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Opening Lecture 
Waldorf High School Science Teacher’s Conference 
February 2014 
Summerfield Waldorf School 
 
Dear Colleagues! 
 

It is my honor to be able to welcome you here tonight to the beginning of this 

conference on teaching science in Waldorf schools. This is the teaching science 

conference – if any of you expected to be attending a different conference, now would 

be the time to leave. There are so many conferences out here this year that it is 

conceivable one could end up at the wrong one. This is the science conference. We 

plan to spend the next three or four days together exploring the underlying questions 

about teaching science in a Waldorf school and, more than anything, we want to 

engage in the process that lies at the roots of our teaching – the practice of 

phenomenological science: doing it, reflecting on it and perhaps gaining a better 

understanding of why it is so important to engage adolescents in this kind of scientific 

inquiry. 

It is not difficult as a Waldorf science teacher to have the sense that one is stuck 

between a rock and a hard spot. On the one hand, we find ourselves faced with 

parental and societal expectations that have little or no understanding of the 

educational mission we have dedicated ourselves to; on the other hand, we have a 

growing body of curricular demands without a corresponding increase in the time we 

have to teach them. And thirdly, we are facing a generation of students who have 

grown up quite literally with the “world” at their fingertips. All of these factors work 

together to make it increasingly difficult to craft the kind of attentive space that a 

meaningful phenomenological process demands. But, it is also clear, that the presence 

of these factors in the lives of our children and students – external pressure, explosion 

of information, and the digitalization of experience – make the approach that lies 

behind our work ever more pressing. 
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Rudolf Steiner brought something new to education. He recognized very early on in his 

life that the future does not depend on what we know, but rather on how we know it. 

This recognition was rooted in an experience: the experience of coming to know or 

understand something. Please note: I did not say coming to know about something. 

The experiences and the inner path that led to the birth of Waldorf education didn’t 

begin with knowing about things. They began with the experience of learning to know 

or understand something; not merely know something about it. 

Let me give an example: Not long ago, I found myself in Southern California with a 

Saturday afternoon and Sunday free. Without giving the matter much thought, I 

decided to drive east into the desert and spend the Sunday hiking. I don’t know the 

desert well. My experience of it is limited to a short visit to Israel during which I was 

able to hike the area around Khirbet Qumran. For many reasons, it is a landscape that 

fascinates me; I was happy to have the chance to explore it again more closely. 

I drove east from San Diego, then north into the Anza Borrego State Park, found a place 

to stay in Borrego Springs and headed out on foot into the desert before sunrise on 

Sunday. It was quiet, dark and cold. I was alone. To the north, west and south, the 

darker masses of the mountains were noticeable against the slowly graying sky. When 

dawn approached, I stopped and watched the sun rise over the Salton Sea. 

With the coming of the light, the landscape around me changed. I began to notice 

details that had been hidden in the darkness. It was one of these details that changed 

my day. 

Before that day in the desert I had had a basic knowledge of cacti; by the time the day 

was done, the cactus had become an intimate part of my life. It happened like this: As I 

walked into the now light-filled desert, I began to pay more attention to the things 

around me. There wasn’t a whole lot to look at – rocks, a variety of shrubs and cacti, the 

play of light and shadow. I stopped to look more closely at a large cactus growing 

alongside my path. It was perhaps shoulder high, with a number of branching arms 

covered with multitude of tiny spines. As I looked more closely I noticed a light orange 

colored protrusion at the end of one of the lower branches. I am somewhat short-
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sighted and often push my glasses up onto the top of my head and move in close if I 

want to get a good look at something. This is what I did. I pushed my glasses up on my 

head, bent one knee and went into a half-kneeling crouch to see this bud more closely. 

I was so intent on the bud that I didn’t notice the young cactus below my knee until I 

felt its spines pierce both my jeans and my thermal underwear and bury themselves in 

my knee. For the first time in my life I had had an intimate encounter with a cactus. 

My first impulse was to take hold of the cactus now so painfully attached to my knee 

and tear it off. Just in time I restrained myself, gently laid my hand on it as though I 

were picking up a rather fragile egg and tried to remove it. It wouldn’t come off. I 

closed my hand a bit more firmly, tugged a bit, then in a moment of courage or 

foolhardiness gave it a decisive jerk. It came off, but now was firmly and just as painfully 

imbedded in my thumb! I won’t bother you with an account of the antics that led me to 

finally remove it from my thumb and then my jacket, but by the end of it all I had a 

completely new sense of what a cactus is. It had touched me and it had moved me. My 

concept of sharpness had been expanded and I knew that the spines of this cactus were 

barbed and exactly what effect the barbs had. 

