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Everyday Thoughts about Nature -
William W. Cobern

:N1oNNn .0"Mny 2000 —190 ¢
* To raise a basic question about the purpose of science education”

« Should science education seek to educate “’scientific thinkers” in
the pattern of science teachers?

« Or, should science education seek to foster sound science
learning within the matrices of various cultural perspectives?
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‘fairly typical group of American high school students and their fairly
typical science teachers. The students in this study are typical middle-
<Jclass American high school ninth grade students.

The concept of “typical”, does not mean strict objective representation,
based on random sampling and a calculated r-value, used as a basis for
specific generalizations as is a common in quantitative research...

The use of “typical in this research is a common-sense use.

These 16 students were chosen because none of them is particularly
brilliant or particularly dull. None has great wealth or great poverty. Are
there ...not represented? Obviously there are, in fact, many.

But that does not make this group atypical. This group is typical in that
any of the sixteen students of this study can be found on almost any
high school campus in America. The same can be said about their
teachers.

Hence, the ideas that these people have are worth attending to.”
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Task One
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The elicitation device in Task One is a set of thirty-three words shown in Figure 1.
Each word is printed on a 3X5 card. After the grand tour question, the interviewer

begins by randomly sorting the thirty-three words into three equal groups to be

shown to the informant onc group at a time. ‘
‘manaoeahle number of words to work with at one time. The interviewer spreads a

This simply gives the informant a more

e et deth i i b i

Eplstemological Description: confusing unexplainable understandable -
(Reference to knowing about the mysterious unpredictable predictable
natural world.) knowsble
material dangerous unchangeable
Ontological Description: matter chaotic holy
(Reference to what the Natural world is living diverse sacred
like.) complex powerful spiritual
orderly changeable pure
beautiful
Emotional Description: peaceful frightening “just there™'*
{Reference to how one feels about the exciting
natural world.)
Status Description: ‘full of resources” exploited doomed
(Reference to what the Natural world is endangered polluted restorable
like now.)
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manageable number of words 1o work with at one time. The interviewer spreads a

group of cards on the table and asks the informant to sort the words into two groups :
according to which sentence, "Nature is ____" or "Nature is not ___," the
informant would use a word to complete. (It helps to have these sentence starters |
visible as signs on the table.) If an informant wishes, a middle or undecided group

is acceptable, The sorting procedure is repeated for the second and third groups of
words. The interviewer then spreads before the informant all the “Nature is™ words
and asks the informant to form subgroups of words which represent (from the
informant’s perspective) similar or related concepts with respect to Nature (see
Figure 2). Up to this point, there is a minimum of interaction between the inter-
viewer and informant. Now begins the discussion.

Lot group Later group
chaotic understandable
dangerous orderly

Figure 2, Example Word Groupings
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The informant is asked to pick a group of words (or it may be a single word)
with which to start the discussion, for example, the first group in Figure 2. The
interviewer simply asks what the informant would first like to talk about (see
orolocols in the Appendix C). When a group (or single word) 15 chosen the inter-
Viewer proceeds with questions such as. What is the thought about Nature conveyed
by these words? What was the reason for forming this group of words? The
nlerviewer asks for examples, plays "dumb" and asks for further explanations.
Depending on what one sces in (he word group the interviewer may pick out
ndividual words and ask for more information (especially if words seem 10

conflict), Once the discussion of the first group is exhausted, the interviewer sels
the group aside (bul within sight) and asks the informant (o choose the next group
E{Lﬂr word), The process s repeated except now (he inferviewer asks why 18 this




Figure 8a, TIH.; chrcﬁmmglun of l;tlcus across Students by Gender
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Student expressed interest in a science or science-related college major or career.
Student commented positively about science.

Student commenied negatively about science.

Student commented on how Nature is unknowable or that it is mysterious.
Student commented on the imporlance of aestheric aspects of Nature,

Student commented on religion and religious aspects of Nature,

Student showed personal commitment to an environmentalist view of Nature,
Student commented on personal experiences wilth Nature,
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Maj | ScH | Sel
6 boys BRSNS e L
Allen X
Art X X | =
Bruce X X x x
Howard 2 | X X X
Kevin | X X X X X
Simon X X x x
Boys
ooy 3 3 1 2 B 1 5 4
Total 7|11 2 7 12 10 14 | 8
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Student expressed interest in a science or science-related college major or career.
Student commented positively about science.

Student commenied negatively about science.

Student commented on how Nature is unknowable or that it is mysterious.
Student commented on the importance of aesthetic aspects of Nature.

Student commented on religion and religious aspects of Nature,

Student showed personal commilment to an environmentalist view of Nature.
Student commented on personal experiences wilth Nature,



Maj Sci+ Scl- Mys

Girls % 0.4 0.8 0.1 0.5

Boys % r 0.5 | 05 | 02 0.3
A 0.1 03 | o1 0.2

" The numbers in these rows are simple avernges.

Figure 8a. The Representation of Ideas across Students by Gender

Student expressed interest in a science or science-related college major or career.
Student commented positively about seience.

Student commented negatively about science.

Student commented on how Nature is unknowable or that it is mysterious.
Student commented on the imporiance of aestheric aspects of Nature.

Student commented on religion and religious aspects of Nature,

Student showed personal commitment to an environmentalist view of Nature.
Student commented on personal experiences with Nature.
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The Tainted Truth -
The manipulation of Fact in America
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“I did not need Gallup, of course, to tell me that people believe
studies, surveys and polls. But it is difficult to assess,
socially, politically and economically the cost of this trust to
people’s life. If they are swayed by tainted information
...the conseguences range from trivial to profound.”
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Benefits and Risk of Statistics

The “must” defined as necessary in order “to conduct a
statistical study properly”:

# Get a representative sample

# Get a large enough sample

# Decide whether the study should be an observational
study or a randomized experiment
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Get a large enough sample

#The definition of “large enough” sample
Size is not absolute.

#How large is “large enough” depends
on the variability of the data,

#In a comparison between two (or more)
groups “large enough” depends on how
diverse the measurements are within
each group




Get a representative sample

/R

# The study has is usually done on a sample

# We want to extend the results beyond the sample to the
population

# The extension is unacceptable if the sample differs from
the population in some important features

# Comment

# To attempt to get a representative sample is very
desirable. But, to get a representative sample is easier
said than done. The samﬁling methods have sometimes
unavoidable biases, which we have to control for.




/R

Decide whether to conduct an observational
study or a randomized experiment

# \Whenever we merely observe things about
our sample we perform an observational
study (like the class survey)

# When we want to establish a causal
relationship we must attempt to perform a
randomized experiment in which we compare
groups selected by randomized assignment.

# Otherwise we may have confounded effects
(groups differing in characteristics other than
the studied factor), yielding to selection bias

# Other possible bias — non-response bias




Reading the News
Seven Critical Components that Determine
. “The Soundness of Statistical Studies”

1. The source of the research and the
funding

2. The researchers who had contact
with the participants

3. The individuals (objects) studied
and how they were selected




Reading the News
Seven Critical Components that Determine
“The Soundness of Statistical Studies” -2

/R

L

. The exact nature of the measuremenits made
or the guestions asked

he setting in which measurements were
taken

. Differences in the groups being compared, /n
addition to the factor of interest

he extent or size of any claimed effects or
differences




