LEARNING THEORY 09-26-2013
TALKING HEAD INTRO

In this lesson we will be exploring the very nature of learning. 

If we imagine our role as teachers to be planners and designers for student learning, then we ought to consider what is going on in the minds of the learner as learning takes place.

How can we tell if we have been successful in promoting learning? For example, can we be absolutely certain that if students have answered a question correctly that they have properly understood the concept behind it?

From another angle, just what has gone wrong when our students show evidence of an inaccurate view of the world. What does it mean to misunderstand?
Let’s stop the program here and let me give you a chance to discuss that with your colleagues and write a short statement about your own beliefs about

How does ‘learning’ happen?

What does it mean to misunderstand?

PAUSE

Before we try to answer these questions, let’s take a look at some interesting examples of misunderstandings.

I’m going to show you a video segment of conversations with recent university graduates who were asked to explain what causes the seasons—why, especially at higher latitudes in Europe, North America and New Zealand for example, the weather is rather cold in the winter months and much warmer during the summer.

Private Universe

http://www.youtube.com/watch?v=p0wk4qG2mIg
Now these are students who, although they have specialized in certain subject areas, nevertheless have had a formal, liberal education in all areas, including science. They are intelligent and worldly. And yet they are demonstrating a fundamental misunderstanding of a very familiar phenomenon. Their belief that the earth is closer to the sun in summer and further away from the sun in winter.is a commonly held assumption, and contrary to what they have been taught in school.
The real reason for seasonal effects is related to the tilt of the earth’s axis either towards or away from the sun--which they have surely been taught in their science classes.
For some reason they have chosen not to believe it.

Why is classroom instruction so often ineffective at changing the personal belief systems of students? 

Why do students so frequently misunderstand what we told them?

This is an important thing for us to know as teachers.

Here are some other commonly held misunderstanding.. or what we have termed “alternate conceptions”
· Wrapping insulation around an object will generate warmth (read the article “Teaching for Conceptual Change” to see how one creative teacher helped his students to better understand that

· A vacuum (or low pressure system) pulls on matter
· Condensation water droplets on the outside of a cold water bottle is due to the water inside leaking out

· The sun and stars move in the sky above us

· The earth’s gravity is caused by air pressure or its magnetic field
Why do students so frequently misunderstand what we told them?

The answer, as it turns out, is probably because we told them.

Let’s explore that.

In the next video clip I use an analogy to begin to explain how misunderstandings arise in the mind of a learner as we attempt to explain a concept to someone. 
It begins with an exercise in which students are asked to listen to the verbal descriptions of an unidentified animal and are asked to turn it into a drawing of what they imagine it to look like.

You will notice that the images that studenst formed of the animal are very different from one another, and quite different from the image that the writer was trying to convey.

VIDEO CLIP OF AARDVARK AND AIRPLANE METAPHOR

-13-09-26

00003.MOV

4:03-
4:38 focus of lesson- to understand what it means to understand, to teach you what it means to teach

7:15- 7:36 do an activity for me

7:52- begins reading- (intersperse image of students drawing with voice over of description.. The entire reading is not necessary to include)

10:47-10:55 stick it to wall with tape

13:15-13:25 students posting on wall

14:16 – 15:71lets see what we have here- same thingÉ dogs, dinosaurs etc. It is an aardvark At 14:55 insert jpg of aarkvark . so what is the point hereÉ
15:30-19:59 so im trying to explain something to you…

Airplane analogy

… learning, what is that all about

TALKING HEAD
This analogy illustrates the problem inherent in oral communication- and the limitations we face when teaching by just talking.
Both the encoding and decoding relies on unique, personal operating systems of images, analogies, word definitions etc. developed from the integration of each person’s life experiences. Each and every person has their own personal and unique system for interpreting concepts, language and new experiences because each person’s life experiences are unique and personal. It is that complete set of sensory experiences that provoke us to create patterns and put order to the world around us, This body of experience, in turn generates an interpretive system rather like a computer program, that we then use to interpret and make sense of new experiences. Each interpretive system is unique because no two people have experienced exactly the same things in the course of their lives.
So, when two people hear the same sentence or witness the same event, each constructs slightly different meanings from it, or make different connections to what they believe are closely related ideas. The result is that the one who communicates a message will be heard differently by different people who receive it. If incorrect connections are made, misunderstandings will result.

