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- INTRODUCTION

.

This catalogue was initially compiled to assist instructors partici-
pating in the NSF Community College Biology PLATO Project in identifying
courseware appropriate for their classes. During the two-year field test,

' the curriculum has doubled to include over eighty lessons. Hence, the need’
‘fqn'§\c6mplete,reference document is even more important.’

Each lesson description coﬁpains the following information:
File Name: Designation‘in’"bioindex" (the on-line.lesson.index of
biology lessons)

. \
—- Lesson title ‘

Authors: TLesson designers, programmers and editors \

Instructional Objective: General statement of anticipated student
behavior(s) as a result of the lesson

B

bescrigtion: Index availabilﬂty within the -lesson

Outline of contents including special branching
. - activities and an indication of where in the lesson

questions are encountered - |

Student Time: Most|times were derived from an on~line accounting
system and%or~iesson+summary tables. However, these

vglﬁﬁ§"are highly dependeng!on a number of variables,
among which is how the‘lesson is used (e.g., first

?kposure or review).
Instructional Strategy: -Four major categories are used to charac-
‘ i . terize our courseware; lessons.generally -
1 _ contain aspects of more than one type.

. Practice: | Lessons which assume student has received

- These lessons are suitable-review eéxercises.
S e "

' . ./ - : N . .
Tutorial: ' -——InStructional presentation followed by
Y AT T - direct questions on content--or practice.

A\ . . . .
e Simulation/Model: A real situation is duplicated on-line
o ' via PLATO's graphic capabilities. Simu-
o lation is used to describe lessons in
- [ _ - which each step of a process is controlled

instruction off-line prior to the sessiqgiﬂﬂwwﬂ.

by the student;.part of this-process may = -

include designating parameters and observing
) the results. Model is used to describe °
" - _ lessons which involve only manipulation of
Y ) ' parameters to alter a graphic display.

Inquiry:’ Instruction followed by questions and
feedback, which guide the student towards
. a conclusion, . VT :

ll

- r ]ﬁO \




Instructional Strategy (cont.): Two additional categuries which are
: ' represented less frequently are: .

. %

-Game: : ' ~ Student learns in a competitive
‘ ’////; » : setting, playing either against
T - PLATO or a real opponent.
., Exam: s ' Test items presented with 1mmediace
: 0y ' feedback . :

©

Speclal Notes® Contains usage: suggestions including background
required; special indication of dependence on
, ancillary materlals (e.g., handout, microfiche)

Displays: A Sequential displays are included to better demonstrate
\ . PLATO' s interactive capabllities. ,
.J.. . » ' | .
‘A1l of the lessons| contained in the catalogue are appropriate in whole
or in part for use in the first semesters of college-level biology. Most

were written for non-majjor survey courses. The majority of the lessons weére R

developed at three institutions by five contributing agencies. = The authors
‘are listed below accord1ng to the1r aFfiliation when they wrote their lessons.

/ '. ~

Chicago City Colleges: K nnedy—King (K) Malcqlm X College (MX)-, Wright
B /' College (W), Mayfair College (M)

UICC: Uf\iversity of Inul?ls Chicago Circle
UIuC: Un1vers1ty of Illinois Urbana-Champaign !'

\

@g_ | UICC,
Faye Bomer\(K John Denath
% James Cooper (M) David Eades . .
e Alicia-Hernandez—(K)————*Gary- Hyatt— - —— = =~ = o e el
Eddie Ingersol (K) .. Joan Mehney :
Jerry Lendway (W) ° Bette Virdrine
\ Charles Matz: (MX) S Lo

Lee Porch (K) . v i
Joan Sweany (MX) ) : | .
|
|

*Mitsuru Yamada (MX)- =" RN
) - ULUC '
- Biology 100-101 Botany 100 - . NSF-CEREL
Richard Arsénty. - *Alan Haney . Robert ‘Baillie
Stephen Boggs _ Mary Ma teuffel Stephen Boggs
» ‘Gary Ma ‘Kathie Herrick
Jchn Noé\l ‘ Gary Hyatt ,
- "John- Silvius Mary Manteuffel
_ Stephen Wolniak . Paul’ Tenczar

* Single.contactlfor lessons authored\by these group members; still affiliated
, with their respective institutioms.