Was any of this new knowledge? No, I had known these things before, but I hadn’t 

known them as I knew them now. I had known about cacti, but now for the first time, I 

had begun to know a cactus, not any abstract generality of cactus, not a theoretical 

cactus, but this concrete, specific Opuntia bigelovii growing alongside the path I was 

taking through the Southern California desert in the hours shortly after sunrise on 

January 13, 2013. It was there and I was there: we were there together in this point in 

time and space. I could have walked on by without noticing it. My knowledge of cacti 

would have remained abstract; it would have continued to be a plant that aroused my 

intellectual curiosity but one, which existed outside of my experiential context, one 

which I could learn about, but one which I would never be able to know. 

As I continued on my daylong trek through the desert, my encounter with the cactus 

accompanied me. As I walked, I observed the cacti more closely and began to notice 

things about them about which I had no knowledge. The phenomenon that caught my 
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attention most strongly had to do with the chollas’ relationship to the light. I first 

noticed it when my path took a turn to the south and I found the morning sun no longer 

behind me but to my left. Now the cacti to the right and to the left of the path 

presented themselves to me quite differently. Those to left of the path, between me 

and the morning sun, were surrounded by a halo of light; those to the right of the path 

were a grayish, olive green. To the left, I could see the spines and glochids clearly in the 

light dancing around them; to the right, it was the shoots of the plants that were most 

noticeable. To the left, I was seeing, as it were, the light through the cacti; to the right, I 

was seeing the cacti bathed in light. On the one side, I was seeing plants glowing in the 

light, on the other, plants illuminated by the light. The difference was remarkable. The 

“up-light” cacti were aglow and radiant in the otherwise drab winter desert; the “down-

light” cacti disappeared into the drabness. 

I felt that I had made a monumental discovery. I walked around an especially large 

cactus and watched it change as I did so: from interesting botanical specimen to radiant 

desert being. I had a very clear sense that the cactus was revealing something of its 

own essential nature to me. It was speaking to me in a language I had yet to fully 

comprehend. For a short period of time, I experienced the cactus not as a thing, but as 

an activity or a presence. Through these encounters, the cacti had become real in a 

completely different sense. 

Later, looking back on this day, I was able to differentiate various phases in my 

relationship with the cactus. It began with the meeting – something about the cactus 

caught my attention. I noticed it. I then allowed it to move me. It made an impression 

on me. I responded with interest and began to observe the cacti. This leads to a greater 

awareness of the details, which I place in relation to one another, moving from one to 

the other, comparing various aspects of the plant as I begin to see it in relation to its 

surroundings. In this activity, I begin to comprehend the cactus as a whole and finally 

come to understand to some extent the nature of the cactus. 

The steps or stages of the process are: 
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1. encounter 

2. allow it to make an impression on me 

3. turn toward the cactus with interest 

4. observe 

5. compare and contrast 

6. comprehend 

7. understand 

It is possible to recognize some variation of these 7 stages in every learning process. In 

teaching, we can quite consciously intensify certain moments in this process. 

Observations can become more exact through drawing and descriptive writing; 

imagining and various forms of artisitic expression enhance the activity of comparing 

and contrasting. 

Waldorf education rests on the understanding that the world takes on meaning – 

becomes real – through the way we encounter it. As a teacher, I am always faced with 

the challenge of crafting the space within which my students can have true encounters 

with a specific aspect of the world. Unlike other approaches to education, Waldorf is an 

encounter-based approach. The challenge we face as science teachers is to craft 

encounters with specific aspects of the sense world, encounters that cast light upon 

essential aspects of this world. 

I’d like to go back to the early days of the first Waldorf school, when Rudolf Steiner was 

still involved in the development of what we know of today as the Waldorf curriculum 

and the methods the accompany it. In his talks to the teacher and in his public talks on 

the work of the Waldorf school, he differentiates various phases of development. The 

curriculum, as it developed, took these developmental changes into account. Today we 

speak of a developmentally appropriate curriculum and view it as one of the great 

strengths of Waldorf education. In addressing science teaching, Rudolf Steiner calls 

attention to a shift in the child’s developing consciousness that takes place in the upper 

grades of the lower school. The young child experiences him- or herself as part of the 

world around him. This changes as the children approach puberty. A sense of 

will activities 
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separateness begins to awaken. If we observe carefully, we can recognize just how 

tender and gentle this initial budding sense of self and world makes itself felt within the 

child.  