In this next lesson segment we will use a children’s story to illustrate the influence that a learners personal life experience has on their interpretive system that affects how they make sense of new information.
FISH IS FISH video clip
20:52 –it goes something like this… 


-24:00 … what are the implications of that?
(substitute images taken from story at appropriate points)

Returning the alternate conception of the cause of the seasons, it is probable that these students are remembering and making connections to their personal experiences of standing near a heat source such as a fire. When they are closer to it or step further away, they sense different temperature effects. That is an inappropriate explanation to explain the earth’s seasons, but we can forgive these students for making the connection with their own personal experiences even if they are choosing the wrong model. Like the fish in our story, limited personal experiences limit the depth of understanding that the student is capable of and leads to incomplete or inaccurate construction of new mental models.
So what does that inform us about teaching for meaningful learning?

First,
Teachers should try to anticipate common misconceptions in the minds of their students. What misunderstandings can we predict students might make and how can we effectively steer around them? We might begin by asking questions of students  to probe what they already believe to be true about certain concepts before we give instruction
Secondly, 
We should provide an appropriate set of relevant, sensory experiences that lead the student to construct new and scientifically valid understandings. Teaching by telling is often inadequate. Make it believable and convincing in very real ways. Relate it to things they already know. Ask questions. Invite questions. Illustrate. Demonstrate. Encourage students to investigate, participate and get physically involved. Engage students in debate and discussion about alternative explanations
Thirdly

Create opportunities for students to think, remember and apply what they have learned. Deep learning is a very personal thing, and we should encourage students to personalize what they have learned. This is called Metacognition.

 Just to make the point, let’s go back to the season problem and fill it in with some relevant and appropriate experiences.

(talking to a graphic and earth model)
To begin with, here are two photographs showing the image size of the sun in the sky taken on two different dates in the year. If we measure and compare the image sizes we see that it appears to be slightly larger in January and smallest in July. That likely suggests that the earth really is at different distances from the sun as it completes its orbit and perhaps that account for change in temperature effects. But now let’s look at the date when that occurs. The image size is largest in January. That would correspond to closest proximity (i.e. warmer temperatures) at a time when the northern hemisphere is in the middle of winter!!

Further, you may know that at the same time as it is summer in the northern hemisphere, it is winter in the southern hemisphere.

Therefore we can show convincingly that the proximity model is flawed, and that we can no longer comfortably hold that belief. The student is now ready for a new and better explanation.

Now let’s introduce a more effective model. Notice that the earth’s axis has a tilt relative to the plane of its orbit around the sun. In June, the northern axis is tipped towards the sun. The surface of the earth at a point in the northern hemisphere is therefore inclined close to perpendicular to the sun’s rays and receives solar radiation at a high intensity. In December the northern axis is tipped away from the sun and the angle between the earth’s surface and the solar radiation is more oblique.

We can demonstrate the relationship between the angle of the sun’s rays and the radiation intensity by showing how the broader distribution of energy (represented by these sand grains) results in a lower intensity.

This also explains why the effect is reversed on the southern hemisphere at the same time.
The important point is that the new understandings must be grounded in a controlled set of experiences prescribed by the teacher. Simply being told is not often not enough to change a students beliefs.. If learners are to construct personally meaningful and authentic understandings , they must be personally engaged in a convincing set of sensory experiences. Often, previously held beliefs must first be dislodged and replaced. In the example shown here, we were able to show students that their conception of seasons due to earth distance simply doesn’t work. They are now hungry for a better explanation. Often, misconceptions are tightly held, and are not easily discarded. Students (and others) often hold hybridized models as a compromise between old and new ideas (illustrated by the frog’s images in Fish is Fish) Learning occurs with convincing learning experiences. It is our task as teachers to design a set of meaningful learning experiences in our instructional plans.
In the article “Teaching for Conceptual Change:Confronting Childrens’ Experience”, the authors describe a set of meaningful learning experiences intended to convince a group of young students that thick, insulating clothing does not, by itself, generate heat. 
Now in order to personalize and reinforce the new learning, students should be encouraged to think back on what they have learned, how they came to learn it, and how their new understandings are linked to other concepts and ideas. This is often done by asking a set of questions that require some thinking about the learning itself. This process is called METACOGNITION- thinking about thinking.

It may take the form of reflective stems… incomplete questions that students are invited to complete. For example: 
I already knew that

What I learned today was

I used to believe that

I changed my mind because

An example of where I have seen this in my own experience is

I wonder if

I am still uncertain why

What I found interesting/challenging/memorable

If … is true, then it is probable that… 

Learning is reinforced if students are asked questions which challenge the recall and application of a concept. For example… (recall of a relationship, application of a new formula, using a concept to predict an outcome)
In the next segment I describe my own example of a teaching strategy I tried with a group of students in my own classroom on the topic of the Law of Conservation of Mass.

