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THIS CATALOG

This catalog co ta no lesson descriptions of the available biology
lessons on PLATO IV. It was compiled to assist instructors in planning
their curricula. The instructor should use this as a guideline of which
lessons might be useful in his course and then the individual lesson
should be reviewed on PLATO. It is essential that the instructors be
familiar with the lesson pri to student usage in order to assist
students who have problems.

The PLATO lesson "bioindex" is an index in which all the biology
lessons cat be accessed. Each author maintains the privilege of editing
his lesson at any time and is individually responsible for its operational
quality as well as the effectiveness o; its pedagogical design and accuracy
of the subject matter content.

Your comments and suggestions about existing lessons or ideas about
new lessons are welcome. To leave a comment, Tress -LAB- on the title
page of "bioindex" Or contact the community college biology coordinato-:s,
Kathie Herrick (herrick of biocc) or Steve Boggs (boggs of biocc), CUL,
252 Engineering Research Laboratory, University of Illinois Urbana,
Illinois 61801, (217) 333-7450.

COMMUVITY COLLEGE PROJECT -- BIO OGY

The Community College Biology Group ia currently engaged in validation
of biology lesson materials. The lessons in this catalog are being field-
tested at Kennedy-King College, Malcolm X College, and Wilbur Wight College.
The field test focuses on the pedagogical effectiveness of the lessons, and
may indicate a need for revisions of the lesson material. It is the respon-
sibility of the Communfty College Biology Group at CERL, Urbana, to collect
and interpret formative data on the lessons and to communicate the results
to the individual authors. In addition, development of new lesson material
by the Biology Group and community college biology instructors is underway.
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BIOLOGY INDEX

(revised 8/20/75)

Auctory Material, Experimental Tools and Techniques

ao Ltroductjon to PLATO Keyset
(% D. Kane)

rye Used in BiologyLog Scales, Metric System and
CIA$ Square Analysis
04y R. Baillie and G. Hyatt)

c, tiA\14ew of Logs and cponents

(A R. Francis, S. Kaplan, and D. Burke)

onential Growth Formulas
R. Francis, S. Kaplan, and D. Burke)

Glvhing Exponential Cell Growth Data
R. Francis, S. Kaplan, and D. Burke)

itool: The Spectrophotometer
G. MAy)

erimental Technique
A. Haney and G. May)

1,4p in a Microcosm
(1.. Haney and G. )

S.4111 Dilutions
B, Virdrine)

ig0 Basis of Life

2 lesAos temporarily unavailable

colativ Structure and Function

TtN Ultrastructural Concept

(P J. Cooper and G. Hyatt)

tO4sStructure and Function
(12. R. Crockett and R. Crocke-

J)4fusion and Osmosis
( P4 S. Boggs)

Ilkfoduction to Water Relations
( P4 J. Silvius)

961kor Relations Laboratory
(04 J. Silvius)

Askiace Area/Volume in Living Systems
<04 R. Arsenty)

Okl, Growth

KK R. Francis, S. Kaplan, and D. Burke)

e- that a microfiche i- _equired.



6

4. Reproduction and Development

a. Mitotic Cell Division
(by J. Lendway)

b. Mitosis
(by L. Porch)

c. Meiosis
(by R. Arsenty)

-Ehbryology
(by C. Matz)

e. Plant L'fe Cycles (M)

(by A. E ley and G. May)

f. Hormonal Control of the Menstrual Cycle (see
(by L. Porch, M. Manteuffel, and S. Beggs)

5. Nolecular Genetics: The Nature of the Gene and Its Action

DNA and Protein Synthesis
(by P. Tenczar and R. Baillie)

DNA, RNA and Protein Synthesis
(by R. Arsenty)

6. Biogenetics: Enzymes and Metabolism

a. Enzyme Experiments
(by R. Baillie and G. Hyat )

b. Essentials of Photosynthesis
(by R. Arsenty)

c. Photosynthesis
(by J. Noell and A. Haney)

d. Experiments in Photosynthesis
(by J Noell)

e. ATP, Anaerobic and Aerobic Respiration
(by R. Arsenty)

f. Election Transport Chain
(by R. Arsenty)

g. Measuring the Level of Life
(by R. Arsenty)

h. Respiration and Enzymes
(by 3. Silvius and G. May)

I. Experiments in Respiration
(by J. Silvius)

Classical Genetics and Genetics of Populatibns

a. Vocabulary Drills for Genetics--Part I
(by J. Lendway)

b. Vocabulary Drills for Genetics--Part 11
(by J. Lendway)
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7. (cont.)

c. Elementary Probability and MendeVs Laws
(by R. Baillie and C. Hyatt)

d. Blood Typing
(by L. Porch and M. Yamada)

e. Genetics and Heredity
(by R. Baillie, G. Hyatt, and J. Noell)

f. Drosophila Genetics
(by J. Denault, G. Hyatt, and D. ades

g. Gene Mapping in Diploid Organisms
(bY K. Frank)

h. Plant Genetics Problems
(by J. Noell)

1. Populations Genetics (Demons
(bY M. Grossman and D. Waite

j. Population Genetics (Hardy-Weinberg Principle)
(bY M. Grossman, D. Walter, and D. Chlrolas)

k. Population Genetics (Quantitative Genetics)
(by M. Grossman, D. Walter, and D. Chirolas)

a ion of Inbreeding

8. Evolution

a. Natural Select on
(by G. Hyatt)

b. Natural Selection Experiment
(by G. Hyatt)

c. Comparative Serology
(by G. Hyatt)

d. Induced Mutations Experiment Using Aspergillus
(by J. Noell)

e. Plant Life Cycles--Am Evolutionary Approach (see 4e)
(by A. Haney and G. HAY)

f. Population Genetics (Demonstration of Inbreeding) (see 7i)
(by M. Grossman, and D. Walter)

g. Popule-Aon Genetics (Hardy-Weinberg Principle) (see 7j)
(by M. Grossman, D. Walter, and D. Chirolas)

h. Population Genetics (Quantitative Genetics) (see 7k)
(by M. Grossman, D. Walter, and D. Chirolas)

Population Biology and Ecology

a. Biogeochemical CycleS
(by R. Baillie and G. Hyatt)

Energy RelationshipS in BIological Systems
(by R. Baillie and G. Hyatt)

1 i
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(cont.)

C. Predat r-Prey Relationships
(by R. Millie and G. Hyatt)

d. BuffaloAnimal Population Experiment
(by C. Burson and T. Gordon)

8. Population Dynamics
(by S. Boggs)

1. Populations Laboratory Usin E. coil
(by J. Noell)

g. Stationary Phase of Cell Growth
(by R. Francis, S. Kaplan and D. Burke

h. Lag Phase of Cell Growth
(by R. Francis, S. Kaplan and D. urke)

1. Death Phase of Cell Growth
(by R. Francis, S. Kaplan and D. Burke)

j. Population GeneticsDemonstration of Inbreeding (see 71)
(by M. Grossman and D. Walter)

k. Population GeneticsHardy-Weinberg Principle see 7j)
(bY M. Grossman, D. Walter and D. Chirolas)

1. Population GeneticsQuantitative Genetics (see 7k)
(by M. Grossman, D. Walter and D. GLirolas)

u. Life in a Microcosm (see 111)
(by A. Haney and G. May)

10. Plant Anatomy and Physiology

a. Seed Germination
(by S. Wolniak)

b. Plant Growth
(by M. Manteuffel and J. Noel

Plant Responses and Apical Dominance
(by M. Manteuffel and J. Noell)

rlowering and Photoperiod
(by J. Moen)

Fruiting and Leaf Senescence
(by J. Noell)

Enzyme-Hormone Interactions
(by J. Noeal)

g. Organization of the Higher Plant
(by A. Haney and G. May)

Plant Pathology

a. liant Pathology
(by J. Silvins)

00



L2. Taxonomy

a. -Use o.--F Tatonota Keys
(by S. Kellner)

Tlant Ta2onotty
(by A. Haney)

c. Iree Ideritificat Aon_ Qut
(by A. Raney and G. May)

13. Humai Amlatomy and Physiology

ADR and Vat er Balaace itt Moans
(by R. Axsenty)

b. Pieuron Structure anti Functi n
(by S. Boggs)

florroonal Control of the tenatrua1 C c

(by L. Forel)
d- Haan Digestive System

<by S. Boggs)
e. Cardiac Cycle

(by F. Boner)
f . Heart liace Regul tory lecha s

(by F. Bomer)
The Mechanics of Breatling
(by F. Bomer)

Elementary Psycho-pbysAology ol odL o
(by M. Moore and P. McClintock)

14. Aaimal Behavior

a. Physiological agie of Learning
(by S. Daggs)

Simple Amimal lehavior--Klinoklnesis
(by G. Hyatt)

C. SoeLai Betaviox of Birds
(by G. ilyztV)



File Nrns: tioindot-la 3963
ineroduc tion to th PIATO eyset

Auttozr:

IstuUona2 ObJ c v- To learn to use those PLATO keyboard
operations often required in lessons.

Des tilde (accnssjjj1 tiirough TER14-index

0) trItroduotion
1) NEXT key
2) Arroyo
3) FEASE key
4) MUT key
5) Keyboard tors and washers
6) sElua key (c pital Letters, etc
.7) MICR.0 key
8) Operators (÷, -, 24, 4, 1)
9) supra amd StJ 1ceyo (exponents)

10) HELP , DATA, EAC1, LAM keys
11) TERM key
12) To go Ozi with today's material

Stndent 25 minutes

6. Gr ;ve2 and Subject Area: Science studcntE

ial No The student oar' either review the entire lesson
or selectively examine parts with which he is
unfamiliar,.

icilh le boading the SHTIT Vey dam, press the
the word ''incle,e.

14

TERM
ANS

key, then type -n
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Pile Name: bioindem-lb ecs: 7334

Tools Used in Biology -- Log Scales, Met ic System,
and Chi-Square Analysis

2. Authors: R. BailLie and G. Myatt

Instructioaal Clbjec vre: To manipulate log scales, the metric
system, and chi-square analysis for
biological problems.

Descripti : Ind Oacces- ble through TERMindex

1) Graphing wi h semilog and log-log scal
a. Why use log scales?
b. Linear scales vs log scales
c. Graphing bacterial growth on s milog graph
The Metric System
a. Length -- meters

1. What is the length on the line in cm.?
2. Conversion between metric units -- problems

b. Volume -- liters
c. Weight -- gram
d. Sample Problems
Chi Square Distribution
a. Introduction to 12
b. Mater values in a X2 table to perform a

aaalysis on your data

5. Student T 1 hour

Grade Level and Subjec Area: Introductory Biology

7. Special Notes: This lesson covers some basic tools used in biology
that are often confusing to the student. It can be
used as a lecture-lab supplement or as a review for
students who require additional assistance in mne
or more of these topics.



1. File Name: hioindex-le ecs: '3100

Review of logs and Erponents

2. Authors: R. Francis with S. RSplen and D. Burke

3. Instructional Ohjec ves: To learn about exponents and logarithms
in order to

1) understand what a logarithm is
2) find the logarithm of a number
3) read a semilog graph
4) follow the transformatio f

into

4. Description: No index

NNrro
1 g10 [-2]

.301
n

1) Option to take the pre-test -- if pas ed go to i tern #10
of this lesson

2) If option not a eepted or pre-test failed, do the
following items

3) Definition of exponent, base
4) Define multiplication 20 addition'of exponent
5) Definition of logarithm fractional ezponent
6) Reading a log table
7) Drill on finding logs
8) Logs of numbers greater than 10
9) Special Cases: e.g.,log of 10 logliN, etc.

