them ways in which numerical quantities can be represented through numbers (as in counting), graphs (as in a bar graph of the birthday poll results), and in units of measurement (as in the use of different sized cubes to represent height).  She also made use of role play (i.e., when the students “pretended” to be numbers and lined up consecutively), which is a popular symbolic activity among 5-year-olds.  And Mr. Anderson helped his eighth-grade students, who were no doubt struggling mightily with issues of their own identity (Berndt, 1996; Santrock, 2008, 2009), recognize that all adolescents face at least some of the same issues regardless of historical time or culture. Such recognition might provide solace and encourage them to seek out parents and peers to help in resolving the issues they face. And, finally, we saw activities in Ms. Whitehorse’s class that encouraged dealing not only with the world of ideas and past time but also with reasoning about the possible, as when the students needed to project their historical timelines into the immediate future.

3.  Introduce cognitive conflict.  Again, teachers need to provide experiences that connect with what children already know but move them along further in their development.  Piagetian theory suggests that teachers can do this by creating cognitive conflict, that is, the teacher must show students that their perspective is at odds with, or fails to explain, something important about the world (Brooks & Brooks, 2001; Driver et al., 1994; Feinburg & Mindess, 1994).  In Ms. Washington’s classroom, the kindergartners, for the most part, understood counting and one-to-one correspondence.  For them, a higher number meant a larger quantity.  Ms. Washington challenged this notion in an especially compelling way.  She showed her class that a greater height actually can be associated with a smaller number if different units of measurement are applied to the objects in question.  We saw the same strategy in operation in the other classrooms as well.  In the domain of science, we saw Mr. Chan introduce an experiment in which the results were wildly different from the students’ predictions.  And, in the social domain, we saw Mr. Anderson challenge his eight-graders’ belief that their parents had little in common with them or little appreciation for the issues of importance to them.

4.  Help students organize information into systematic wholes.  As mentioned previously, Piaget believed that humans attempt to organize their knowledge into integrated systems rather than simply compile a collection of disconnected facts.  Teachers can help their students do this by focusing the various skill domains that they want to teach on the same topic (Brooks & Brooks, 2001; Collins et al., 1989; Feinburg & Mindess, 1994; Katz & Chard, 2000).  In Mr. Chan’s class, for example, the third-graders practiced a number of emerging skills in the service of learning about light, including reasoning scientifically (i.e., generating and testing hypotheses), preparing graphs, writing about one’s experience, and reading nonfiction.  Among other things, such an approach may help students learn to apply the same sort of systematic analysis they use in science to the expression of their ideas in writing or to the analysis of ideas they read about in a wide variety of texts, including nonscientific texts.  We can find other examples of this fourth strategy in Mr. Anderson’s classroom.  In his class, we saw the eighth-graders complete interviews and writing projects that were designed to help them make connections between their representations of themselves and their representations of other people, including their parents and peers.  Mr. Anderson’s projects also should help the eighth-graders see the intimate connection between the collection of data (i.e., through interviews) and its presentation (i.e., in written form).  It is worth noting, that this strategy is difficult to find in many traditional classrooms, which compartmentalize academic subjects and thus, actively discourage students from organizing their knowledge (Katz & Chard, 2000).

5.  Provide a scaffold for student learning.  In the Vygotskyan approach, it is not enough for teachers to introduce activities and experiences that provide the opportunity for students to construct new knowledge.  Teachers must interact with students in ways that help the students acquire and practice the skills needed to succeed independently (Collins et al., 1989; Driver et al., 1994; Newman, Griffin & Cole, 1989; Rogoff, 1990).  Our hypothetical classrooms provided many examples of this scaffolding on the part of teachers.  In our kindergarten classroom, for example, Ms. Washington asked Rob how tall his partner was.  The problem posed was beyond Rob’s capabilities, as evidenced by the fact that he responded merely by pointing to the tower of cubes he had constructed.  Ms. Washington requested another response and, importantly, structured that request in such a way as to make explicit to Rob how he could solve the problem (i.e., “But how many cubes is that?  Can you count them for me?  Start at the bottom.”).  In the eighth-grade classroom, Mr. Anderson helped Jacob to write interview questions that were more efficient and more apt to elicit elaborate responses.  He did this by verbalizing his analysis of Jacob’s questions and then paraphrasing the issue that seemed to be at the heart of those questions.  This provided Jacob both a different framework and the words (e.g., “invention”) needed to implement that framework.   Mr. Anderson also showed how to gradually transfer responsibility for solving a problem from the teacher to the students.  For example, he first modeled appropriate interviewing, then had the students practice on him, and then offered them help as they tried to write their own interview questions. (Additional examples of this type of scaffolding can be found in Chapter 2.)

