
XIV KID’S EYE VIEW OF SCIENCE

How to Use This Book
As with many books aimed at comprehensive reform, this is not a book to be read 

in one sitting. It’s organized to provide the reader with a quick overview, Chapter 1, 
The Science of Teaching Science, and with immediate starting points—examples of 
bodybrain-compatible curriculum in Chapter 2.

Chapters 3 and 4 cut to the chase—how to make curriculum conceptual, how 
to localize it for your students (bridge the yawning gap between national and state 
standards and the prior experiences of your students), and how to make it action 
oriented and memorable. 

Chapter 5, The Scientific Thinking Processes, examines these processes through 
the lens of the unfolding developmental processes of a young child’s brain and what 
constitutes age-appropriate curriculum content, the subject of Chapter 7.

Chapter 8 compares assessment approaches to the brain research-based definition 
of learning as a two-step process. The authors recommend that teachers commit them-
selves to the goal of Effective First Teaching (EFT) and focus on formative assessment, 
mining information that can be used to improve student learning in the moment. The 
chapter describes how to design formative assessments using the curriculum develop-
ment tools within the HET model.

Chapters 9 through 13 describe the brain research base for the HET model. Chap-
ter 14 describes how to translate the four brain principles from Chapters 10–13 into 
practical, everyday approaches. While the authors well understand how precious time 
is, it’s highly recommended that these chapters be read before reading Chapters 3–8.

Throughout the book runs a central theme: Science curriculum must be based in 
being there experiences, frequent visits to locations where students can experience sci-
ence as it occurs in the real world. While these locations can be a simple as a corner of 
the school campus, they need to provide rich sensory input. 

What’s offered in these pages is a comprehensive strategy for teaching science, 
one that will ring true with each reader’s learning journey into the world of science.

Getting the Most Out of This Book
As the reader will soon discover, the layout of this book differs from the tradi-

tional typographical layout typical of books over the past several hundred years. 
The new elements are not due to attempts at artistic flair. Rather, they are specifi-
cally designed to enhance the reader’s ability to see patterns in content and make 
meaning of those patterns, thus speeding understanding and ability to apply what 
is encountered within these pages.
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The Science of  
Teaching Science

CHAPTER 1

THE SCIENCE 
OF TEACHING SCIENCE

From a kid’s eye view of science, learning is about experiencing 
the world. And it’s also true that brain research confi rms this perspec-
tive—learning is the result of real physiological growth in the brain 
spurred by massive sensory input. Such sensory input is not possible 
in the classroom, especially when study is based on textbooks and 
worksheets. When it comes to improving science education, kids and 
brain researchers share overlapping perspectives.

THE QUEST
In the quest to improve science education, would you not expect 

to utilize the results of scientifi c research about how the brain learns, 
research that has been accumulated and validated over the past 30 
years? Would you not expect the prowess of 21st-century technology 
to reveal inner workings of the brain that have eluded us for centu-
ries? We think so. And although the brain is admittedly complex and 
stubbornly mysterious, there is much we already know. Our chal-
lenge is to begin to apply this knowledge within our classrooms and 
schools in ways that make the learning environment compatible with 
how the human brain learns rather than an extension of tradition. 

Science—when taught as a direct experience of the world around 
us—is a highly brain-compatible subject because learning from and 
about the natural world is as natural for the human brain as the sun’s 
rising and setting (due, of course, to the Earth spinning). Our very 
existence as a species attests to this fact.

In contrast, other areas of the elementary school curriculum are 
comparatively recent human constructions, such as reading, writing, 
and mathematics. These newcomers in the evolution of the human 
brain bristle with abstractions which cannot be experienced by chil-
dren fi rsthand through their senses; thus, students must learn how to 
learn about them before they can learn the content. 

Science, when taught as a direct experience of the natural world, 
is easy for students to grasp and to apply in meaningful, inventive, 
and often highly complex ways. It should come as no surprise, for ex-
ample, that many of our early astronauts were Midwestern farm boys 
who grew up doing science as an unavoidable aspect of growing up 
on the south forty. They had hours of practice, on a daily basis, with 
using the scientifi c thinking processes,1 solving real problems, and 
inventing or producing useful products—from repairing farm equip-
ment to strategies to improve profi t margins. 
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2.6 CHAPTER 2—MAKING CURRICULUM BODYBRAIN COMPATIBLE

MCSIP (Mid-California Science Improvement Program) science initiative funded by 
the David and Lucile Packard Foundation from 1987 through 1996. Our thanks to Proj-
ect 2061 for providing educators a beginning place for developing curriculum. See 
Project 2061 and their curriculum recommendations in Science for All Americans and 
Benchmarks for Science Literacy.3

Please note that the excerpts don’t include the entire curriculum for a grade level, 
thus the irregular numbering of the concepts and significant knowledge key points.

Science Continuum of Concepts – Grades K-6

GRADE LEVEL ORGANIZING CONCEPTS

Kindergarten Exploration—We can learn about things around us by carefully observ-
ing, comparing them, and interacting with them.

First Grade Basic Needs—All living things, including humans, have basic needs that 
their habitat must provide.