-11logi
10) Rear an-: n- N N

0-
into OJ

n
2

. 01

Student Time: 15 minutes plus 20 - 25 minutes for log review

Grade Level and Subje Area: Introductor _crobiology

7. Special Notes: This is the second in a series of seven lessoxu
on the phases of cell growth with particular
attention to graphical analysis.

16
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File Name: bioindex-ld eco: 3041
onential Growth Formulas

2. Authors: R. FranCis with S. Kaplan and D. Burke

ictional Obj To compute growth rate and generation time
and gain a qualitative feeling for typical
values.
To read and describe the relationship of
semilog graphs to linear graphs.
To define the meanins of slope on semilog
and linear graphs.

4. Description: No index

Semilog graph: relationship to lin __ graphe,
reading the graph

jog10 [Fri0Relationship of 14 w Na 0-
01

to the semilog and linear graphs of exponential growth

Solving the equation

r 1

clg10 I

time$ growth rate, doubling time, and practice with
computation

4) Plotting of grawth curves for student supplied genera-
tion times and growth rate constants

5) Matching tests on symbols, definitions and formulas
6) Meaning of slope an semilog and linear graphs

for generation

Student T: 25 - 65 minutes

Grade Level and Subject Area: Introductory Microbiology

Special Notes; This is the third In a series of seven lessons on the
phases of cell growth with particular attention to
graphical analysis.



File Nate: bioindex-le ecs: 3588
Graphing Exponential Cell Growth Data

Authors: R. Francis with S. Kaplan and D. Burke

Instructional Obj ctives: To plot his/her own data, draw a growth
curve and compute the growth rate.
To deduce growth rate from cell population
curves.

To gain an intuitive feel for typical food
spoilage problems.

4. Description: No index

Student option to work growth rate problems with
computer aid. If declined, go to item #2
a. Student chooses graphing limits
b. Plots his own or instructor supplied data
c. Draws best straight line approximation
d. Computes growth rate

2) Given graph of cell population vs time, student
determines cell growth rate vs time

3) Student works two computer supplied problems to
find how long typical foods will remain fresh
under varying temperatures,
Student may work as many additional problems as
he wishes given five organimms and five temperatures.

Student Time. 15 - 30 minutes for the graphing
20 - 30 minutes for the remaining items

6. Grade Level and Subject Area: Introductory Microbiology

7. Special Notes: This Ks the fourth in a series of seven lessons on
the phases of cell growth with particular attention to
graphical analysis. Handout f r Fart 1.
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1. File N et bioindex-lf ecs: 1897

A Tool: The Spectrophotometer

2. Author: G. May

In tructional Objectives: To explain the principle of spectrophoto-
meter operation.
To interpret data obtained from a spectro-
photometer.

Descrip 0 No index initially accessible, areas designa ed can be
reviewed through index seen at end by pressing BACK

1) Color, light, absorbance, and transmittance --
illustrative examples spa six questions
The spectrophotometer diagram, explanation of
components
The blank and the standard curve -- example, six
questions

5. Student Time: 25 minutes

6. Grade Level and Subject Area: Introductory Biology

7. Special Notes: Good topic coverage, requires no introduction.

This 15 a schematic represitaticn.of the Gu
spect ophot ter.

To see the pa h that light tr verses ins d- the
epectrophotmeter, ress NEXT!

_ _
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File Name: bioindex-lg ecs: 2983
Experimental Technique

2. Authors; A. Haney and G. May

3. Instructional Objectives: To learn the process of scientific inquiry.
To analyze the steps in the process.
To manipulate conversions between English
and metric measure.

4. Descrip on! Index: sible through TERM-index)

1) Scientific inquiry
a. Definition science
b. Flow chart
c. Example

2) Setting up an experiment
a. Choosing a hypothesis
b. Using controls

3) Observing am experiment--5 steps to follow
4) Drawing proper conclusions--2 examples ef hypo

with experimental designs and results
5) Conversions and extrapolation

a. Metric conversion tables
b. Sample problems

Student Time: 45 minates

6. Grade Level and Subject Area: Introductory Biology or Botany

ese

Special Notes: Good comprehensive coverage of subject area. There is
a sequel lab (bioindex-lh) for practice in applying
these principles.

2 0
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1. File Name: bioindex-lh ecs: 4284
Life in a Microcosm

2. Authors: A. Haney and G. May

Instructional Objecttves: To evaluate hypotheses and experimental
designs for their potential to yield a sound
conclusion.
To interpret results of research accura ely
taking above into consideration.

Descriptio_ Choose area for research:

1 Competition between plants
a. Choose hypothesis (3)
b. Choose experimental design--2 for each hypothesis
c. Make conclusion--(3)
d. PLATO scores 1-10

2) Effects of light on plant growth
a. Choose hypothesis (3)
b. Choose experimental design (2)
c. Make conclusion (3)
d. PLATO scores 1-10

Student Time: minimum 20 minute
depends on number of experiments conducted

Grade Level and Subject Area: Introductory Biology or Botany

7. Special Notes: Designed as a lab replacement.
Very flexible for a variety of experimental combinations.
PLATO evaluates and scores procedure (0-10 for each
experiment). Minimum score of 20 must be obtained before
.lesson is completed.
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File Name: bioindex-li ecs: 1909
Serial Dilutions

2. Author: B. V

In- ructio

4. Description:

drine

I Objective: To calculate concentrations and dilution factor

1)

values for 2)

each prob- 3)

lem selected
randomly 4)

from pool
5)

Index (accessible through TERM-index)

Introanctory Problem Set--step-by-step explanation
Problem Set 1 (a serial dllution)--9 questions
rroblem Set 2 (calculating concentrations, I)--minimum
questions: No. of colonies f dilution factor
Problem Set 3 (calculating concentrations, II)--minimum 2
questions

Problem Set 4 (calculating the dilution fact -)--minimum
2 questions: colony count 4 concentration

Evaluation at the end of each unit.
Can redo each set with different values,

5. Student Time: 25 minutes

6. Grade I. and Subject a: Introductory Biology

7. Special Note: Drill exercise. Students must be familiar with the
SUPER-script key.



20

e Name: bioindex-2a NOT FINISHED AS OF 8/25/75
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10 File Name: bioindex-2b NOT FINISHED AS OF 8/25/75
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File Name: bioind a ecs: 4585
The Ultrast ctural Concept

2. Authors: J. Cooper and G. Hyatt

Instructional Obje tives: To recognize the organelles of the "typical"
cell.

To explain functions of cell organelles and
their contribution to the working of the whole
cell.

4. Descripti n: Introduction, inuex ;accessible through DATA)

1) The nucleus, nuclear brane, nucleolus
2) The cell membrane
3) The cell wall
4) The endoplesmic reticulum
5) The golgi apparatus
6) The mitochondrion
7) The centriole
8) The chloroplast
9) Self-evaluation

5. Student Time: 45 minutes

Grade Level and Subject Area: Introductory Biology

7. Special Notes: Can be used with or without microfiche. Student inter-
action is high in the lesson due to frequent questioning.
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1. Pile Name: bioindex- ecs: 3623
Cells -- Structure and Function

2. Authors: R. Crockett and R. Crockett

3. Instructional Objective: To relate structure snd function of cell
organelles.

Description: Organelles only are indexed; may return only at end of
segment

History
introduction
Cell structure diagram and discussi
a. Plasma membrane

1. Osnosis
2. Phagocytosis and pinocytosts
3. Active transport

b. Nucleus and nucleolus
c. E.R. and ribosomes
d. Oolgi apparatus
e. Eitochondris
f. lysosomes

Vacuoles
Centrioles
Plastids
Cilia and flagella
Cell vall

1. To leave lesson

5. Student Time: 45 minu

6. Grade Level and Subject Axes Introductory Biology

Special Notes: By choosing the individual letters fram the index, the
studeat assembles a cell and learns the function and
structure of each Item.
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File Name: bioindex-3c ecs: 2848
Diffusion and Osmosis

2. Author: S. Boggs

Instructional Objective-- To kn w the principles of molecular
movement.

To apply these principles to biological
systems.

4. Description: No index display, can access *-ed areas by TERM-index

1) Molecular motion
*a. Diffusion -- definitIon, an on
*b. Brownian
c. Summary
Osmosis
*a. Semipermeable membrane -- diagram, animation
b. Osmosis demonstration -- five questions (HELP from

questions accesses * index)
*c. Osmosis experiments -- U tube, red blood cells

5. Student Time: 30 minutes

6. Grade,Level and Subject Area: Introductory Biology

7. Special Notes: This lesson is often used as a lab replacement.
The animations and simulated experiments are
particularly helpful in visualizing the concepts
presented.

Manny Mo1,2cule takes a walk.
What's this?
He can't- get trough!

*
But he e comes Wally Water !

==== ==== M=== ==== M=== ==== ====

To see an animation showing just how a semi-permeable
membrane works, press NEXT.

2'a
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1. File Name: bioindex-3d
Water Relations Laboratory

2. Author: J. Silvius

ecs- 1611

Instructional Objective: To discuss the factors that in luence
the direction oZ water movitment across
membranes.

4. Desc ption: No index

1) Introduction
a. Role of water in living systems
b. Properties of water

2) Factors affecting diffusion tendencies demonstrated
with osmometer in animated sequence
a. Solute
b. Pressure
c. Colloids

3) Mathematical expression of components
4) Choose hypothetical values of solute for algal cell,

observe concentration and pressure effect -- two
summary questions

Student Time: 15 minutes

6. Grade Level and Subject Area: Introductory Biology or Botany

7. Special Notes: Good introductioa t o topic. Designed as labora ory
replacement.

28
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1 File N e: bioindex-3e NOT READY AS OF 8/25 75

2 9
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1. File Name: bioindex-
Surface Ar- Volume in Living Systems

2. Author: R. Arsenty

ecs: 2502

Instructional Objectives: To discuss the importance of the ratio
between surface area and volume in living
organisms.

To demonstrate this relationship using two
examples, a cube and a sphere.

4. Description; Index (accessible through TERM-index)

Surface area/volume (bioindex-3d)
a. How long is an edge of the cube to be?
b. What is the radius of the sphere to be?
c. Questions

2) Diffusion: osmosie (bioindex-3d)
3) Both surface area/volume and diffusion: osmosis

Student Time: 15 - 25 minutes

6. Subject Area and Grade Level: Introductory Biology

7. Special Notes: If you, elect to use both the "Surface Area/Volume" lesson
and the "Diffusion and Osmosis" lesson, you need only
place this lesson in your index. But if you wish students
to see "Diffusion and Osmosis" alone, it can be accessed
independently. There is)m,handput,written to accompany
this lesson, but it is not required. It consists of
tables forrecording data and a reiteration of information
contained in the on-line lesson.