6.  Ensure that students participate in interactions with a range of highly skilled partners.  It is important to recognize that, according to the Vygotskyan perspective, students can benefit from interaction with any highly skilled partner, whether a formally trained teacher, a parent, or more advanced peer.  In fact, it is valuable to participate with a range of different partners because each will expose the student to a different perspective on the same problem, scaffold the student’s participation in at least slightly different ways, and provide additional opportunities to practice solving the problem (Feinburg & Mindess, 1994).  We saw examples of our hypothetical teachers casting both peers and parents in the role of tutor.  Ms. Washington, for example, forged a partnership between Rob, who had difficulty understanding counting and one-to-one correspondence, and Angel, who had mastered the basic numerical tasks expected of kindergartners.  Although Ms. Washington did not provide any formal structure or ground rules for the pair, we got the sense from the dialogue presented that Angel recognized the need for him to scaffold his interactions with Rob.  We also saw in both Mr. Chan’s and Mr. Anderson’s classroom an attempt to draw parents into the problems and projects in which the students were engaged.  The third-graders, for example, were to replicate the light experiment at home with their parents, and the eight-graders interviewed their parents about their own early teen years.  In both cases, the intent was to allow the parents an opportunity to help their sons and daughters solve the problems before them.  Note, however, that it may be advisable in some cases to provide additional information or training to parents so that the nature of the scaffolding they should provide is made explicit for them in advance of the problem.

7.  Involve students in the use of mental tools. Vygotsky and others (e.g., Bruner, 1992) have stressed that an important function of interaction with adults, and other more skilled members of one’s culture, is to expose the student to the important mental tools of the culture, including mathematical symbol systems, scientific modes of reasoning, and language.  Again, we can find numerous examples in our hypothetical examples of teachers trying to indoctrinate their young charges into one or more of the mental tools that are important to our culture.  So, for example, Ms. Washington introduced her kindergartners to the concepts of addition and subtraction of numerical quantities and of their measurements.  In fact, numbers and mathematical symbols pervaded the physical environment of Ms. Washington’s classroom.  In the third-grade classroom, Mr. Chan introduced his students to the idea that science involves a process of making and testing predictions.  By presenting the children with lights of different sizes and boxes with varying size holes, he also introduced the notion of variables and the notion of looking for relations among variables.  And then we have Mr. Anderson, who provided his students practice in the use of written language, and Ms. Whitehorse who so eloquently conveyed to her students the notion that history is a system for interpreting rather than merely recollecting the past.  (For additional examples of this strategy applied to the mental tool of language, the reader is referred to Chapter 2.)

8.  Address variability between and within students.  There are two forms of variability that are of relevance to teachers.  In the first, between-student variability, there is variability between students, such that some students demonstrate a more advanced level of thinking, or a different approach to a problem, than other students.  In the classroom, this means that teachers should match the problems and experiences they provide to each student’s current level of knowledge and way of thinking (Brooks & Brooks, 2001; Feinburg & Mindess, 1994).  Without such matching, of course, strategies 2, 3, and 5 cannot be implemented.  It might be argued that while this strategy sounds good on paper, it is not workable -- teachers simply cannot plan a separate curriculum for each and every student.  In fact, this strategy does not always require different problems or experiences for different students.  Instead, the teacher might consider posing problems that allow for different problem-solving approaches and thus, provide different benefits for students.  In Mr. Chan’s classroom, for example, all the students had to make predictions about the light but the predictions varied dramatically across children.  Some had an idea that light traveled in a line but did not understand how far it might travel, whereas other students saw the light as having more mass and thus as squeezing out of the hole in the box in drops.  The experiment induced cognitive conflict for both types of students.  Teachers also can address variability between students by recruiting peer tutors to help their less advanced classmates, as Ms. Washington did when she paired Rob and Angel in the math activities.