2
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"File Name: bioindex—lai\ ecs: 7334

Tools Used in Biology —- Log ‘Scales, Metric System, and
-« , Chi-Square Analy§is

. Authors: R. Baillie and G. Hyatt

g ' P
.Instructional Objectire: To manipulaté log scales, the metric system,
and chi~square analysis for biological problems.

Description: Index (accessible through'TERM*-index)

1Y Graphing with semilog and log-log scales

a. Why use log scales?

b. Linear scales vs. 10g scales

C. Graphlng bacterial ‘growth on semilog graph
2) The Metric System !

a. Length -- meters _ )

1. What is the length of the line in cm.?

2. 'Conversion between metric units —-- problems
b. Volume -- liters
c. Weight -- grams

d. Sample Problems
3) Chi-Square Distribution
a. Introduction to x2 ‘ 2
b. 'Entler values in a X “table to perform a X analysis
.on your data

- Student Time: 50 minutes - . 3

Instructional Strategy: Tutorial .

~ : £

" 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 one or more of these topics..

/
/

K

/

* While holding the SHIFT key down, press the ﬁﬁg? key, then type in
the word "index". '

co 1 4
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'File Name: bioindex—laZ . ecs: 3100
. Review of Logs and Exponents

Authors: - R. Francis with S. Kaplanwand D. Byrke -

.
\

I I
Instructional Objectives: To learn about expoments 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 transformation of

\ . \ R .
: - log, [#n] ‘
: : n 10 15 -
. Nn = N02 into 0J =n St
) .301
Description: No index ' /‘ : ’
. 1) Option to take the pretest—-if passed, go to item #10 of
~ 'this lesson
2) - If option not accepted or pretest failed, do the following
. 1tems ”
3) Definition of “exponent, base )
4) Definé multiplication = addition of exponent
~5) Definition of logarithm = fractional exponent .
6) Reading a log table '
7) .Drill on finding logs |
8) Logs of numbers greater than 10
9) Special cases: e.g., log of 1, log N, etc.
’ . Nn .
n * logIO N |
10) Rearranging Nn = N02 into 0l=n

Student Time:

.301

15 minutes plus 20 - 25 minutes, for log review

—

Instructional Strategy: Tutorial

. Special Notes:

gl
This is the second in a series\of seven lessons on the

phases of cell growth with particular attention to graphical
analysis. '

15
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-File Name: 'hioindex—laé
Exponential Growth Formulas

s: 3041

8

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

HRN

Instructional Objectives: To compute growth rate and generation time and
’ _ ~ J'gain a qualitative feeling for .typical values.
& _ *.” To read and describe the relationship of semilog
- : " graphs to linear graphs.
To define the meaning of slope on semilog and .
ilinear graphs.

-t
\

- ' ' -

Descrigtion:' No index

1) Semilog gfaph? relationship to iinear graphs, reading the
- graph - )

: . _ N on logoin_| _
2) Relationship . of N = N_ 2" and 0l =n
a0 -301

to the'Semiiog and linear graphg‘of'exPonential.growth.

IS

N
Co Tog o | W .
3) Solving-the‘equation . 0. = n for generation
_ L3001
time, growth rate, doubling t1me, and practice with:
computation -
4) Plotting of growth curves for student—supplied generation
times and growth rate constants
5) Matching tests on symbols, definitions, and formulas
6) Meaning of slope ¢6n semilog and linear graphs

Student Time: 25 -65 min&tes ‘ . ’

.\‘ . % !

Instructional Strategy: Tutorial o o

‘Séecial Notes: This is the third in a series of seven lessons on the phases
" ’ of cell growth with particular attention to ngphlcal analysis.

/

16
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File Nameé: bioindex-la4 ‘ecs: 3682 .
: Graphing Exponential Cell Growth Data

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

Instructional Objectivesf .To plot data, draw a growth curve and compute
- B ‘the growth rate. -
To deduce growth rate from cell population curves.
To gain an intuitive feel- for typical food
" spoilage problems.