File Name: bioindex-3g
Cell Growth

2_thorc:

28

ncic n'Ith S. Kaplan

ecs: 3303

3. Instructional Objective: To descr:the elementary concepts and
terminology associated with exponential
growth.

Descrip on: No index

1) Mother/daughter cells
2) noubling time
3) Analysis of formula Nn 1402n

4) Plotting exponential growth on linear coordinates

5. Student Tima. 15 - 35 minutes

6. Grlde Level and Subject Area: Introductory Microbiology

7. Special Notes: This is the first in a series of aeven lessons on
the phases of cell growth with particular attention
to graphical analysis.

TERM-index accesses index for remainder of series.
1. .ftponential or log phase

2. Graphing growth (bioindex-ld, le)
3. Exponents and logs (bioinlex-lc)
4. Semi-log graph (bioindex-ld)
5. Slope (bioindex-Id)
6. Plotting own data (bioindex-ld, 3.3)
7. Food problem (bioindex-le)
Stationary phase (bioindex-9g)
9. Texicity

10. Linear
11. Lag phase (bioindex-9i)
12. Death phase (bioindex-9h)

a cell must carry out 3 basic liie process
in order to survive. They mu5t be able to:

1. Synth,=.i 7 the various elements of livine matter
Pr::duct and utilize enrey

3. Rep. oduce exact cop i , hemse 1 yes (zrowth)

We look a1ik e
We are paramecia!

31
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1. File Name: bioindex-4a ecs: 3263
Mitotic Cell Division

2. Author: *T. Lendw.sy

3. Instructional Objective: To identify the lortant occurrences in
each phase of mitotic cell division.

4. Description: No index

1) introduction
a. Cytokinesis
b. Karyokinesis
c. Questions

2) Outline of mitotic phases, what is accomplished
in each, and questions

3) Animation of the mitotic phases with discussion
and questions accompanying each phase

5. Student Time: 30 - 40 minutes

6. Grade Level and Subject Area: Introductory Biology

7. Special Notes: This lesson is intended to be a thorough zoverage
of the rubject and requires much student interaction.



File

30

,b iindex-4b
Ittosis

ecs: 5656

L. PoLch
revised by City Colleges oi Chicago programmers

Instructional Objective:' To expla7n the process of mitotic cell divisIon.

Description: Index (acce -ible through DATA)

1 Introduction -- role of mitosis, two questions
Branch -- 2) Interphase -- three questions about process
DATA1 for 3) Prophase -- six questions
diagram, 4) Metaphase -- three questions
LAB1 for 5) Anaphase -- two questions
description 6) Quiz -- ten questions

7) Data -- graphs of student performance n each of the
above sections

5, Student Time: 45 minuces

6. Grade Level and Sitbj ct Area: Introductory Biology

7. Special Notes: Especially adapted for emphasizing sequential nature
of process. Students should be encouraged to use
branch seqvnaces. Comprehensive evaluation at end
of each unit.

nucleolus. spi dle fiber
7

early prophase middle prophase late prophase

Press =Next- to see the folowing phase-of Mitosis.
Press -sack- to see the previous phase of mitosis.
Press --Backl- to go back to the question .

3
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1. File Name: bioindex- c ecs: 3745

Meiosis

2. Authors: R. Arsenty
revised by M. Ma.Ateuffel and S. Boggs

Instructional Objective: To identify when, where, why, and how
meiosis occurs.

Description: Index (accessible through TERM-index)

Introduction
a. Overview
b. Lesson objectives
c. Table of comparison of mitosis and meiosis --

questions
Definitions accessible at end of Introduction via HELP.

2) Meiosis I labelled diagrams, animation and discussion
of phases, on.2 question

3) Meiosis II -- animation and discussion of phases
4) Fertilization -- animation and discussion
5) Seven review questions definitions accessible via

HELP before quiz

5. Student Time: 45 minutes

6. Grade Level and Subject Area: Introductory Biology

7. Special Notes: This lesson was designed to utilize animations for
emphasizing the continuity of the meiotic process.
Presentation of lesson is such that student is not
dependent on knowledge of terminology. However,
animations are accompanied by detailed descriptions.
Comprehensive topic coverage.

U1.11

-:hrornat i ci
Gdup i cat ec chromosomes)

chronrat i ci
Late PROPHASE I 3 4
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F I_ Name: btoindex-4d ecs: 3968
Embryonic Development in Animals

Author: C. Matz

Instructional Objectives: To describe development from the fertilized
egg to formation of the three germ layers.
To describe the major adult derivations of
these three germ layers.

iption: index (accessible through DATA)

1) Introduction, five objectives, three pretest Items
evaluated

2) Embryonic Development in Amphioxus
a. Cleavage
b. Blastulation
c. Gastrulation -- includes animated sequence
d. Formation of mesoderm
e. Notochord formation, neu al groove and tube

eight questions, diagrams
3) Posttett -- twenty questions
4) Data on student performance

5. Student Time: 45 minutes

6. Grade Level and Subject Area: introductory Biology

7. Special Notes: Comprehenstve coverage for elementary presentation.
Excellent supplement. Animation of gastrulation
very helpful for envisioning process.

lastocoe

blastula blastula inva.:g.

(F,astrultion)

blas,opore

Press NEXT to see this process animated.

--archet -on

---ectoderm
endoderm

Earlv Stage Middle Stage Luter Stage

TOP VIEW OF GASTRULA CROSS-SECTION AS MESODERM FORNS
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1. File Name: bioindex-4e ecs: 7339
Plant Life Cycles

Autl A. Haney and G. May

Instructional Objectives: To construct a diagram of a generalized
plato life cycle given the components.
To discuss the relationship between
gametophyte and sporophyte generations
and how this relationship iiffers through-
out the plant kingdom with special emphasis
on evolutionary significance.

4. Descrip on: Index (accessible only at end of each

1) Introduction
a. Alternation of generations -- two forms, two

processes
b. Evolutionary requirements
c. Meiosis
Algae -- importance, representative slides (diatoms,
Volvox, 0lothnix, Oedogenum, Spirogyra), diagram of
simplified algal life cycle
Bryophytes -- representative slides Oinium, Poly7
triclum, Marchantia), life cycle diagram, slides of
moss life cycle stages

4) Ferns -- representative slides (Christmas fern,
walking fern, maidenhair fern), fern life cycle
(including description)
Gymnosperms -- representative slides (Gingko bileba,
bald cypress, Douglas fir, white pine), slides of
Austrian pine life cycle, schematic diagram of pine
life cycle
Angiosperms -- distinctive features, modifications,
fruits (discussion includes slides), schematic
diagram of life cycle stages

7) Summary and overview -- five questions, advantages
and disadvantages of haploidy and diploidy

5. Student Time: 90 minutes

6. Grade Level and Subject Area: Introduc ory Botany or Biology

Special Notes: Designed as lab replacement This is an evolutionary
presentation of the topic. Microfiche required.

3 6
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1. File Name: hicindex-5a
DNA and Protein Synthesis

Authors: P. Tenc;ar and R. Bernie

ecs: 4857

Instructional Objectives: To discuss the process of protein synthesis.
To order the protein assembly mechanism
given three amino acids and corresponding
m-RNA codes.

Descrip on: dex (accessible through TERM-index)

1) Summary and introduction to DNA, RNA, the genetic
code and protein synthesis

2) Assemble the protein; given three amino acids and
corresponding m-RNA codes, figure out the DNA and
t-RNA codes

5. Student Time: 40 minutes

Grade Level and Subject Area: Introductory Biology

Special Notes: The introduction explains DNA, a-RNA, t-RNA, and the
process by which nitrogenous base sequence of DNA
-molecules direct the construction of an amino acid
sequence. There is an animation showing the construc-
tion of one such sequence. The student must assemble
a polypeptide by specifying the needed parts (i.e.,
DNA, ribosome, etc.) as well as the proper nitrogenous
base. Good review or supplement.

p3rt5 _0 the ;E'flli3jZC

th1.6 p-otein ch41n...

ri e--Valine--Threnine

GACACTGT
TCTGTGACA

UCTIGUGACA

R CO

AGA CAC UGU

Se ine--V ine-7Threon' e

What would you like to add?
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1. Pile Name: bioindex-5b ecs: 5204
DNA, RNA, and Protein SynthesIs

2. Author: R. Arsenty

3. Instructional Objectiv To distinguish the structure and function
of DNA and RNA.

To construct the events of DNA replication
and protein synthesis.

Description: No index

1) Discu sion of DNA and RNA
2) Occurrences durina cell division -- DNA replication

animation
3) Occurrences between cell division
4) Supply correct base codes for DNA, m-RNA, t-RNA given

amino acids and corresponding m-RNA
5) Assemble components in "model" cell

5. Student Timet 15 - 30 minutes (depends upon number of proteins
as etbled)

6. Grade Level and Subject Area: Introductory B ology

7. Special Notes: Participation in the assembly animation facilitates
comprehension of the concept. A brief handout was
designed to accompany this lesson but it is not
required as it only reviews instructions supplied
in the lessons.
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e N_ bioindex-6a ecs: 4744

Enzyme Experiments

2. Authors R. Raillie and G. Hyatt

Instruct onal Objectives: To explain how ane why environmental
factors affect enzyme raction rates.

4. Description:

In oduction -- lesson objectives, role of enzymes,
how they work, animation

2) Experiments chosen by the student
a. Student varies pH, temperature, enzyme con n-

tration or substrate concentration
b. A specific substrate or enzyme is chosen
c. Experiment run and reaction rates are observed
d. Data and graph are presented with questions
Nine review questions

5. Student Time: 30 minutes

6. Grade Level and Subject Area: Introductory Biology

7. Special Notes: This lesson allows for a variety of experimental
conditions even if the student repeats an experiment,
the values of the reaction rates are varied slightly
from the initial experiment because a small amount
of randomized "experimental error" has'been built
into the observed values of the reaction rates.
Familiarity with enzyme structure is assumed.

En- gy t

With NO ENZYME,
we need this much rierg 50

to make the reaction _o.

ReactiOn:-

Enzyme Substrate Enzyme-
Substrate

9
Complex

4AB

But WITH enzyme,
we need onl this much
energy!

Enz me Product
Molecules
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File Name: bioindex-6b ecs: 1500
Essentials of Photosynthesis

2. Author: R. Arsenty

Instructional Objective: To summarize the basic steps of the photo-
synthetic process and its relationship to
respiration.

4. Descrip on: No index

1) Introduction
2) The light reaction--the -scheme refer to handout

steps 1 - 6)
3) The dark reaction
4) Interrelationship of photosynthesis and respiration

Student Time: 15 - 20 minutes

Subject Area and Grade Level: Introductory BiologY

7. Special Notes: A brief lesson concentrating on the Z-scheme with animation.
The discussion of each step is:included on handou
written by the author. Definitelyrequires prior preparation
of student.

4 0
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1. File Name: bioindex-6c ecs: 4344
Photosynthesis

2. Author A. Haney and J. Noell

In tructional Objectives: To describe the relationship of leaf
structure and function.
To explain the principles of chromatography.
To identify the fate of raw mateilals in'
photosynthesis.
To explain vary ng photosynthetic efficiencies
of plants.