VIDEO SEGMENT 00005.MOV

16:55-22:27 … marketing is everything
So I am now going to ask you to think about two models of teaching. Think of one as the traditional way of Teaching by Telling. The second model and the one that I am trying to draw your attention to here, is about Teaching for Meaningful Learning. In the literature, this is referred to as Constructivism.
ACTIVITY: In groups of three or four, discuss the features of each of these teaching models Then under each column, write some descriptions, characteristics, implications, and personal comments relating to each models. 
Turn the video off while you are having your discussion.

Later I will show you a partial list of some of these differences.
VIDEO ON

TALKING HEAD TO GRAPHIC OF THIS DICHOTOMOUS TABLE

	TEACHING BY TELLING
	TEACHING FOR MEANINGFUL LEARNING

	Transmissive
	Transforming beliefs

	Questions with pre-determined answers
	Open ended questions

	Teacher explanations
	Student explanations

	Validity determined by teacher
	Validity determined by examination and discussion of evidence

	Student is a passive learner
	Student is an active participant in learning

	Learning is remembering
	Learning is construction of knowledge through experiences and reflection 

	Teacher tells
	Teacher asks and encourages student questions

	Definitions
	Connections

	Single explanations
	Multiple hypotheses considered and debated

	Low level thinking
	Higher level thinking

	Student learns subject knowledge
	Student learns how meaningful learning occurs

	
	Generates student interest 

	
	Encourages students input

	
	


Here is a summary of the points raised so far and which form the basis for this theory of learning:
GRAPHIC

CONSTRUCTIVIST LEARNING THEORY
SUMMARY

· Learning results in the construction of new concepts and patterns of thought drawn from the set of personal experiences of the learner

· Learners already have a set of beliefs about many concepts` based on prior experiences
· If learning experiences are incomplete and disordered, the beliefs and conceptions that result may be inaccurate and faulty

· Teaching with a constructivist view of learning acknowledges and respects students’alternative views, and aims to encourage conceptual change through a structured set of new experiences

· Meaningful learning (as oppsedto rote memorization) requires the active participation of the learner. This requires
· Engagement in a rich set of sensory and thoughtful experiences

· Metacognition and reflection to reinforce, challenge, apply, consolidate and personalize new understandings

· The view of learning that this leads us to is that the mind of the learner is not an empty vessel that can be filled with a ready-made material. 
· The vessel is already full, containing the results of incomplete and unstructured experience. 
FACILITATORS GUIDE (NEEDS TO BE CLEANED UP)
1. IMPLICATIONS TO TEACHING: HOW TO TEACH WITH A CONSTRUCTIVIST VIEW OF LEARNING?

Discussion:
· Elicit student prior knowledge and conceptions

· Be respectful of their views, but challenge them

· Let nature provide contrary evidence (not authority)

· Allows exploration of alternatives

· Dissatisfaction of initial models in light of new evidence or argument

· Encourage conversation for exploration and negotiation of new meaning 

· POINTS TO THE IMPORTANT ROLE OF EFFECTIVE QUESTIONING

· Design application, translation activities to personalize new knowledge

· Encourage personal reflection and summary (“how I have changed my mind…”)
· Provide many familiar examples and models or analogies

· Suggest useful images/analogies/metaphors (pre-packaged constructions)

POST TASK

POST LESSON REFLECTIONS IN JOURNALS (NEEDS TO BE CLEANED UP)
What does it mean to misunderstand?
What teaching interventions are required for conceptual change to occur

For example, How would you convince a student who believes that the earth’s gravity is caused by its magnetic field, and further supports it with the reasoning that that is the reason metals are heavier than nonmetals

What are some of the roles and responsibilities of a teacher in a constructivist classroom?
In order to understand this view of learning you must first undergo a conceptual change from viewing that the mind is an empty bucket which is to be filled with new information to a notion that the bucket is already full (of understandings, beliefs and past experiences of teaching and learning with this view in mind) and its contents are to be reconstructed and assembled.

What are your OWN views and beliefs? Have they changed?
At the beginning of this lesson I lamented 
“Why do students so frequently misunderstand what we told them?”
And that

“The answer, as it turns out, is probably because we told them”. Explain.
What is the role of metacognition in meaningful learning?
Pose a set of metacognitive questions  following instruction on the lesson on the earth’s seasons

FACILITATOR suggested answers
What did you find most surprising about this concept?

How would you convince someone that a change in seasons is not due to a change in the earth’s distance from the sun

What is the relationship between sun angle and the intensity of radiation received on the surface

Explain to another student why it is summer in the southern hemisphere at the same time as it is winter in the northern hemisphere

Using two balls representing the earth and sun, demonstrate the position of the earth and angle of earths axis in December and in June 

What questions are you still curious about