Once I watched one boy, he had just turned 12 at the time, taking his leave of the place 

before leaving with his parents for vacation. He didn’t notice me. He wandered through 

the small woods separating the living quarters from the main house with its dining room 

and classrooms. He greeted each stone, each tree, reminded them of the moments 

they had shared, told them he hoped they would be well while he was away, he 

thanked them for being there and promised to return soon. He squatted down at the 

curve of the path where a smooth, rounded knob of granite rose gently out of the 

surrounding earth. “Good-bye my noble friend”, he said. “You never let me lose my 

way in the dark. Thank you.” And he patted it with his hand. 

I know how he felt about that chunk of granite. I, too, had counted on it being there to 

guide me as I felt my way along the path on dark, moonless nights. On clear nights, it 

was possible to find one’s way with the help of the stars, something that was easier in 

winter than in summer when the trees were all leafed out. On moonlit nights, the woods 

were alive with mysterious shadows. But in the dark, it was the granite that served as a 

touchstone. 

For David, as for me, this stone was an object of significance in a very real, deeply 

experienced world. The boy and the stone remain inseperably linked in my memory. It 

is more than 30 years since I watched unseen as he took leave of “his” woods. 

Watching him converse without pretense with the trees and stones – the touchstones of 

his life there – taught me something about teaching. I learned something in that 

moment. Although in our world, designated teachers may be necessary, it is not from 

them that a student learns the most. The most important lessons a student learns from 

his or her surroundings. Learning is a contextual reality. A student learns through what 

lives in the world around him or her. If there is something you wish your students to 

learn, you must live it. Then it is a real part of their real world. No curriculum, no 

program can replace this. 
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This shift in consciousness calls for a shift in the way we help our students come to grips 

with the world around them. Although the first lessons in natural history begin in the 

fourth grade, (and the children have had a rich experiential exposure to the natural 

world from kindergarten onwards)they transition from an imaginative, story-based 

approach to a direct encounter with the phenomena of the natural world in the sixth 

grade. This transition takes place with the mineralogy block. In this block, the children 

begin to examine and experience the stones and minerals not, as in the past in relation 

to something else – the plant world or geography – but in relation to one another.  

This new approach to teaching science comes as the children embark on their journey 

through puberty and continues as they voyage on into adolescence. It accompanies 

them through the long birthing process of the astral body, taking on different qualities 

as the children mature. Along with the arts, Rudolf Steiner seemed to have viewed it as 

playing a central developmental role during this period. Given the pressures we face 

today as science teachers, it is perhaps helpful to remind ourselves of what Steiner 

pictured. 

There are three themes that come up time and again whenever Steiner spoke of the 

sciences. In the 2. curriculum lecture during preparation to open the school, he says the 

following: “If you build up your science lessons as we have just described, you will be 

able to make them incredibly lively and use them to awaken the children’s interest in 

everything present in the world and in the human being.” If you work your way back 

through his suggestions and curricular indications, it becomes apparent that the primary 

focus of science teaching in these last years of the lower school – the upper grades – is 

to awaken an interest in the child for the world around him. 

We find a shift in this focus when Rudolf Steiner begins to speak of teaching science in 

high school. He begins to speak about understanding the world. The role of the science 

courses changes. In the younger adolescent, they serve to spark an interest in the 

world; later, they help the student to come to an understanding of the world. This shift 

is perhaps more important than it seems to be at first glance. The awakening interest of 

the child leads him or her away from an unhealthy focus on him- or herself. It leads the 
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soul out into the world. Understanding comes about when the world comes to life 

within one. Interest is of course a prerequisite for any form of meaningful 

understanding. 

The third theme that comes up time and again is that of the importance of beginning 

with real experiences – Steiner says: begin with real life. 

“For physical phenomena also it is just as important to start 

from life itself. You should not begin your teaching of physics 

as set forth in the textbooks of today, but simply by lighting a 

match for instance and letting the children observe how it 

begins to burn; you must draw their attention to all the details, 

what the flame looks like, what it is like outside, what it is like 

further in, and how a black spot, a little black cap is left when 

you blow out the flame; and when you have done this, begin to 

explain how the fire in the match came about. The fire came 

about through the generation of warmth, and so on. Thus you 

must connect everything with life itself. 