Second Grade Form and Function—Physical characteristics of living things vary greatly 
and determine what they can do and how they do it in order to meet their 
basic needs. Similarly, the physical characteristics of nonliving things vary 
greatly and determine what changes can occur and how they can be used.

Third Grade Change—Things are changing around us all the time. Change can occur 
in a variety of ways and for different reasons. Rate and size of change 
may require tools to observe/measure change. Change can be helpful, 
harmful, or neutral.

Fourth Grade Interdependence—Within a habitat, resident plants and animals interact 
with each other and their environment to meet their basic needs.

Fifth Grade Systems—All structures and systems, living and nonliving, are made up 
of smaller parts and/or processes.

Sixth Grade Constancy and Change—Cause is an action or event that brings an 
effect, which could be a single consequence or a chain of events. Every 
cause has an effect.

Figure 2C
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Age 3 to 1st Grade - 7.1

2nd–3rd  
Grade - 7.3

Implications - 7.6

Age-Appropriate  
Curriculum

4th–6th Grade - 7.5

CHAPTER 7

AGE THREE TO FIRST GRADE

Trial and Error

One Property at a Time

Age-Appropriate Scientific  
Thinking Process

Age-Appropriate Curriculum

AGE-APPROPRIATE   
CURRICULUM

A young child’s brain is not simply a junior version of an adult 
brain with less information in it. It processes differently. The human 
brain unfolds in predictable developmental stages. Each stage is like 
an ever more complex template laid over the top of the previous one. 
At each of these stages, the brain is capable of more complex think-
ing, comparing, and analyzing.

Following is a brief overview of developmental stages based on 
Dr. Lawrence Lowery’s application of Piaget’s work1 to science ed-
ucation. It’s based on Dr. Lowery’s presentations to administrators 
and teachers of the Mid-California Science Improvement Program 
(MCSIP) and his book Thinking and Learning: Matching Developmental 
Stages With Curriculum and Instruction.2 

AGE THREE TO FIRST GRADE— 
COMPARING THE KNOWN TO 
THE UNKNOWN

During this stage of life, children learn to understand more words 
(and the concepts behind them) than they will for the rest of their 
lives. The child does this by putting real, concrete objects through 
what is called one-to-one correspondences—putting two objects 
together on the basis of a single property and learning from these 
comparisons more than was known before. According to Lowery, the 
child constructs fundamental concepts about the physical world and 
its properties (similarity and difference comparisons by size, shape, 
color, texture, and so forth), about ordinal and cardinal numbers 
(one-to-one correspondence of varying degrees), about all measures 
(comparison of known to unknown), and about the use of symbols to 
stand for meaning (word recognitions).3

Trial and Error
The major mode of operation at this stage is trial and error. Of-

ten, adults mistakenly try to help the child, in an attempt to reduce or 
eliminate error, or they reprimand the child for making an error. This 
is unfortunate because children, like scientists, learn as much (some-
times more) from errors as from expected, correct results. Whether 
putting puzzle shapes into the wrong space, putting shoes on the 
wrong feet while learning to dress, or falling off a tricycle, for the 
child, an error spurs the learning process along.
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A Brief History - 11.1

Movement - 11.7

Learning Principle 2— 
Bodybrain Partnership

Emotion - 11.1

CHAPTER 11

LEARNING PRINCIPLE 2— 
THE INSEPARABLE   
BODYBRAIN LEARNING 
PARTNERSHIP

Given the Western world’s love affair with rational, logical 
thought and the underpinnings of science and technology, investigat-
ing the biological basis of emotion has been slow in coming. But once 
begun, brain research in this area has exploded, especially in the last 
15 years of the 20th century and early 21st century. Today we must 
talk in terms of a bodybrain partnership, an inseparable partnership 
running parallel, complementary information systems. This partner-
ship is a combination of an electrical and chemical system and a sys-
tem that’s wholly chemical carrying the molecules of emotion.1

A BRIEF HISTORY
One of the earliest attempts to analyze the role of emotion in 

brain function emerged from Dr. Paul MacLean’s work at the National 
Institute for Health in the 1950s. MacLean was the fi rst to make clear 
that emotions signifi cantly affect brain functions and thus learning, 
memory, and behavior. However, MacLean mistakenly perpetuated 
the assumption that we mostly operate from our cerebral cortex, 
known for its logic and rational thinking and the home of academic 
learning, and only occasionally downshift into our limbic system. 
Now we know that emotions are a function of the entire bodybrain 
partnership and are with us all of the time. Emotions, in fact, fi lter 
incoming sensory input, modulating what the cerebral cortex attends 
to, processes, and stores in long-term memory. Emotions truly are the 
gatekeeper to learning and performance.

Somewhat to our surprise, we have discovered that emotions are 
processed throughout the entire brain and all of its structures not just 
the interconnected structures of the amygdala, hippocampus, thala-
mus, hypothalamus, and cingulate gyrus, an area once referred to as 
the limbic system.

EMOTION—GATEKEEPER TO 
LEARNING AND PERFORMANCE

What happens in our brains when emotionally charged sensory 
data comes in? A great deal. Here’s the brief version of what happens 
within the limbic structures:2 

EMOTION—GATEKEEPER TO 
LEARNING AND PERFORMANCE

Emotion and Learning

Information Substances:  
The Rest of the Story
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