In the second form of variability facing teachers, within-student variability, an individual student’s thinking is uneven, or characterized by areas of strength and weakness.  This form of variability is at the heart of theories such as Gardner’s (1993), which argue that thought arises out of several independent faculties, or frames of mind.  In the classroom, this means carefully monitoring each student’s performance in all academic areas and being prepared to offer him or her dramatically different experiences to induce cognitive conflict or varying degrees of scaffolding across different academic areas.  In fact, we saw this strategy at work in the kindergarten example.  Ms. Washington was careful to pair Rob with a more skilled peer who could serve as a tutor on problems related to mathematics.  At the same time, however, she paired Bob with Sarah when it came to projects in the creative arts, where Bob excelled and could serve as Sarah’s tutor.

Before ending our discussion of this strategy, it is worth noting that the source of at least some of the variability between and within students is culture.  Different cultures provide children with different experiences and send them to school with different types of preparations and sets of expectations (see, e.g., Hale-Benson, 1986; Heath, 1989; Shade, 1987; Shade & New, 1993).  Matching experiences and scaffolding to all students requires that teachers are knowledgeable about their students’ backgrounds.  We provide some strategies for dealing with this seemingly insurmountable task in Chapters 2 and 3.   It is worth noting here, however, that we saw in our examples of Mr. Anderson’s and Ms. Whitehorse’s classrooms an attempt to educate themselves and their students about issues related to race, ethnicity, and culture.  

9.  Show students how to use their new knowledge and skills.  This strategy follows from Sternberg’s (2007) distinction between practical intelligence and componential intelligence.  In the classroom, this means that the skills to be learned should be taught in meaningful contexts and, moreover, these contexts should be those in which the skills are ultimately to be used.  Obvious for their absence from our hypothetical classrooms, are the sorts of drills that provide repetitive practice on various components of a meaningful activity but with that meaning removed.  So, for example, our hypothetical teachers did not teach reading by providing students worksheets in which they underlined all the words that began with the letter “c” or that sounded the same.  In Mr. Chan’s classroom, the students read books that related to a topic on which they had just had first-hand experience, and the emphasis at the writing center was on expressing ideas rather than spelling words correctly.  And in Ms. Washington’s classroom, the kindergartners did not simply repeat the numbers for 1 to 20; instead, they counted for a reason, such as measuring their friend’s height.  Embedding the skills and knowledge to be learned into meaningful activities demonstrates to students not only how to apply this information, but why applying it is useful.  (This strategy is discussed again in Chapter 2.)

SUMMARY
In this chapter, we began with the premise that learning involves interaction with the world.  In Piaget’s theory, the emphasis is on interaction with the physical world.  Piaget believed that the nature of those interactions change with age and experience, with the biggest changes being prompted by conflicts between what is known and problems encountered in the world. In Vygotsky’s theory, the emphasis is on social interaction.  According to Vygotsky, skilled adults structure their interactions with young learners so that the latter gradually acquire the skills, symbol systems, and modes of reasoning needed to solve the problems that face their culture.  The theories of Gardner and Sternberg added the notions that thinking can be variable across different problems areas, such as art and language, and across different situations, such as doing well on tests of abstract knowledge but doing poorly in real life situations.

We used these developmental theories to generate nine strategies to be implement in the classroom.  We also described four hypothetical classrooms from kindergarten to high school in which the nine strategies were in operation.  The strategies focus the teacher on what the students know, where they need to go, what experiences they need, and how the teacher should interact with students.  These nine strategies provide an answer to the question: How can I promote learning in my classroom?

�This experiment and the reactions of the students we have created, including the dialogues, are based on the curriculum and examples provided by Driver et al. (1994).  See also Asoko (1993).


�This excerpt is modeled after an example provided by Brooks and Brooks (2001).
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