Or take the example of a lever: do not begin by saying that a 

lever consists of a supported beam at the one end of which 

there is a force, and at the other end another force, as one so 

often finds in the physics books. You should start from a pair of 

scales; let the child imagine that you are going to some shop 

where things are being weighed out, and from this pass on to 

equilibrium and balance, and to the conception of weight and 

gravity. Always develop your physics from life itself, and also 

your chemical phenomena. 

That is the essential thing, to begin with real life in consider- 

ing the different phenomena of the physical and mineral world. 

If you do it the other way, beginning with an abstraction, then 

something very curious happens to the children; the lesson itself 
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soon makes them tired. The children do not get tired if you 

start from real life, they get tired if you start from abstractions.” 

 

Last spring I visited a high school science teacher from a school on the shores of Lake 

Champlain in Vermont. I had been invited by the school to visit her classes and give her 

feedback on her teaching. She was in the middle of a botany block. Each day she took 

the students out into the early springtime woods and meadows surrounding the school 

to observe. These observations begin in silence, then move on to descriptions of the 

plants. The teacher described the almost reverential mood among the students as they 

observed the simple woodland flowers blossoming among the debris of the last winter. 

My first experience of her students was listening to them speak about a tree they had 

discovered on the edge of a field the day before. It was an old beech tree with four 

strands of barbed wire running through the middle of its trunk. Although some of the 

students had seen trees that had grown up around old wire fence before, none of them 

had ever given them much thought. The discussion that ensued concerning the growth 

process of a tree was lively and thoughtful. When the teacher brought the discussion to 

a close by asking the students to write three adjectives describing the tree, a number of 

them chose words that expressed some aspect of the resilient, gentle strength and 

majesty with which the tree had grown around the wire, encasing it without breaking it. 

One boy struggled to find just the right word for the power of the tree’s growing. There 

was little doubt that the observation and the thoughtful reflection on what they had 

seen had made a deep impression on each of them. 

Later that morning I accompanied them on a field observation. They were heading out 

to observe dandelions. We left the schoolhouse, crossed the road and followed a path 

to a small grassy area between the train tracks and a parking lot. The grass was deep 

green and well-tended. The whole area was ablaze or aglow with the bright yellow of a 

multitude of dandelions. There were so many that it was imposible to walk through the 

grass without crushing the cheerful blossoms. Yet the students waded merrily in, settled 

down into the sunlit grass and began to observe the flowers. It wasn’t long before the 
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first flowerheads flew through the air; one girl began to weave dandelions into her 

neighbors hair; a boy picked an especially large flower and began dissecting the stem, 

then the flower itself. Although a mood of attentiveness and interest was more or less 

maintained, reverential would not be the word one would use to describe the students’ 

relationship to the dandelions. Discipline was not lost. Students shared their discoveries 

with one another, around the loose circle that had formed as they had settled into the 

well-flowered grass. The analysis grew more pronounced as students began probing 

the mysteries of the flower head. 

Little by little the dandelion, as an experienced wholeness, disappeared to be replaced 

by a searching for the right words and phrases to describe the intricacies of the discrete 

parts of the heads of the now thoroughly decapitated flowers. Magnifying glasses were 

added to the mix. Evermore intricate structures became apparent. The groups interest 

began to diverge: some continued wrestling to articulate and bring order to what they 

were discovering; others relaxed into the fresh grass and warm sunlight; two boys 

began to test relative ignition points by focusing sunlight through their magnifying 

glasses. 

I spoke with the teacher about this session later in the day. She was disappointed that 

they had spent s little time getting a feel for the plant as a whole, something that 

surprised her after having experienced them with the woodland plants and the trees. 

We spoke about the gesture of the plants, the radiating movement that appears in each 

of its stages; how the bud forms deep down, nestled in the rosette of leaves close to 

the ground, then rises upward on the stem to burst into the light. I spoke of my own 

practice as a teacher to steer clear of spontaneous “field dissections” i.e. tearing things 

apart to find out what’s inside of them. If something is to be dissected, it should 

happen in the focused environment of a lab. When outside, students should have the 

opportunity to experience the plant in its wholeness, within the context in which it lives 

and grows to be moved by its living presence. 

The German Goetheanist, Ernst-Michael Kranich, begins his book about the relationship 

between plants and the human soul with the words: “The intent and content of this 
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book are connected to questions concerning our future. An important part of the 

foundation upon which civilization rests – natural science – has lost some of its solidity 

over the course of recent years. More than anything the stance we have adopted in our 

relationship to the natural world based on this approach to science has become 

problematic. Many have become aware that humanity is in danger of destroying nature 

by means of the scientific understanding of nature we have achieved.” He points out 

that we should no longer ask: “How far has our scientific understanding of nature 

progressed?”, but more fundamentally: “Can this approach to understanding nature 

even come close to doing it justice?” 