N\

Description: No index

1) Student option td work growth rate’ problems ‘with computer
aid. If declined, go to item #2
a. Student chooses ‘graphing limits
b. Plots his own or supplied data
c.' Draws best straight line approximation
d. Computes growth rate (based on formula in la3)
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 temper-
atures ;
Student may work as many additional problems as he wishes
given five organisms and five temperatures.

Student Time: 15 - 30 minutes for the graphing ~
20 - 30 minutes for the remaining items "~

Instructional Strategy: Practice/Inquiry e

Special Notes: This is the fourth in a series of seven lessons.on the

phases of cell growth with particular attention to graphical
analysis. ‘

* Temporarily unavailable (8/76)




C>//,

\

ERIC\

Aruitoxt provided by Eic:

1bl

File Name: bioindex-1bl _ ’ ) ecs: 1897 : \,

A Tool: The Spectrophotometer

Author: G. May E | _ A .

.
Instructional Objectives: To explain the principle of spectrophotometer

) ’ operation. .

To interpret data obtained from a spectrophotometer.

o)

s

/

,\Descriptioﬁt No index initially accessible; areas designated can bé reviewed

\\\ g _ through index ééen at end by pressing BACK -
Cay, \,
+ 1) Color, llght absorbance,'and traqsmlttance - illustratlve
. examples and six questions :
\ " 2) The spectrophotometer -- diagram, explanatlon of components
3) The blank and the ‘standard curve'— example, six questions

3\
\,

\ . . L , v e
. . . . N
D . . Coe :

Student Time: 25 minutes . B , o L

" . Instructional Strategy: Tutorial

-

. . . v
4 .

§ﬁec1ai Notes:  Good topig coverage, requires no introduction. = -

Thie 1t & ~iheamat ) cappesioe.
sgpactr . plet nate |

gt pho

T sma tha pat) thit 1, bt 1,
spactt photineter, pre:s BECT

T, amm thee goatb thoar o bty

ezt phet netar, poest 1E 1
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" File Name: bibindex-lcl o - ecs:- 2983
. N Experimental Technique ' ‘ N

Authors: A. HaLeyaand G. May

Instructioggl Objectives: To learn the process of scientific inquiry. -
. ' R To analyze the steps in the process. ' T
- " To manipulate conversions ‘betwéen English and
o : metric measure. e

-

Descrigtion: Index- (accessible thrcugh'TERM—index) - \,

1) Scientific inquiry ' .
- a. Definition of science P ,
b. Flow chart °o T \

* . c. Example g R =
2) Setting up an experiment . o “\\R ' o
. -a. Choosing an hypothesis i :

e | b. Using .controls’ ' '

'3) Observing an expeéiment-—S steps ‘to follow

4) Drawing proper conclusions--2 examples of, hypotheses
with experimental designs and results
5) Convérsions- and extrapolation ’
it a. Metric conversion tables

;b Sample problems
/ .

Student Time: 45 minutes

Instructional Strategy: Tutorial

Special Notes: Good comprehensive coverage of subject area. There is a

sequel lab ‘(bioindex~ 1c2) for practice in applying these
principles. : \
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File Name: bioindex-1c2 - o . ecs: 4284
Life in a2 Microcosm :

Authors: "'A. Haney and G. May

Instructional Objectives:  To evaluate hypotheses and experimental designs
for their potential to yield a sound coneclusion.
To interpret results of research accurately
taking above into consideration.

Description: Choose area for research:

1) Competition between plants
‘a. Choose hypothesis. (3)
~ b. Choose experimental design--2 for each hypothe31s

-yx ¢« Make conclusion--(3)

' d. PLATO scores 1-10-

2) Effects of light on plant growth

- a. Choose hypothesis (3)
b. Choose experimental design (2)

S o c. Make conclusion (3)

Lo d. PLATO scores 1-10

-

i" . Student Time: minimum 20 minutes . ' 4 _ . .
I _ depends on number of experiments conducted

. . . f f
Instructional Strategy: Practice/Inquiry

1

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) Miilmum score of 20 must be obtained before
lesson is completed , “
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File Name:. bioindex-ldl ‘ ' ecs: 1909 .7
\ Serial Dilutions
Author: B. Virdrine ‘ o _ . - : . N |

Instructional Objective: ATo'calculate concentrations and c¢ilution factors.