4. Description: Index (acce Bible through -index)

I)

3)

4)

5)

Student Time:

6. Grade Level and

7. Special Notes:

IntroductiOn
a. Requirements for photos-_thesis - student

must supply
b. Definition
c. History -- one question
d. Leaf structure -- diagrammed
Pigments and chromatography
a. Pigments involved and how
b. Description ofchromatographyand time lapse scenario
The photosynthetic process -- animated z-scheme
The Calvin cycle
Photorespiration (by J. Silvius) -- diagrams and graphs

40 minutes

Subject Area: Introductory Biology or Botany

Good overview of entire subject. Calvin cycle
treated very briefly. Appropriate for review or
lecture-lab supplement. Designed as introduction
for bioindex-6d.

m I) I i ism

- Upper ep i derr6 i s

- Pa 1 f5ade I aver

-Spongy me5ophy 1 1

-Lower ep i dem i 5 w/ 54: om t es
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1. Pile Name: bioindex-6d
-eriments in Photosynthesis

2. Author: J. Noell

ecs; 2288

InstructIonal Objectives: To identify by various experimental pro-
cedures environmental factors which affect
photosynthesis.
To interpret data obtained from simulated
experiments.

4. Descrip ul Index (accessible through TERM-index)

1) Light quality and plant growth -- select color, PLATO
describes plant condition

2) Dye reduction and Photosynthesis -- select wave lengths,
PLATO reveals color and amount of dye reduction; graph
of action spectrum
CO

2 and light saturation of photosynthesis -- choose CO2

concentration, enter light intensities, sea graphical
relationship, includes two questions

Student Time: 20 minutes

Grade Level and Subject Area: Introductory Biology or Botany

7. Special Notes: Designed as a lab replacement. Meant for use in
conjunction with bioindex-6c. Assumes familiarity
with spectrophotometer.

4
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1. File Name: bioindex-6e ecs: ,421

ATP, Anaerobic Respiration, Aerobic (sections

Respiration, Electron Transport and 3 only)

Respirometer Experiment

2. Author* R. Arsenty

2, and

Instructional Objective: To explain how energy for biological processes
is obtained.

Description: Index (acces ible through TERM-index)

1) ATP
a. Importance -- efficiency
b. Structure
c. Animated reaction -- ATP ADP 4- energy Pi

Anaerobic respiration (glycolysis and fermentation
animation and summary
explanationof steps appear:on a handout

3) Aerobic respiration (Krebs cycle),
animation
explanation on accompanying handout

4) Electron transport chain -- see bioindex-6f
four summary questions precede lesson in this sequence,
handout accompanies also
Respirometer experiment -- see bioindex-6g

5. Student Time: 30 minutes sec ons 1 -

6. Grade Level and Subject Area: Introductory Biology

Special Notes: For instructional purposes, must be accompanied by

handout. However for review student could record off-
line his or her description of events without necessi-
tating handout. This series of lessons can be accessed

together or used individually. Background and summary
required, e.g., site of processes not localized within
the cell, role of enzymes, etc.
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File N bioindex-6f ecs: 1926
Electron Transport Chain

Author: R. Arsenty

Instructional Objec ve: To calculate energy yield in ANPs per glucose
during respiration.

4. Descrip on: No index

The electron transport chain includes:
a. Animation of the ETC using 10 211* from the Krebs cycle
b. Tally of amount of 1120 and ATPs produced
c. Four questions
Eight questions on energy production in the respiration
process
Summary of energy production

Student Time: 15 - 20 minutes

Grade Level and Subject Area: Introductory Biology

7. Special Notes: Lesson refers to steps in a handout. The main index
for the respiration series (see description for
bioindex-6e) can be accessed by TERM-index.

Requires prior preparation, e.g. , no discussion of
electron carriers themselves.

This lesson assumes 3 ATPs are produced for each
electron pair removed in the Krebs cycle. It does not
account for the fact that only 2 LATPs are obtained from

'
FADH-

2 this accounts for the discrepancY in 38 AlPe

and 36 AIN accepted. Initially, origin of 32 ATPe
is only apparent, but an additional 6 AlPs are accounted
for at the end (4 from NADH in glycolysis, 2 from GTP
in Krebs).

4 4
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10 File Name:-.1ioindex-68 ecs: 2856
Measuring the Level of Life

2. Autho R. Arsenty

3. Object-ve: To calculate ATP production from volume of 02 consumption
obtained in simulated experiment with respirating peas.

Desc- Pt on: No index

1) Review of the respiration process
2) Respirometer experiment

a. Assemble parts for experiment
b. Running the experiment
c. Data collection
d. Practice example for cal ulation of ATP production
e. HELP sequence on scientific nota ion available via

TERM-notation.

5. Student Time: 30 minutes

6. Grade Level and Subject Area: Introductory Biology

7. Special Notes: This lesson was designed as a replacement for a
respiration lab. The main index for the respiration
lesson series (bioindex-6e) can be accessed via
TERMindex.

6.t1 ng o' the ind ztor drcp in the
tub and tile- startin po5- on of the plu.ner.

P,-ess -NE7- 5tart the r5pir,-,meter.
5 gram5 of pea5.

minutea.



File e: bioindex-6h
Respiration and'Enzymes'"--

2. Authors: J. Silvius and G. May

bedi,!1:21

InStructiOnal dbject e: To-ded ibe-the gendfdl-iClieWEWVIYtOlysis,
_ bta cyci e;' and electron transport, especially

the reldtiónship of glycolysis to aerobic
' -feSpiration.

4. Descriptio No index

1) Introduction
'ATP energy moledule 'c
Energy-requiring Ce11 processes

Process of energy'trahsfer to ATP re
respiration.in twelVeisteps

Glyiolysis --='dlagrid.udingt-skeleton for
'1 interiedintes iith(ddiceiption of events;

question -

Additional tequireinents for aerobic respiration

'd Electron Trandpbrt-Chain -- effect of 0
2
absence,

1 i r
.

CN poisoning, advantages of aerobic respiration

5. Student Time: 45 minutes

Grade Level and Subject Area: Introductory Biology

Special
. lo

ed as background for bloindex-61.

The lesson derives 36 ATPs but not in conventional
manner: it does not include the 2 ATPs obtained from
GTPs in the Krebs cycle nor does it account for the
2 AlPs lost in transferring an elec...:on pair from NADH
in cytoplasm to PADH2 in mitochondrion.



44

1. File Name: bioindex-6i
Experiments in Resp_

2. Authors: J. S vius and G. MAy

a =ion

ecs: 3g15

Instructional Objectives: To explain dependence of mitochondria],
activity and enzyme activity on temperatu-
To design an experiment to determine
optimum temperature for activity.

Descrip ' Introduction: Temperature in Life Processes
Indcz(accessiblethrough TERM-index) -

1) Experiment 1: Effect of temperature on amylase activitY
a. Techniques for measuring reaction rate
b. Experiment
c. Analysis of results.--, graphs, two questions
Experiment II: Effect of temperature on respiration
in isolated plant mitochondria
a. Procedure,
b. Experiment
c. Results, calculations, graphs
d. A competitive inhibitor malonic acid
e. A non-competitive inhibitor -- cyanid

Studeu Time: 30 minutes

6. Grade Level and Subject Area: Introductory Biology

7. SpecIal Notes: Assumes familiarity with enzyme structure and nature of
action, in addition to knowledge of standard curves and
spectrophotometer.
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1. File Name: bioindex-7a ecs: 4759
Vocabulary Dr , s for Genetic (Part I)

2. Authors: J. Lendway and J. Sweeny

3. Objective: To define common terms used in the study of gene i s-

4. Description: The student chooses a categorY (a, b, c, or d). Each
category consists of ten genetic terms (see list below).

1) See list of words contained in category
2) Complete or incomplete definitions appear sequentially,

definitions often include descriptive diagrams
3) Student supplies term or completes definition

HELP available; must complete ail without HELP to
continue

4) BACK accesses summary of terms with definitions that
are completed.

included:

hybrids
homologous chromosomes
heterozygous
gene
locus
character
homozygous
genetics
allele
chromosome

5. Stud

gamete
phenotype
fertilize_ on
zygote
law of segregation
genotype
genome
meiosis
diploid number
haploid number

t Time: 50 minutes

dominance
punnett square
probability
recessive
monohybrid cross
F2
test cross
Fl
genetic probabil

dihybrid cross
crossing over
linkage
_recombinants

autosomes
carrier
sex-chromosome
4ew.of indepen-

es dent assortment
lack of dominance
.(codominance)
ex linkage

6. Grade Level and Subject Area: Introductory Biology, Genetics

7. Special Note -*

efinite locus

chromosome

Format enables flexibility in usage. The terms included
in each category can often be identified with a common
theme.

Alter -bat ve forms of- a 5 ng

g-,F-ne for blood tvpe A

gene 'or blood t -e

e p:pnp

o-d Awe 0.
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bioindex-7b ecs: 4197
Vocabulary Drill for Genet c (Part II)

2. Authors: J, Lendway and J. Sweeny

instructional Objective: To define frequently used genetic terms.

Description: Index (accessiblethrough DATA)
The student chooses a category (a, b, c, or d
category consists of ten genetic terms see 1
Format same as bioindex-7b.

Terms included:

a
sex influenced trai
sex limited traits
chromosome mapping
backcross
-risomy

pedigree
non-,disjunctio

karyotype
:reciprocal cross
crossover unit

genetic interaction
polygenetic inheritance
barr body
expressivity
multiple alleles
epistatic gene
polypioid
complementary genes
epistasis
penetrance

Studen. Time: 50 minutes

Grade Le.vel and Subject _ea: lntroducto

Special Note-

hybridization
deletion
duplication
hybrid vigor
mutation
inversion
germinal, mutation
translocation
somatic mutation
lethal gene

Each
at below).

hemophilia
Duchenne's

muscular
dystrophy

Huntington'a
chorea

,sickle cell
anemia

Down's syndroa
Tay Saoh's

disease

74mer*B-
Elinefeller _

ayndrome
outbreeding
inbreeding

Biology, Genetics

Format enables flexibility in usage. The terms
included in each category are often related in some
way.

4 9
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1. File Name: bioindex-7c
Elementary Probability and Mendelts

Authors: R. Baillie and G. Hyatt

ecs: 6012

Inatruct_onal lbjectives: To define probability.
To demonstrate Mendel's laws.
To manipulate probability problems and
genetic crosses.

4. Description: Index(accessiblethrough T_ mdex)
Introduction

Part A. Probability -- includes working definition,
simulations

1. Coin tossing experiment
2. Dice throwing experiment
3. Calculating probabilities
4. Summary of probabilities.

Part B. Heredity and genetics -- perform crosses, analyze
results with Punnett square

*5. Monohybrid crosses
*6. Dihybrid crosses
7. Heredity of human blood types (BACK accesses

bioindex-7b)
8. Summary of heredity and genetics

*also bioindex-7d

Student Time: nutes

Grade Level and Subject Area: Introductory Biology

7. Special Notes: There is a handout to accompany this lesson.
Requires brief introduction and summary without
handout; lesson is useful as laboratory replacement.

5 0



48

File Name: bioindex-7d
Blood Typing

2. Authors L. Porch and N. Yamada

ecs: 3084.

Instructional Objective : To learn the genetics of human blood types.
To list steps in laboratory determination
of blood types

4. Descrip on: Index (accessible through TERM-index)

1) Introduction
a. Objective
b. Discussion of transfusions, antigens, antibodies,

transfusion relationships, blood proteins
2) Going to the storeroom (student requests needed

equipment for experiment on blood determination)
Going to the laboratory (student performs experiment
using a patient PLATO provides and the equipment from
the storeroom)

4) Summary of blood types -- must find a blood type to
see rwview questions, can repeat with new blood sample

5) Four review questions

5. Student Time: 30 - 40 minutes

6. Grade Level and Subject Area: Introductory Biology

7. Special Notes: The lesson is designed so that the student has much
flexibility. HELP is always available. Lesson can
be accessed through bioindex-7a, #7.