Modern science tends to be more interested in figuring out how things work than in 

grasping the deeper meaning of their existence. For the scientist, the world is filled with 

living objects, not living beings. Objects can be studied, dissected, experimented with 

and on, and manipulated. Today, science respects no boundaries. If something can be 

proven to exist within the material world, it is now accepted fodder for the scientific 

mill. There is something unbecoming about the scientific community’s willingness to 

destroy life in order to better understand the way living organisms function. 

Kranich calls attention to this lack of inner connection with the deeper realities of the 

natural world, the unfathomable presence of nature in all its beauty, mystery and 

majesty, a lack exacerbated by the technological and mechanistic imagery prevalent in 

scientific dialogue today. We are able to destroy the natural world, because the way we 

have become accustomed to viewing nature denies us the possibility of an adequate 

understanding. What we think we understand gives us the ability to manipulate nature 

but never to know it in any meaningful sense. It is impossible to enter into a responsible 

dialogue with anything, which for us has no true meaning. “The basis for a new, moral 

relationship with nature is an understanding that delves deeper than contemporary 

interpretations do.” Or, in other words, it’s not what we know that will make the 

difference; it’s how we know. 

The following morning the teacher returned to the experience of the dandelions the 

previous day. Briefly, she shared her sense that they had moved too quickly into what 
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Annie Dillard might call a mode of plucking and analyzing. Then she asked the students 

for their thoughts. As we went around the circle, it came as surprise that many of the 

students had reached a similar conclusion when writing up their reflections of the day 

the evening before. They too expressed feeling they had not been as respectful of the 

living dandelion as they had, for example, been of the trillium. One pointed out that it 

was the complexity of the dandelion’s flower that had led them to look so much more 

closely at its parts. Another remarked that there were just so many of them, it didn’t 

seem to matter. 

The teacher shifted gears and proceeded to diagram what they had observed of the 

intricacies of the flower head on the blackboard. At each stage, she asked the students 

if what she had drawn reflected their memories of what they had observed. When the 

diagram was complete, she went through it, naming and explaining the various parts. 

When she pointed out that what they had assumed to be petals in their rather rough 

and tumble field observations was in fact the corolla, one boy burst out: “These are all 

little flowers! The dandelion is covered with little flowers!” A ripple of wonder went 

through the room as the students grasped the concept of a composite flower and 

suddenly saw the common dandelion in a new light. 

For them, the concept of a composite flower is rooted in their experience of coming to 

know the dandelion. Every step in this process contributes to their experience of 

meaning. They observed the dandelion in its context, they observed themselves in 

relation to the dandelion, they reflected on the difference between their behavior with 

the dandelion and the trillium and having become aware of their experience of inner 

connectedness with these plants, when they took the step of coming to an 

understanding of what was specific and essential to the dandelion, it found a different 

resonance in them. It moved more than simply their intellect. 

This approach to science – the discipline of learning to understand the natural world, 

the world of the senses – seems to make sense. Ideas that do not move us are of little 

value in the great scheme of things. It does not matter if I know about photosynthesis, 

about plant communities, about various forms of blossoms if this knowledge does not 
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heighten my awareness of my relationship to the natural world. The human being is part 

of a greater context. Each of us has a role to play in the evolution of this context. The 

way we understand it, the way it lives our consciousness affects our ability to do what it 

asks of us. 

Encounter-based science teaching can take us a long way to wards meeting this 

challenge. With information so readily available through online sources, schools no 

longer face the task of imparting knowledge about things. The new task is to guide 

students into deeper, more immediate encounters with the earth and to give them the 

opportunity to begin to experience how the blossoming of understanding sparks 

feelings of wonder, respect and a sense of commitment to the world they are learning 

to know. 

Teaching science means much more than insuring that students do well on the SAT’s or 

that they are prepared for what they are going to meet when they go on to college. 

What we do in the classroom, in the field and in the labs can become the basis for an 

active participatory relationship to the world the students discover around them. It can 

lead them to take an active interest in the world that comes to meet them through 

everything they encounter. Steiner was very clear about it: we don’t teach science to 

produce little scientists. Whether or not a student will embark on a career in science is a 

question of destiny. We teach science to help our students gain a free, conscious caring 

understanding of the world they live in. In a special way, by doing so, we give our 

students the possibility of finding a way to themselves. 