-

Dgscrigtion:‘ Index (accessible through TERM—index)

l) Introductory Problem’ Set-—step—by-step explanation
values for 2) Problem Set 1 (a serial dilution)--9 questions
"+ each prob- 3) Problem Set 2 (calculating concentrations, I)--minimum 2

leﬁAselected _ questions. no. of colonies * dilution factor
randomly 4) Problem Set 3 (calculating concentrations, II)-~minimum 2

‘from pool questions. ‘
. 5) Problem Set 4 (calculating the didution’ factor)—-minimum S
2 /questions: colony count * concentration

Evaluation at the end of each unit. B _
Can ‘redo each set with different values. | o \

e . e N

Student Time: 25 minutee _ I : T

. S e,

fe i : .

Instructional Strategy: Practice

SQecial'Note: Students must be familiar with the SUPER-script key.

*
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File Name: bioindex-2al I ' .  ecs: '7078
o A Few Material Facts for Biology Students

2al’

. !
D |
\

Authors: E. Ingersol and CCC p?ogrammers

. Instructional Objectives: To recognlze the chemical symbols for elements
- encountered in biology. .
To know the components of atoms.
To understand the meaning of chemical formulas.
Description: Index (accessible through DATA)
&
1) Elements-—symbols--atoms
a. Definition; derivation of symbols s
b. Symbol—+element; -10 questlons L
c. Element+symbol; 10. quest10ns
_2) -Particles that mike up atoms . .
a. Definitions and masses ‘ T o
. b. A hydrogen atom; an oxygen atom ' -
c. .Identifying parts; 5 questions , '
3) The making of atoms '
-a. Composition of nucleus and electron shell. for atoms of
first 10 elements in periodic table - L 7
, N b. Designating a neutral atom (9)' ' K
vw. 4) The atom factory )
a. Identifying parts and location in atom--7 questions -
b. Determining numbers of particles from amu--8 questions
5) Compounds--formulas-<molecules ' o
a. Examples. o
b. Designate number of atoms for compounds conta1ning two
elements (6 compounds) :
c. Des1gnate number of atoms for compounds containing three

elements (6 compounds) | ;
6) Atoms -combine into molecules; -gaining, los1ng, and sharlngt
s ¢ electrons

7) Data on this lesson

. _Student Time: . 55 minutes.. . . - L e B > K

Instructional Strategy: Tutorial ' ' C T

§pecial Notes: Orientation lesson for the biology student who has had little
. or no background 1n chemistry.
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File Name: bioindex-2bl . ecs: 2915
: Experiments in Radiobiology. Scaler Experiment and Carbon-l4
1 Datlng : ‘ .

~ Author: R. Arsenty

Al

Instructional Objective:t_To learn the technique of C-14 dating.

& -

‘Description:l Index (accessible through TERM-index)

- _ 1) Introduction to Scaler experlment " explanation of apparatus,
: v advantages and dJsadvantages of simulation
2) Scaler experiment -
. a.’, Determine background count (CPM)
. b. Determine P32 activity (CPM)
' c. Material absorbtion determination
d. -Activity vs. distance determination .
e. Continue carbon-14 dating using scalers for this; see
handout
4) Carbon-1l4 dating experlment :
a. Request unknown sample——4 choices' background 1nformat10n;
- statement of problem .
. b. Place one gram of unknown into chamber ’
c. ‘Run experiment for 48 hours
d. Repeat for next unknown :
e. Continue answer 12. questlons, 3 multlple—ch01ce questions/
unknown (how many CPM3; what 1s sample age; is sample from
period ant1cipated7) ' -

‘

~eed

Student Time: .45 minutes

Instructional Strategy: Simulation

Special Notes: Dlscus510n of isotopes, half-life, and accuracy of C-1l4 dating
) i$ included in a handout. There is also a graph relating

e v,' ‘counts’ per minute and age of sample and tables for recording ' __
R o ' data. ‘ R
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File Name: bioindex-3al
The Ultrastructural Concept of the Cell