L riECIRF ,!TORI

The p.t i ent ' 5 f i ria,er has bri 5 1 fec ted. What rex ?
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1. File Name: bioindex-7e
Genetics and Heredity

ecs: 2499

Authors: R. Bail e and G. Hyat edited for Introductory Botany by
J. Noell

Instructional Objec ve: To identify important pr nciples of genetics
concentrating on plants.

4. Descriptio Index (accessible only at the conclu- on o- a section

A. Heredity and Genetics
1. Monohybrid crosses -- accounting for Mendel's law

a. Mendel's laws, sample cross Fi and F2 generations
b. Terminology
c. Punnett square -- monohybrid crossing problem

for the student to solve
2. Dihybrid crosses

a. Deriving the phenotypic ratios of a dihybrid cross
b. Sample dihybrid cross
c. Student sets up crosses (can be done 0 many

times)
Summary of heredity

Student Time: 20 minutes

6. Grade Level and Sub ect Area: Introductory Biology or Introductory
Botany

7. Spec a Notes: Also par 5, 6, and 8 of bioindex-7a. Very clear,
concise lesson, good presentation of topic.
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File Name: bioindex-7f ecs: 6201

Drosophila Genetics

2. Authors: J. Denault G. Hyatt, P. Tenczar, D. Eades

3. Instructional Objective: To deduce patterns of inheritance by
simulating genetic crosses with Drosqphila.

4. Description: Choice of cros es

5. Student

1 Monohybrid cross
2) Dihybrid cross I
3) Dihybrid cross II
4) Sex-linked cross
5) Mystery cross (one of the fir-t four types of crosses)
6) Chi-square statistical analys s (same as bioindex-lb)

At start of each unit the student is asked "What do
want to do?" Simulation allows six activi ies.

"cross" -- mate rwo flies
"more" -- get more flies from same cross
"save" -- save flies by their number I -
"see" -- examine up to four flies
If test" -- perform a chi-square test
"mutant" -- see types of flies

Time: 45 minutes (depends on the number of

you

problems attempted)

6. Grade Level and Subject Area: Introducto y Biology or Genetics

Special Notes° There is a laboratory manual available for this lesson.
The manual consists of introductory and background
material in addition to defined problems. This lesson
requires such supplemental information whether by
lecture or by handout. Some instruction in how to
flowchart the activities would facilitate lesson usage.

p.

a.

What do you
want to do?

"save" the
flies- _

'see" the flies

F1

-cross" the flies "more"

F
n

Lesson assumes familiarity with principles of Mendelian
genetics.

:
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Pile e: bioindex-7g eca: 6594.:

Gene Mapping in Diploid Organisms

Author: K. Frank

Instructional Objec ves: To explain the process of crossing over.
To calculate gene distances and order from
crossover frequencies. .

4. Description: Table of contents (only accessible at end of each sect n

1) Introduction -- includes comparison of linkage and
independent assortment

_) Demonstration of the direct relationship between gene
distance and the frequency of crossover twenty trials.

3) Mapping two genes on a chromosome with sample problems
4) Mapping three genes on-a chromosaMe?

4

5) Procedure for determining the order of genes on a
chromosome

6) Determination of the coefficient of coincidenceqiind
interference

7) Modifiers which affect crossover frequency
8) Practice problems

5. Student Time: 60 - 90 minutes

Grade Level and Subject Area: Genet cs or Introductory Biology

Specie otes: Very clear, concise presentation. First three sections
particularly appropriate for introductory biology courses.
Remaining parts are more advanced.
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File Name: bioindex-7h
Plant Genetics Problems

2. Auth * J. Noell G. May, A. Haney, and J. Silvius

ecs: 2129

lnst uctional Objective: To determine genetic composition of parents
from progeny when one or 040 traits are
involved.

4. Description: No index

1) Albino-normal corn plant problem
a. Data collection frog monohybrid cr
b. Chisquare analysis of data

2) Dihybrid corn kernel problem
3) Eight questions

5. Student Time: 20 minutes

6. Grade Level and Subject Area: Introductory Botany or Introductory
Biology

7. Special Notes: This lesson assumes familiarity with basic genetics
and requires much student interaction. Good sequel

to bioindex-7e. Lesson designed as laboratory
replacement.

Two ccrn plants were crsed a d the re Li tir4 s

planted. Here are the rSLIJ± ng plants:

If you use the
of the prents?

Cc ok

C and c, what was the genotype

Well done! Now let's see about a sta istical test

to validate your data! Press NEXT!
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1. Flle Name: bioindex-7i ece: 4505
Population Genetics (Demonstration of Inbreeding)

2. Autior : M. Grossman and D. Walter

Instructional Obj ctive: To deduce how the degree of inbreeding
affects the loss of heterozygosity.

4. Description, Table of Contents (accessible thr ugh shift-HELP)

Regular inbreeding system
a. Choose inbreeding method -- choice of eight

including selfing, brother-sister mating, etc.
also may study differences between two breeding
methods

b. Designate number of generations to be used
c. Enter initial level of inbreeding (04%1)
d. Level of inbreeding in previous generation

where applicable

Program generates graph of inbreeding coefficient
vs. generations

2) irregular inbreedins system
a. Enter individual inbreeding -- create by mating

existing members or specifying Individuals from
outside the breeding pattern

b. Assign coefficient of inbreeding for starting
generation

c. Specify coefficient of relation
3) Lesson -- Hardy-Weinberg bioindex-7j
4) Lesson -- Quantitative Genetics -- bioindex-7k

*There are many options available from graphical displays,
e.g., one may alter parameters, replot, clear, etc.

5. Student Time: Variable, 10 ad - ?V?

6. Grade Level and Subject Area: Population Biology

7. SpeJal Notes. Most of this lesson is somewhat advanced for the
introductory student. Bowever, the regular inbreeding
simulatian could be used on an introductory level. To
manipulate the paraneters effectively the student should
know WrighCa inbreeding coefficient, inbreeding methods
and systems. Also to facilitate use of the simulation,
the activities could be flow charted by the instructor.
A handout is designed to accowany dhis lesson.

5 6



File Name: bioindex-7j
Population enet

2. Authors:

54

Grossman, D. Waitci

ec 6627
rdyWeinherg Principle

D. Chiro

Instructional Objective: To deduce the effects of mutation migration,
selection and drift on gene frequency .

Description: Table of Contents a-cessible through sh -E

1) Calculator
2) Mutation simulation-
3) Migration simulation
4) Selection simulatio
5) General graphical

simulation
a. .Choose axes
b. Specify limits for

plotting
Sex linkage simulation
a. Specify Initial value of q for males and females
b. Simulation assumes ten generations of breeding

7) Simulation of genetic drift in small populations --
effect of random mating in a small population
a. Choose size of population
b. Select initialAralues of q
Simulation of two locus effects -- simulates successive
generations of random breeding large enough to avoid
drift
a. Specify gene frequency of populations or allow random

generated frequencies
b. Choose coefficient for probability of crossover
Tumpouts to bioindex-71 and bioindex-71c

Specify:
a. limits for the generations

used in simulation
b. initial values of q
c. frequency of A2 allel for a

single locus A with 2 allele
A and A .
1 -2

Stude rime: Variable, minimum of ten minutes depending on numbs
simulations

Grade Level and Subject Area: Population Biology

7. Special tes: Assumes familiarity with Hardy-Weinberg principle and
assumptions thereof. Preparation for the lesson should
include a discussion of the mathematical representation

p
2
+ 2pq q

2
and the meaning of these values. A 'handout

,

is available. Parts of this lesson are adaptable to
introductory courses.
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1. File Name: biolftdex-7k ecs: 2570
Population Genetics (Quantitative Genetics)

Authors: N. Grossman and D. Walter

Instructioflal Obj ive: To deduce the effects of various selection
methods and intensities on representative
traits from agricultural production.

Description: Table of Contents (accessible through shift-HELP)

Simulation of selection effects on various traits and
selection methods
a. Choose trait -- e.g., milk yield (kg) in dai

cattle, egg production (number) in chickens, or
swine litter size (number of pigs)

b. Designate selection for males and females --,single
method or independent selection methods
Choose selection system -- mass or individual, family
selection, progeny testing, etc.
Indicate genetic relationship -- where applicable

e. Choose family size
1. Choose selection intensities -- small and large

populations
g. Number of geaerations
h Progrmm generates-graph of improvement vs genera
Jumpout to Hardy-Weinberg lesson, bioindex-7i
Junpout to Inbreeding lesson, bioindex-7j

5. Student Time: Variable, 10 nutes -

6. Grade Level and Subject rea: Population Biology

7. Special Notes: Can be used very effectively to obtain data on the
success of various selection procedures. Requires
explanation of parameters in ortler to successfully
manipulate these values to obtain mearingful data.
Ahandout is available.
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File Name: bioindex-8a
Natural Selecti

2. Author: C. Hyatt

ecs: 4508

Instructional Objec ive: To summarize basic principles of natural
selection and the genetics of populations.

Descrip n: No index

1) Introduction to natural selection
2) Sample population of dogs -- population growth
3) Questions
4) Natural selection fro- reproduction and survival

points of view
5) Parental gametes -- Punnett square
6) Hardy-Weinberg equation: gene frequencies and

assumptions
7) Experiment (field data provided) and data observation --

"tasters and non-tasters"
8) Questions
9) Model lath natural selection -- background information

on industrial melanism; simulated moth catching experiment
same as bioindex-8b)

5. Student Time: 50 inutes

Grade Level and Subject Area: introductory Biology, Gene 'es, or
Population Biology

Special Notes: Requires prior preparation of student.
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1. rile Name: bioindex-Elb

Natural Selection Experiment

Author: G. Hyatt

,ecs: 5329

3. Insttur:tional Obje ive: TO deduce principles ol uatural selection
by observing survival rates of moth populations.

Description: No index

Moth experinent introduction
2) Genetics of fhe experiment

Moth catching experinent tudent nust catch 10, 20,
or 40 moths)

4) Data analysis

Student Time: 30 - 40 minutes

6. Grade Level and Subject At* Introductory io1ogy or Evolution

7-, Special Notes: This lesson does not access the background information
on industrial melanism. AL_IALb manual was designed to
accompany this lesson.

, The lesson can be used with
a touch panel, if available. Et the event that a
manual is unavailable, this lesson requires an
tntroduction and explicit definition of problems,
for students to answer using the simulation. This
is a sequel to bioindex-Sa.

HERE ARE THE. MOTHS A I HEY HPFEAR

C'J THE TREES_



1. File Name: bioindex-8c ecs: 3130
Comparative Serology as Evidence for Evolution

2. Author: G. Hyatt

Instructional 0 ve: To describe how the precipit n test can
reveal relationships between organisms.

