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different InQUINES as basic or supplementary.
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inquiries will not be assigned, but students of high initiative will want to undertake certain optional
inquinies on their own.

One suggested organization of the 89 inquiries into basic and optional categories is given in
this table of contents, with optional inquiries indented. The decision of which inquiries to use.
however, remains the teacher’s.

INQUIRY 1-1  Life in Unexpected Places? 1

An mvestigation basic to Chapter 1, to development of the need for microscopes. and 10
preparations for Inquiry 2-1. It may be omitted if Inquiry 2-1 will not be assigned.

INQUIRY 1-2 The Compound Microscope —A Scientific Tool 3
Basic techniques of microscopic observation.
INQUIRY 1-3  Measuring the Invisible 8
microscope.
INQUIRY 1-4  Types of Microscopes 10

An optional inquiry into specialized types of compound microscopes
and comparisons of their capabilities with those of the electron
miCroscope.
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INQUIRY 3-3 Cells from You and Frogs
A basic inquiry into several types of animal cells and their contrasts wy,
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An inquiry again involving an enzyme, but investigating its
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whether enzyme-controlled reactions are taking place.

in living cells.

INQUIRY 5-1

INQUIRY 5-2 Food Energy k7|
A slightly more refined calorimeter is designed and constructed 1o
measure energy equivalents of common foodstuffs.

36

Compounds of Living Organisms
;:\r'l mquiry iptroducing the need for, and use of, simple tests that
elp distinguish one compound from another in plant and animal

INQUIRY 5-3
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INQUIRY 7-1

INQUIRY 8-4

INQUIRY g-1

INQUIRY 6-3 The Environment of an Enzyme 45

An i_nguiry establishing the importance
con@nons of pH, lemperature, and enz
vestigated in relation to the efficient acti

of homeostasis. Different
yme concentration are in-
on of the enzyme.

The Closed Box Mystery

43
How do materials m

Ove in and out of cells? Enlarged models with closed membranes are

used to investigate the problem.

INQUIRY 6-5  Reactions of Cells in Changing Environments 51
Living cells are investigated directly in an extension of Inquiry 6-4.

Mitosis and Genetic Continuity 52

A bf’s"f inquiry into cellular reproduction and the mechanisms important in genetic

continuity,

'NQUIRY 8-1 Ap Analysis of DNA 55
An inquiry classed as optional because of its requirement for use of
a shorter-wave ultraviolet source. With proper precautions, the
inquiry provides a rewarding direct experience with DNA and its
components. Paper chromatography, with ultraviolet illumination of
the chromatogram, is used in making the identifications.

INQUIRY 8-2  Trailing a Virus 58
An inquiry into procedures for detecting ultramicroscopic organisms
through the effects they produce.

INQUIRY 8-3 Investigating Differences in Peas 59
An investigation of morphologically different peas and the action of
some of their enzymes, to determine whether a genetic basis exists
for their differences in appearance.

Levels of Biological Organization 62

A broadening of perspective from the cellular level to other organizational levels — tissues,
organs, and micro- and macroorganisms.

Microbiological Techniques 63

The essential techniques of laboratory work with microorganisms —basic to use of the
immediately following inquiries.

INQUIRY 9-2 A Disease of Bacteria 69
An investigation related to Inquiry 8-2 and similarly concerned with

the effects of viruses upon their hosts — in this case, bacteria.
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INQUIRY 11-1

INQUIRY 12-1

INQUIRY 13-1
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The use of an ultraviolet light source requires special precautions,

INQUIRY 11-4 Discriminating Microorganisms 80
An investigation of differences in the metabolism of several types of
microorganisms — specifically in their utilization of sugars.

A Plant-Animal? 82

A I;asic inquiry into the value of a questioning attitude instead of rigid concepts of or-
ganisms as “plants” or “animals.”

INQUIRY 12-2 Fungu.a Among Us o
An optional investigation of types of fungi.
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INQUIRY 15-3

INQUIRY 15-4

INQUIRY 15-6

MUIRY 16-3

NWRY 17-4

INQUIRY 14-2

A Primitive Vascular Plant -

The Study of a fern ang its adaptations 1o its land environment.

INQUIRY 14-3 The Importance of Seeds

94
An inquiry into reproductive specialization in seed plants.
INQUIRY 1521 Significance of Leaf Color 98
Is chlorophyi) necessary to photosynthesis?
INQUIRY 15-2 | gqf Structure and Function 97
An OPportunity to investigate complementarity of structure and
function.

