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SCIENCE
KNOWLEDGE
FOR
TEACHERS
(PCK)

Orientation to teaching science
Knowledge and beliefs about the
purposes and goals of teaching
science at the elementary level--

A general way of conceptualizing

science teaching

Syntactical knowledge

in science
Understanding of the nature of science,
how science proceeds

Substantive knowledge

in science
The whole of one’s knowledge base
and skills associated with science

Substantive content knowledge Syntactical content knowledge
Key models from the g Elements The norms of practice that govern
specific discipline or topic Of the study in a particular area
Science
PCK*

Students’ alternative theories
Knowledge of students’ beliefs associated
with a topic of study

Representations and examples Pedagogical Content Knowledge

Familiarity with models, pictures, etc.
that are most effective in demonstrating
a concept, principle, theory

Curriculum activities
and materials
Knowledge of goals and objectives

Knowledge of specific
curricular programs

Teaching strategies
Teaching approaches effective in teaching:
demonstrations, experiments, etc., effective in

teaching science content




ELEMENTS OF SCIENCE PCKAND
CURRICULUM CHOICES

Orientation to teaching science: Knowledge and beliefs about the purposes and
goals of teaching science at the elementary level

 Both National Geographic and STEM Scopes curricula reflect appropriate
approaches for engaging students in a study of science aligned with students’

developmental levels.




ELEMENTS OF SCIENCE PCKAND
CURRICULUM CHOICES

Teaching strategies: Teaching approaches, e.g., demonstrations, experiments,
etc., effective in teaching science content

 Teaching strategies reflected in the National Geographic and STEMScopes
curricula are generally consistent with the California Next Generation Science

Standards (CaNGSS).




ELEMENTS OF SCIENCE PCKAND
CURRICULUM CHOICES

Curriculum activities and materials: Knowledge of goals and objectives and
specific curricular programs

 Given our review and recommendations that problems with the curricula are not so
substantial as to warrant not using the curricula in the classroom, we still
encourage teachers to be careful consumers of the two different curricula and in
the case of STEMScopes, rely more on the continually-updated digital versions of
curriculum materials.




ELEMENTS OF SCIENCE PCKAND
CURRICULUM CHOICES

Representations and examples: Familiarity with models, pictures, etc. that are
most effective in demonstrating a concept, principle, theory

 We found several examples in both curricula in which the authors used
substandard examples of a concept or principle from science. We encourage
teachers to carefully review examples presented in texts and other materials and
to seek out other examples that may better demonstrate a concept or principle

from science.




ELEMENTS OF SCIENCE PCKAND
CURRICULUM CHOICES

Students’ alternative theories: Knowledge of students’ beliefs associated with a topic of
study

 Given the number of science topics an elementary teacher will teach across the school year, it is
unreasonable to expect that teachers will be familiar with the alternative conceptions students may
have formed in all topic areas. Teachers can be mindful of the examples (charts, data sets,
pictures, examples) presented in textbooks and other materials for their potential to generate
misunderstandings in children’s thinking.




TYPES OF ERRORS IN CURRICULUM

¢ Serious Science Errors — errors that are incorrect and can encourage students to
develop misconceptions.

¢ Minor errors that do not lead to significant misconceptions — many of these are
caused by statements that need qualification (e.g. Mammals give live birth)

s Awkwardly worded but not incorrect - poorly written statements that are not
technically wrong but could be improved

** Scientific simplifications appropriate for grade level — some variations from the
scientific cannon are intentional because they are better understood in a simple form at
lower grades.

*+ Pedagogical issues — some concerns related to a poorly developed scope and sequence
to the curriculum, lack of conceptual connections, and inappropriate examples of a

concept.




SERIOUS SCIENCE ERRORS - EXAMPLES

This healthy plant got
the right amount of
sunlight and water.

This wilted plant did
not get enough water.




SERIOUS SCIENCE ERRORS - EXAMPLES

The weight of the trail mix or fruit salad probably wasn’t a big surprise. All you have to do
st the trail mix or fruit salad to know it is all in the bowl. Do the same results happen
fone ingredient disappears into another ingredient?

stir 50 mL of sugar or salt into 200 mL of warm water. The solid should dissolve,

or disappear completely, into the liquid. Since you no longer can see the sugar
orsalt, does it mean the matter has disappeared? What is the volume of liquid in
the container? It should be 250 mL, because the matter has been conserved, even
though the solid seemed to disappear.

Now, leave the liquid open in the container for several days so the water can
evaporate. When the 200 mL of water changes into water vapor, there will be 50 mL
of sugar or salt left in the container.

<l




SERIOUS SCIENCE ERRORS - EXAMPLES
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MINOR ERRORS - EXAMPLES

Build a Terrarium
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MINOR ERRORS - EXAMPLES

[ Star Distance in Light-Years |
Sirius 8.6
Alpha Centauri
Betelgeuse 1,400
Achernar 69

« Which star looks the brightest from Earth? How Qo you Know
n order fro

from brightest to dimmest when viey




MINOR ERRORS - EXAMPLES
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AWKWARDLY WORDED - EXAMPLES

I* What do plants need to make their food?
. What do plants need to drink?
. How do the roots help the vlant?

. Howdo the leaves help the plant?




AWKWARDLY WORDED - EXAMPLES
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SCIENTIFIC SIMPLIFICATIONS APPROPRIATE
FOR GRADE LEVEL - EXAMPLES
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SCIENTIFIC SIMPLIFICATIONS APPROPRIATE
FOR GRADE LEVEL - EXAMPLES
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