Descrtptjon : No index

1) Introduction
2) The precipitin test and homology
3) Die mgmmal experiment

a. Student finds degree of relationship of different
mammals on the basis of the precipitin test

b. Summary
4) The insect experiment

a. Student finds degree of relationship of d ere-
iasects

b. Summary

5. Student Time: 30 45 minutes

Grade Level and Subject rea: Introductory Biology or Evolutlo

7. Special N es: Without the lab manual designed to accompany this
lesson, a brief introduction including definition
of terminology and problem description is required.
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File Name: bioiudex-8d ecs: 3483
Induced Mutations Experiment Using Aspeuillus

2. Author: J. Noell

Instructional Objective: To describe a method to determine muta _on
frequencies.

To calculate mutation rate.

Descrpton. No indLol;

1) ction
2) Life cycle of Aspergillus
3) Experiment

a. Tools of the experiment
b. Questions to answer during the experiment
c. Induced mutation flow chart
d. Induced mutation experiment
e. Calculations a - f

5. S udent Time: 20 - 40 -inutes

-6. Grade Level and Subject Area: Introductory Biology or Introductory
Botany

Special Notes: This lesson was designed as a lab replacement and
requires summary remarks.
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1. File Name; bioindex-9a ecs: 3522
Biogeochemical Cycles

Authors: R. Baillie and G. Hyatt

£nstrctional Objective: To generate the four most important
biogeochemical cycles.

4. Description: Index (accessible through TERM-index)

1) Introduction
2) Oxygen cycle
3) Carbon cycle
4) Nitrogen cycle
5) Phosphorous cycle

Student T 20 - 30 minu

6. Grade Level and Subject Area: Introductory Biology

7. al Notes: For each cycle a list of the important parts of the .

cycle is provided. The student is required to give
the sequence for each cycle (by answering questions
of the nature "Where does it go from here?") and in
doing so the entire cycle is diagrammed. An intro-
duction and summary are recommended. Lesson traces
elements within compounds -- not just pure molecular
forms.
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File Name: bioindex-9b ecs: 6552

Energy Relationships in Biological Systems

2. Authors: R. Baillie and G Hyatt

3. Instructional Objc Tc know the basic laws of themodynam cs
and how they apply to energy flow in
biological systems.
To measure efficiency of food chain.

Description: Index (accessible through TERM-index)

Part A. FIrst and second laws of thermodynamics
1) Definitions and examples of energy and work; examples

of conversion of energy
2) The first law of thermodynamics (the law of cons rvation

of energy)
Illustrations of the first law: pulleys and weights,
the pendulum

4) The second law of thermodynamics: heat flow and
equilibrium

5) The second law: gas molecules, ent opy, and rando
Par- B. Energy in biological syotems
6) Energy and biomass pyramids
7) summary of a simple food chain
8) Finding the efficiency of a food chain
9) Finding the producer biomass

10) other models of food chains: green plants; plants and
herbivores; one predator, WO prey

5. Student Time: 60 - 75 minutes

6. Grade Level and Subject Area: Introductory Biology

7,

CALCULATED Food

nd Carnivores
16563

1st Carn
66250

Herbivores
2650E0

Producers
1.060000

Special Notes: Comprehensive treatment of the concep

_)ain Value:

WE KNOW THIS:
Area = '1 square mile
Producer Biomass. 1060000 lbs.
2nd Carnivore biomaSs. 1411 ibe,

Your value of the ratio is: .2 (2 decimal places)

Your value of .25 is too LARGE. Press NEXT to try apain.
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File Name: bioindex-9c
Predator-Prey Relationships

Authors: R. Baillie and G. Hyatt

ecs: 6150

Instructional Objecav To learn baste prtncples of predator-prey
relationships from models of such systems.

4. Descrip Index (accessible through TERM-index)

Competitive exclusion principle -- graphic rep e rn-
tation
Exponential growth -- growth in unlimited environment,
graph
Logistic growth -- growth it finite environment LAB
for experimentation with variables

4) Predator-prey interaction: one predator, one prey ---

graphs
5) Mutual predation -- graph with independent experiment
6) One predator, two prey -- graph with indendent experi.-

ment
7) Prey density experiment -- grub catching concept

(number caught depends on number available)

Student Time: 60 minutes

6. Grade Level and Subject Area: Introductory Biology and Animal Ecology

Special Notes: Lesson is fairly self-sufficient. Illustrates the
dependence of population stability upon ComplexlAy.

Pop 1

(")

x 0000 00000

4 0' 60 8 100
Tim . Ye rit)
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1. File Name: bioindex-9d ecs: 3093
Buffalo -- Animal Population Experiment

2. Authors: C. Burson and T. Gordon

3. Instructjonal Objec ve: To manage animal populations by altering a
variety of parameters in a model.

Description: No index

Introduction -- inc. udes interpretation of population
graphs

1) Initialize herd population
a. select total herd population or
b. select individual population of adults, yearlings,

and calves
2) Select harvesting polie.es
3) Summary of herd population and harvesting policies
4) Experiment: graph and data

5. Student Time: 25 - 45 minutes (depending on how many experiments the
student wies to conduct)

6. Grade Level and Subject Area Introductory Biology

7. Special Note : This lesson has a lab manual to accompany it. In addi-
tion to a reiteration of that which is on-line, it
includes a description of several problems. An orien-
tation lecttire could provide such guidance in the absence
of a handout. The flexibility of the simulation enables
much freedom for the instructor.

6 6
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bioindex-9e
Population Dynamics

2. Author: S. Boggs

eca: 4012

Instructional Objec ve: To describe the param_ters of Fitman population
growth and how they affect changes in the
population.

4. Descri o No index

1 Introduction -- enumeration of parameters
2) Projections of population growth six options with

parameters that can be altered
for U.S.

a. overall population in the future
b. female population in the future
c. male population in the future
d. changes in the profile

general
e. population growth at some rate
f. compare two growth rates

HELP accesses additional instructional information as:
a, meaning of the parameters
b. what parameters to change
c. what the graphs show
d. meanings of same terms
e. how the projection works

Student Time: 15 - 30 minutes

6. Grade Level and Subject Area= Introductory Biol

Specie Notes: A handout has been designed by the author which defines
several problems for the student that can be answered
using this lesson. This information could be supplied

in a supplemental lecture.
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File Name: bioindex-9f ecs: 1500
Populations Laboratory Using E._Coli

Author: L Noell

Instructional Objectives: To describe how populations grow.
To identify factors affecting the growth of
bacterial populatio

Description: No index

1 Introduction
Population growth discussion with graphs - semi-log
and linear

3) Environmental resistance -- density-dependent and
density-independent

4) Experiment -- student sets parameters (resistance type
and severity), can repeat with different parameters
and compare values on same graph
Three questions

5. S udent Time: 25 minutes

Grade Level and Sub ect Area; Introductory Botany ot Introductory
Biology

7. Specia Notes: Designed as lab repl3cement.
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1. File -e: bioindex79g
Stationary Phase of Cell Growth

2. Authors: R. Francis with S. Kaplan and D. Burke

ecs:. 2670

Instructional Ob ives: To explain tbe growth.curve in stationary .

phsse and the relationehip'of'the growth
curve to viable cell count, total cell
count, and cell mass.
To differentiate between graphs of stationary
phsse caused by toxic products and nutrient
exhaustion.
To describe the effects of lysis and linear
growth on cell growth curves.

4. Deacription: Vo index

1) Stationary phase
a. What it is
b. What causes It
c. Definition and problems with vlib e and total cell

count, and cell mass
2) Graphs of cells in stationary phase caused:hy toxic

, _ _
products and nutrient exhaustion

3) Define lysis
4) Define linear growth -- an animated comparison of

linear and logarithmic growth

5. Student Tine: 10 - 20 minutes

6, Gra e Level and Subject Area: introductory M c -b logy

7. Special Notes: This is the fifth in a series of seven lessons on
phases of cell growth with particular attention to
graphical analysis.
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File' e: bioindex-911

Lag Phase of Cell Gr

Authors: R. Francis witt S. Kaplan and D. Burke

Instructional Objective: To explaia the growth curve in lag phase.

Description: No Index

ecs: 2331

1) Characteristics and causes of lag phase
2) Shift-up and shift-down
3) Lag phase graphs

5. Student fame: 15 - 40 minutes

Grade Level and Subject Area: Introductory Microbiology

7. Special Notes: This is the seventh la a series of seven:lessons on
the phases of cell growth with particular attention
to graphical analysis.



File same: bioindex-9i
Death Phase of Cell Orowtk

Authors: IL Francis with S. Kaplan and D. Burke

Iaatrnctional Obje ve: To explain growth curve in death

4. Description: No index

1) Conditions that cause death. phase

2) Explanation of the formula N' NTe-
-n 0-

3) Death rate constant and same typical values
4) A practical exercise determining canning times for

cooked foods

Student Thme: 15 - 25 minates

6. Grade Level and Subject Ar Introductory Microbiology

Special Motes: Ibis is the sixth in a series of seven lessons on the
gases of cell growth with particular attention to
graphical analysis.
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File bioindex-l0a ecs: 3959
Introduction to Seed Germination

2. Author: S. Wolniak

Instructional Objectives: To describe the processes of seed germination
and seed dormancy.
To define optimum conditions for seed
germination.

4. Description: No index

1) Introduction -- HELP index
a. Parts of a seed
b. Fertilization
c. First seed
d. Anaerobic respiration

2) Factors which control seed germination
a. Water -- imbibition
b. Oxygen
c. Temperature

3) Dormance in seeds
a. Seed viability
b. Elstorical backgr u d
c. Storage of seeds
d. Eechaniams of seed dormancy

4) Experiment with lettuce seed gerluina n
experimental variables-
a. Fhotoperiod
b. Eormones present
c. Color of light used
Note: Student must attain high percentage of seed
germination in order to leave lesson.

Student Time: 30 40 rtnutes

6. Grade Level and Subject Area: InrvIductory Botany or Introductory
Biology

7. Special Notes: Am uuderstanding of the respiration process and
familiarity with plant hormones is recommended.
Designed as lab replaceoent.

Th 5 i s a 1-1,>ne,) Locus± Sped
/
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Fil -Name: -Alioindex-10b
-Plant Growth

2. Authors: M. Manteuffel and J. nail

Instruct onal Obje iv s: To explain tha stages of sigmoid growth

eca: 2212

curve.

ro evaluate results of student growth
experiments with corn, beans, and peas.

Descrip -n: index (accessible through TERM ndex)

1) Growth curves
a. The sigmoid growth curve and its. phases
b. Determinant ard indeterminant growth
Observations on growth and development of corn and beans
Growth of peas in light and dark

*These sections are ones in which the student uses data from
plants grown at bone.

Student Time: 20 - 30 mInutes

Grade Level and Subject Area: Introatctory otany or Introductory
Biology

7. Special Notes: This lesson is part of a 'aeries of growth and develop-
ment lessons. It is self-explanatory and can be used
independent of supplemental information.
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1. File Name: bioindex-10c ecs: 3945
Plant Responses mad Apical Dominance

2. Authors: J. Noell and M. Nanteuffel

Instructional Objectives: To explain the mechanisms of plant responses
to light and gravity.
ro describe hormonal control of apical
dominance.