The Pigments in a Leaf 98

Chlorophyli is extracted from leaves and investigated to determine if it is one —or more
than one —green pigmem.

Light and Leaves 100

An inquiry into the essential nature of the light that leaves absorb, and whether this light
can be demonstrated to lead to photosynthesis.

INQUIRY 15-5 Plants and Air 101

An optional investigation providing experimental evidence for the
role of carbon dioxide in photosynthesis.

102
The Gateway into a Leaf ' -
The homeostatic mechanisms of guard cell metabolism, affecting the stomata.

104

16-1 Stems |

ki An optional inquiry into the structure and functions of stems, follow-
ing the pattern of Inquiry 15-2.

105
INQUIRY 16-2 Roots

An inquiry into the structure and functions of roots.

107

Transpiration in Plants al plant process, and an investigation of the physical

Experimental evidence for an essentl
factors involved.

110
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INQUIRY 17-4

INQUIRY 18-1

‘

Cla
representatives of common fa Ssify; b h.
mIIIC\ of n.ﬁq;

U,

e Key to Flowering Plants
| introduction 10 the use of a key i

impl

y 17-2 AS

INQUIR g e
—m |h|~. case.

plants.

seed to Seedling

-3 From i

INQUIRY 17-3 <ion of Inquiry 14-3. proceeding from se |
Anp exten f new plants: also an invesg; gy " "
and Jevelcpment O g . €Slgation intp |heb°\~.
of energy for the process. k‘"?t

; nt

Plant Reaction \» A basic inquiry that investigates responses o " Iy
I'Ils I

Do plants show “behavior
various stimuli.
ation of Growth in Plants |

lassical irvestigation in plant growth, |°3ding
[03

INQUIRY 17-5 Regul
bout one mechanism involved.

An analysis of a €
pattern of evidence a

Plants or Animals? | ; ‘ -
that explores in greater detail the question raised by study of , single
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organism in Inquiry 12-1.

INQUIRY 18-2 Structure and Function in Paramecium 12
The introduction to a series of investigations of basic animal proc.
esses in a single-celled animal. Hypotheses affecting succeeding
investigations are required from the initial observations.

INQUIRY 18-3 Locomotion of Paramecium 130
The hypotheses of locomotion from Inquiry 18-2 are investigated

and are confirmed or rejected.

INQUIRY 18-4 Ingestion and Digestion in Paramecium 13

Several related hypotheses from Inquiry 18-2 are investigated a3
Paramecium is fed and observed.
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INQUIRY 19-4

INQUIRY 20-1

INQUIRY 21-1

INQUIRY 22-1

INQUIRY 23-1

INQUIRY 24-1

INQUIRY 25-1
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138
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INQUIRY 193
Animals with Jointed Appendages 143
An extension

i 1 of Inquiry 19-7, involving animals of greater com-
Plexity — the insects and other arthropods.

Form and Function in the Frog 146

The i
nternal structure of g vertebrate is investigated through dissection of a frog.

Protein Digestion

i 150
A baSl_C Inquiry m}o some of the factors involved in the digestion of proteins — a process
essentialt to the animal way of life and related to the digestion of carbohydrates and, to an
extent, fats also.

A Living Invertebrate Heart 152

A study of a living animal to investigate the environmental factors that influence heart-
beat, and to determine the effects of drugs on heartbeat.

INQUIRY 21-2 cCapillary Circulation 155

Observation of blood flow in a closed circulatory system, and in-
vestigation of the principles involved.

Regulation of Your Breathing Rate 157
A basic inquiry into suspected factors in the rate of breathing of humans.

Water Balance | - 1:”
An investigation of the interaction between one homeostatic mechanism and varying
conditiops of the environment.

Sense Reception and the Nervous System 160
Aspects of sensory reception in humans.

162
Control of Muscle Contraction

An inquiry into the nerve-muscle relationship.
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Drosophila Technique il N
The techniques of laboratory work with Drosophila. essential if Drosophila is 10 be usi

in the following investigations of genetic principles.

Randomness, Chance, and Probability [

An investigation of the laws of chance and their relation to- principles developed b
Mendel. This inquiry is basic 1o the analysis of ratios of offspring from selective mating
of Drosophila (or from observed crosses in corn).

Inheritance of One-factor Differences -
The study of 4 single trait and jrs inheritance in Drosophila or in corn.
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study of rwo traits and their inheritance in Drosophila or'" corn
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