4. Desc tion: Index (a cessille through TERM-indel

A. Plant responses
1. Phototropism

a. Discussion
b. Experiment coleoptiles a phctotropsm
c. Questions
d. The mechanism of the response
e. Actial spectrum of phototropism
f. Review

2. Geotropism
a. Discussion
b. Mechanism of the response
c. Mcperiment using corn seeds and geranium plant
d. Questions

Apical dominance
1. Introduction
2. Experiment -- apex of plant removed and student

replaces it with lanolinpaste(with or without
hormone) to determine what hormone(s) is (are)
involved ir apical dominance.

3. Questions

Stadent Time: 30 - 40 minutes

Grade Level and Subject Area: Introductory Botany or introductory
Biology

7. Special Notes: This lesson is part of a serieu of growth and develop-
ment lessons. Familiarity with plant hormones is
recommended for lesson. Designed as lab replacement.

_

Frez NEXT- to remov.e

rl A

BEFORE:

AFTER :
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1. File Name: bioimdex-10d
Flowering and Photoperiod

Author: 3. Noell

ecs.: 2921

Instructiaual Objec ive: To explain the mechanism of flowering in
response to light.

4. Description: No index

Entroduction
Structure of the flower
Alteraation of generations -- the angiosperm life cycle

4) Photoperiod -- chart hours daylight vs months (Champsiga
Urbana, Winnepegi Miami)
a. Short-day, long-day, and day-neutral plants
b. The discovery of photoperiodiam
c. The mechanism -- phytochrome'red and phytochrome

far red
d. Questions on photoperiodiam
e. Experiment -- determination of photoperiod

5. Student Time: 30 - 45 minutes

6. Grade Level and Subject Area: Int oduct ryaotany or Int oductory
Bio ogy

7. Special Notes: Designed as a lab replacement. Part of the series of
growth and development lessons.
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1. File Name: bioindex-10e ecs: 1768
Fruiting and Leaf Senescence

2. Authors: S. Noel and A. Haney

3. Instructional Objectives: To describe fruit formation, growth and
maturation.
To deduce physiology of leaf'abscission
from hormone experiments.

4. Description: Index (accessible through TERM-index)

1) Fruiting
a. Review of fruit formation
b. Fruit growth -- measurement and graphing of tomato

growth
c. The fruit ripening process

2) Leaf senescence
a. Discussion of leaf abscission
b. Experiment with leaves and hormones

Student Time: 15 - 20 minutes

6. Grade Level and Subject Area: Introductory Botany or Int oductory
Biology

7. Special Notes: This lesson is part of a series of lessons on growth
and development. A familiarity with plant hormones
and the angiosperm life cycle is recommended. This
lesson designed as a lab replacement.

Here r r

You may remQve t h eaf
or put ? [plob of lanolin

the pe7i,J1e.
OAJith or without a hormone)

Chose a hormone or ::: 1 r p I a.in7.
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File Name: bioindex-10f
Enzyme-Hormone Interaction

Author: J. Noell

ecs: 2435

InstructIonal Objectives: To deduce from a simulated experiment the
effect of hormones on growth form.
To determine the regulatory effect of
enzymes on hormone levels.

Description: No index

1) Hormones and growth form -- experiment -ith Alaska and
Dwarf varieties of peas

2) Assay for IAA Oxidase -- experiment

5. Student Time: 20 - 40 minutes

6. Grade Level and Subject Area: Introductory Botauv or Introductory
Biology

7. Special No e-- This lesson is designed as a lab replacement. Intro-
ductory material on plant hormones is recommended
prior to student use. Included in the growth and
development series.
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1, File Name: b oindex-lOg ecs: 4312

Organization of the Higher Plant

2. Authors: A. Haney and G. May

Instructio Obje ve: To explain how each plant organ is speca1ized
for its particular function.

Description: Ind (accessible only at the end of a unit)

1) Cytology quiz -- match organelles with funct ns
2) Organs: leaf, stem, root

a. Leaf -- variations in leaf forms, tissues, specializa-
tions, cross section lilac (Syringe)

b. Stem -- function and specialization
herbaceous -- monocot (Zeamays) and dicots
(Helianthus, Medicagp)
woody (one year and:three year Tilia)
Root -- function and specialization
monocot (Smilax)
dicot (Ranundulue)
branch roots
meristem (kIlium)

Organization of higher plant
a. Apicalmeristems -- longitudinal oss sections of

Coleus and Elodea
b. Hickory bud growth
c. Phyllotaxy

5. Student Time: 45 minutes

6. Orade Level and Subject Area: Introductory Botany or Biology

Special Notes: Comprehensive presentation designed as laboratory
replacement. Lesson reguires_microfiche.

7 8
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1. File Name: bioindex-lla -: 3029-

Plant Pathology: An Introduction to DIøease and Koch's
Postulates

Authors: J. Silvius and G. May

Instructional Objectives: To formulate a procedure for identifying
the pathdgen causing a disease.
To calculate the dilution factor,f0Xpaking
soil cultures.

Descrip_ _n: Ind acces_ ble only at beginning of lcason

1) Introduction to Plant Pathology
a. Purpose
b. Terminology
c. Three questions
d. gxamples (six slides) of diseases of plant parts
Identifying the cause
a. Procedure for determining what pathogen caused disease
b. Student must evaluate postulates -- Koch's
Culturing soil microbes -- simulation
a. Preparation of a culture dish,containing colonies

growing in distinct regions
b. Determination of number of spores and bacterial

cells present in a sample of soil

Student Time: 40 minutes

6. Grade Level and Subject Area: Introductory Botany

7. Special Notes: Designed as lab replacement. illEatiatjatulast for
introduction (part 1).
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bioindex-12a
Use of Taz:.--

Authur: J. Mennev

ecs: :$541

Instructional 0 ectives: To construct a dichotoaous key.
To use a key to idenfity invertebrate-

4. Description:

1) Fart I -- Key constructIon
a. Discussion of keys with example
b. Dichotomy -- discussion and practice prob em

2) Part II -- Key use
a. Illustration using invertebrate key
b. Sixteen questions (student must tell what class a

certain invertebrate is in)

5. Student Time: 20 minutes

6. Grade Level and Subject Area: Introductory Biology or Zoology

Special Notes: Would be helpful if student had some familiarity with
organisms in the key as he ov askod to key the
organism by their citialon 1 rotifer, (2)
hydra, (3) jellyfish, (4) .a..sEcdor,z, (5) nightcrawler,
(6) clam, (7) lobster, (8) oylreez, (9) planaria,
(10) aphid (11) butterfly, (12) leech, (13) bloodsucker,
(14) spider, (15) snail, (16) vinegar eel.

60
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1. File N bioindex-12b
Plant Taxcaomy

2, Author: A. Haney

ecsv 2220

Obje Aves: To recognize plant characteratics coonly
used in vegetative keys.
To learn to use a taxonomic key.

4. Descr p ion: No index

1) Why should I study taxon my? includes discussion of use
of common names

2) Features emphasized in vegetative key (slides)
a. Leaves: form, par arrangement, types, four

questions
b. Twigs: buds, stars

3) Example of key use from Bo any 100 manual

Student sent outside to key five labelled trees: two required,:,
choose remaiaing three.

Student Time: 45 minutes

Grade Level and Subject Area: Introductory Botany or Biology

Special Notes: Designed as laboratory replacement; microfiche required.
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1. F1e Name: bioindex-12c ecs: 2240
Tree Identification Quiz

2. Author: A. Haney

3. uctional Objec ve: To successfully key out five trees.

4. Description: Index

1) Cercio canadensis (Red bud)
2) Pseudotsuga menziesii (Douglas fir)
3) Pinus strobus (White pine)
4) Gleditsia triacauthos (Honey locust)
5) Taxodium distichum (Bald cypress)
6) FagualulL(Beech)
7) Liriodendron tulipifera (Tulip poplar)
8) Acer saccharum (Sugar maple)
9) Platanus occidental's (Sycamore)

10) Taxusap_t.

Trees are presented by number only. The student chooses
tree number (five minimum) and records his/her identifiehition.
If identificaticr is correct, one sees slide of tree. If not,
student receives hints as to where she or he might have made
a mistake in key.

Student Time: 15 minutes

6. Grade Level and Subject Area: Introductory Botany

7. Special Notes: Designed as lab replacement.
Sequel to bioindex-12b. The key used is contained in
the Botany 100 laboratory manual by A. W. Haney et al.
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Pile Name: bioindex-13a ecs 2397

ADH and Water Balance in Humans

2. Author: R. Arsenty

3. Instructional Objective: To describe the homeoatatc mechanism of water
talance with reference a var:Wty of blood
conditions.

4. Desc iption: Index (accessible through TERM-index)

1) Introduction to ADH and water balance includes:
a. A stylized model of human body showing hypothalamus,

kidneys, circulatory system, and nerves
b. How the homeostatic mechanism of water regulation

operates
2) Simulated experin f wate balance using the model --

student induces c us in ,4er balance

3) Ten questions bast . )n information collected from the
experiment

5. S udent Time: 30 - 40 minutes

6. G ade Level ank. Subject Area: Introductory Biology or oductory
Physiology

Special Notes: There is a handout available for this lesson. This
simulation enables the student to'visualize a feedback

\ mechanism. Some background information on the hypo-
" thalamus, anti-diuretic hormone, stretch receptors

J

in the circulatory system and kidney functien might be
helpful in preparation for this lesson.

TYFE NIIMBER, FD;S -.NFXT
Drink Ire Arc.:-.unts

pr,Ausely

t }

, = blokae

. cancer-

= normal blood

. dilute blood

= concen. blood
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Fi3e e: bio_ 1?1)

Neurrh Structure and Function

2. Author: Steve Boggs

3. Objective: To explain neuron structure and function.

4. Description: Index (accessible through TERM-index)

cos: 3441

The neuron -- structure diagrammed showing axon, myelin
sheath, cell body, nucleus, terminal end, and dendrites
Actioo potential -- shows simulation of Ampulse travelling
across al-Lon

Threshold experiment
a. Student given a particular neuron, and musc determine

its threshold stimulus by applying pulses of electric
current

b. Response grz711 given
c. Data recordo: for each trial
d. Student conkludes what thresholl stimulus is
The synapse -- discussion of synap ic transmission with
animation with a discussion of the effects of poisons
on neurotransmission

5) Integration, includes a discussion of the reflex arc

Student Time: 30 - 45 minutes

6. Grade Level and Subject Area Introductory Biology and troductory
,4,:omy and Physiology

7. Special Notes: Comprehensl

the NEURor.j

)ductory treatment o

AXON wih MYELIN SHEATH
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: bioind=-13c 6341

Hormonal Control of the Menstrual Cycle

2. Author: Lee Porch
revised by Community College Biology oup

Instructional Objectives: To identify anatomical features if female
reproductive system.
To relate the changes in female reproeuctive
system to hormonal levels during the 28-day
menstrual cycle.

4. Description: Index (accessible through TERM-index

Anatomical features of the female reproductive sys em --
discussion and questions, diagram
Changes in the ovaries and uterus during tivl 28-day
cycle -- animation and questions
Hormonal changes during the 28-day cycle -- discussion
and questions, table
Review questions

5. Student Time: 60 minutes

6. Grade Level and Subject Area: Introducto y Biology

7. Special Notes: Thorough eubject treatment.

ONIHAT I ON m f 4ANGES n the UTEPHS xind OVARIES
during tilt,. 28-DFCY CYC

Ovidu t

Uterus

Cervix

Vagina

Press NEXT o start thvanimation.

OVarY
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1. File Name: b1oindex-13d
Human D'estive System

2. Author: S. Boggs

ecs: 5114

Instrus ional Objectives: To identify the names of organs and structures
of the human digestive system.
To describe location of each of the above.
To explain function each performs.

Deacrip on: Index (accessible through shift-BACK)

Introduction
a. Description
b. Objectives
c. Three questions
Anatomy of Digestive System
a. Schematic overview
b. Organ by organ discussion of roles

LAB accesses peristalsis animation
DATA accesses sphincters animation
Discussion includes six questions.

Process of digestion
Hydrolysis

rabie f:J' enzymes and substrates DATA)
function, name the organ -- four een questions

disorders of the digestive s stem

5. Student Time: 50 minctes

6. Grade Level and Subject Area: IntLoductory Biology, Anato y and Physlology

7. SpeciAl Notes: Excellent 74ntroductory treatment of subject.

MOUTH

LIVER
PANCREAS

GALLBLADPER
DUODENUM

ESOPHAGUS
CARDIAC

sphincter

STOMACH
, PYLORIC

LARGE
INTESTINE (

I LEOCECAL:
sph i ncter

s

SMALL
INTESTINE

RECTON
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bioindex-13e
Cardiac Cycle

2. Author: F. Homer

ecs: 4746

Instructional Objec Ick explain the sequence of evenLs
during a single heartbeat.

4. De ccessible through DATA)
HELP accesses Itructurai features of heart

ch occur

) Pretest -- three questions, review if do not get all
correct

2) Introduction to cardiac cycle events -- valve action,
pressure in heart chambers, animated heart
DATA1 -- pacemakers
systole - diastole
The cycle in detail -- atrial and ventricular changes,
schematic representation, summary of events of single
heart beat

4) Examination -- ten questions
5) Student performance data

Student Tire: 50 minutes

6. Grade Level and Subject Area: Anatomy and Physiology and introductory
Biology

Special Notes: This lesson is designed so that the student encounters
questions with presentation of each nev.con,::ept.
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File Name: bioindex-13f eis 5578
Heart Rate Regulatory Mechanisms

2. Author: F. Bomer

Instructional Objec ve: To describe the mechanisms which regulate
heart rate.

4. Description: Index (accessible through DATA)

1) Introduction with six questions -- compare skeletal and
cardiac muscle

2) Heart rate, Part 1 with five questions
3) Heart rate, Part 2 with two questions

a. Autonomous nervous system
b. Nerves

4) Stretch andpressoreceptors, includes seven questions
5) Miscellaneous factors, includes five questions

a. rmotions
b. Teakperature
c. Hormones

6) Test -- thirteen questions
7) Student Performance Data

5. Student Time: 45 minutes

6. Grade Level and Subject Area: Introductory Biology and Anat. my and
Physiology

7. Special Nott.: High dc.7,ree of student interact1cn. Good subject area
coverage.
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1 File Name: bioindex-13g ecs: 4556
The Mechanics of Breathing

2. Author: F. Bomer

Instructional Objective: To describe the physiological and 1-whysical
mechanisms governing brea hing.

Description: No index

Introduc_ion
a. Description and animation'of process
b. Relationship to principles of diffusion and osmosis
c. Discussion includes questions
Anatomy of beathing (with questions)

Lungs
Pleural cavity

c. Path of gases
Inspiration
a. Muscular involvement -- aniatin
b. Pressv-: and volume changes
c. Questf-in throughout

4) Expiration
a. Muscular changes
b. Pressur-volume changes
c. Summary of expiration
DATA accesses summary of 1,nspiration

5) Examination -- seven questions

5. Student Time: 50 minutes

c

6: rade-Level and'Subject Area: Anatomy and Physiology and IntroductOry
Biology

Special Not This iesson design is particularly effective because
of the frequency that students encounter questions.
The lesson is self-sufficient.
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File Name: bioiadex-13h

2. Authors: M. Moore and P. McClintock

eCS:

3. Instructio Jbjectives: To chtscribe how sound is generat
characteristics of sound,
To relate ear anatomy to roles in hearing
or balance.
To summar1 7 ,:ommon types of enr damage 4nid
means of preventing or overcoming such a
situation.

4. Descrii index

introduction
1) Sound waves -- discussion includes diagrams and questions

a. Characteristics of sound: pitch and loudness
b. Review -- seven questions, cannot go back once started
Anatomy -- diagrams, questions, animations
a. Structures
b. RevieW -- twenty-two questions
Balance -- discussion includes diagrams and questio
a. Semi-circular canals
b. Inner ear
c. Review -- seven questions

4) Degeneration of the ear
a. Aging
b. Bone conduction
c. Ear drum puncture
d. Hearing aids
e. Surgery
f. Eustachian tube
g. Prevention
h. Review

Final achievement test

5. Student Time: 90 - 120 mInutes

6. Grade Level and Subject: Anatomy and Physioloey

7. Special Notes: This lesson was designed for experimentation by the
U.S. Army Research Institute. A few variables that
will be manipulated are graphic emphasis and type of
feedback. The subject is treated comprehensively.

30
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1. File Name: bioindex-14a ecs: 3116

The Physiological Basis of Learning

Author: ,gs

Instructional Objective: To expla the ;:.ysiological natu e of learning.

Descrip=ion: Index (accessible through TERM-index)

1) Thrcsholds and decision-making -- determining the path
of an impulse, defilition of learning, animation,

2) Th human cerebral cortex
3) Models of brain function

a. Dynamical -- connection established between neurons
b. Plastic -- changes in thresholds
c. Genetic determination

4) Programming the cortex-o-matic
5) Brain function -- reticular activatiag system

5. Student Time: 30 minutes

6. Grade Level and Subject Area: Introductorj Biology

al Notes: Lesson assumes familiariLy vi neu_on s-ructure and
function. Introduction and summary by vistructor are

recommended. This simulation is elpfl 1:or vi6ualizing
events.
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File Name: bioindex-14b ecs: 3520
Simple Animal Behavior -- Klinokinesis

2. Author: G. Hyatt

3, Instructional Objective: To analyze data obtained in a simulation
one type of animal behavior.

Description: No index

1) Importance of animal behavior
2) Definition of kineses and taxes
3) Sample klinokinesis experiment with worms -- ir

questions
4) Klinokinesis experiment with "bugs" -- student

conditions (stimulus and animal properties )2 minimum
fifty trials

5) Chi-square test of data from ev.leriment

5. Studen T e: 30 - 45 minutes

6. Grade Level and Sukect Area: Introductory Biology

Special lotes: This les on has a brief lab manual consisting of tables
to report data. The manual is not necessary for lesson
use. Introduction and cummary are required. TERM-reset
allows one to perform chi-square test on the data anytime.

9 2
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1. Fi e Name: bioindex-14c ecs: 2421

Social Behavicr of Birds

2. Author: G. Hyatt

3. Trctructional Objective: To deduce principles of personal space from
lab simulations.

Descrip ion: No

1) ion to ethology -- types of behavior patterns
2) _ ci1 1Tace -- experiment, data collection, and- two

7:stiow -- must have 15 - 20 trials at each distance
to roce in lesson

5. Student Time: 5 j,nutes

6. -Grade Level d Subject Area: Introductory Biology or Ethology

7. Special Notes' This lesson is designed to be accompanied by a lab manual
which contains specific problems for the student to
answer using the program. It also --Atains tables 2or
recording data generated by simulation.

-I

ri7.r.F_F
It') I ntrudex- oruz

# t i I 5
1 Ef

20

30

,10

a!zeff.

1 00- . 0

1 iff0.

10



ADDENDA



Li

1. File Name: bioindex-la cs 2506
Introduction to the PLATO Keyset

A hor: D. Kane

Tnstructional Objec ive: To learn to use those PLATO keyboard
operations often required in lessons.

4. Description: Index (accessible through TERM-indeA*

0) Introduction
1) NEXT key
2) Arrows
3) ERASE key
4) EDIT key
3) Keyboard (letters and numbers)
6) SHIFT key (capital letters, e
7) BACK, HELP, LAB, DATA keys
8) To go on with today's mat.-arial

5. Student Time: 15 minutes

6. Grade Level and Subject Area: Science students

7. Special Notes: The student can either rev aw the entire lesson or
selectly examine parts with which he is unfamiliar.

*Whi e holding the SHIFT key down, press the
the word "index".

9 5

TERN
ANS key, then t: in
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File Name: bioindex-3e ecs: 4111
Water Re1atins Laboratory

2. Author; Silvius

Instruc iona Objective: To learn a method for determining water
potential of living cells.
To describe the conditions which affect
transpiration by manipulating a potometer.

4. Description: Index (accessible through TERK-index)

1) Estimation of water potential (Tw) of potato tuber cells
a. Background -- technique

Use cores of potato tubers, expose cells to solution
with known solute potential (Ts), determine initial
and final weight

b. Exeriment -- to determine actual Tw of potato tuber
cells, calculate Tw for one solution, get data for
five more solutions, graph % change la weight vs .

water potential (bars), answer questions
2) Transpiration and water movement

C. Background -- definition
d. Exneriment choosu conditions, relative humidity,

wind velocity, air temperature, light intensity,
phenylmercuric aLetate
Includes three questions.

Student Time: 40 minutes

Grade Level and Subject Area: Introductory Botany or Biology

Special Notes: Designed as lab replacement sequel to bioindex-

9 9



Author: F., Earner

inst-ructiorlal Obje escribe the physiological and physical
chanisms governing breathing.

4. Des iption: Index (accessible through D A)

Introduction
a. Description and animation of process
b. Relationship to prjnciples of diffusion and osnos
c. Discusson includes five questions
Breathing aud body structure
a. Lungs
b. Pleura and pleural calty
c. Discussion includes four questions
Pressure and muscle action
a. Path of the gases
b. Ribage, intercostal muscles, aad the diaphragm --

animated
c. Includes seven questions

4) The Process of inspiration
a. Pressure-volume changes
b. Includes six questions
The procass of expiration
a. Muscular changes
b. Pressure-volume changes
c. Summary of expiration
d. Includes eight questions

6) Examination -- seven questions
7) Performance data

Student Ti minutes

6. Grade level and Subject Area: Anatomy and Physiology and Introductory
Biology

7, Special Notes: This lesson design is particularly effective because
oi the frequency that students encounter questions.
The lesson is self-sufficient.
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File 1 bioindox-131
The Heart: Structure and Function

Author: . Coo

tior1. Objectives: To Oscribe the anztoinicai structure of the
heart and Its associated vessels.
'.17.ascribc th fltra of blooci tbro,,Igh t

heart-

To underst*Ind the re adonfn±p of iiiart
structure to itn function.

Descr OR: Index (occesstbl.e through DATA)

1) Introduction
a. Description of closed circulatory system
b. Functi.m1 of circulatory systemnuith summary
c. Components of circulatory system
d. Fi. questions

2) Anatomy of the heart -- includes ques
a

diagrams,
nimatioa

a. Heart tiss
Heart eavi

c. Path of blood th ough the beLrt and issoc)-tted
ve.ssels

Posttest -- 24 questions
Data on the lesson

5. Student 1% e: 45 minutes

Grade Level and Subject Aroa: Lntroducory Biology

Special Notes: Animated heart that appears in Cids lesson is also
. used in bioindex-13e and 1