Authors: J. Cooper, G. Hyatt, Ciﬁy Colleges of Chicago Prbgrammers

Instructional Objectives: To recognize the organelles of - the" "typlcal"
: : "~ plant or animal cell. -
To explain functions of cell organelles and

. : . their contrlbutlons to the working of the whole
cell. :

¥

- Description: Index (accessible through DATA)

Introduction: history, objectives

1) Nucleus, nuclear membrane and nucleolgj (4 questions).
2) Cell membrane (2)

3) Cell wall (3) . -

4) Endoplasmic reticulum .(3)

5) Golgi apparatus (2)

6) Mitochondrion (3)

7) Centriole (3)° s g

8) Chloroplast (3)

9) Test (30)

Student Time: . 45 minutes .

Instructional Strategy: Tutorial

Special Notes: Microfiche displays are interchangeable with diagrams
throughout lesson. /' ‘

!
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File Name: bioindex-3bl | - " ecs: 3189
- Diffusion and Osmosis e : - )
. v .
/ : _ . . s
Author: - 5. Boggs ' o W '
’ Instructional Objectives:- To know the principles of molecular movement.
; To apply these principles to biological systems.
Description: 'Iﬁdex (*-ed aréés‘accessfblé thfough'TERMHipdex).
1) Molecular motion} o ‘ . o ,
o *a, Diffusion—-definition, animation . : .
7 . *b. Brownian -
c. Summary
2) Osmosis . - -~
Ce *a, Semipermeable membrane-—diagram, animation
b. Osmosis demonstration--five questions (HELP from questions
: acéesses * index) - . -
*c, Osmosis experiments—-U tube, red blood cells
k]
- Student Time: _30 minutes ' R !
Instructional Strategy: Tutorial/Inquiry .
Special Notes: This lesson is often used as a lab replacement .
o The animations and experiments are particularly helpful
in visualiZing the concepts presented. -
CERALE T RS ENT "‘-"X: E"‘FEQ"‘”_T )
I U UE I L e e P Lt Lot o1 setne pelution
ey ar 5t J . S .'_."';’ "_"”., . .:"‘ . :,"‘_'. separated b o sl f samipermeat:]le mendrare,
Frman bom tomd = { the arn Dl et b Press the Il;l'-el’ > the srv whi b will have the hxghe t
11....;1 Vacms 1cm er-u.nr; v et : S Lt level rca apnbibrium 4s res: h~1 1
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* File Name: b101ndex—3b2 o o ecs: 1611
Co - Introduction to Water Relatlons '
Anthor; J. Silvius o o .

[

: - -
Instructlonal Objective: To discuss the factors that influence the direction
of water movement across. membranes.

. . « o o . - s
Descrigtion: No index
—_—

1) Introduction . : .
’ a. Role of water in living systems ’
. b. Properties of water
' 2) Factors affecting diffusion tendenc1es demonstrated w1th
o osmometer in animated squence ,
" a._‘Solute : ; _ o
b. “Pressure - ' '

c. Colloids . :
3), Mathematical expression _of components :
K{ Choose hypothetical values of solute for algal cell, observe
~ . concentration and pressure effectr-two summary questions

‘Student Time: 15 minutes

-Instructional Strategy: Tutorial

a

§pecial.Notes: Designed as laboratory replacement.

Let's chrose sone ypothet icat Qytoplasmic’ cenditions
for an algal cell suspended in a beaker cf DISTXLLE)
WATER and see which way uuter di {fuseeg,

+ Choose a value for ¥, and for v,
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Aruitoxt provided by Eic:
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File Name: bioindex-3b3 : ecs: 4111
: Water Relations Laboratory :

Author: J. Silvius o B

Instructional Objectives: . To learn a method for determihing water potential
' : o ~of living cells.
o , - To describe the conditions which affect trans-
' piration by manipulating a potometer.

Description: Index (accessible through TERM—index)
1) Estimation of water potential (Yw) of potato tuber cells
a. Background-—technique
- Use cores of potato tubers, expose cells to solution
with known solute potential (¥s), determine initial
and final weight ‘
b. Experiment--to determine actual Yw of potato tuber
- cells, calculate Yw for one solution, get data for
five more solutions, graph % change in’ weight vs.
_ . water potential (bars), answer questions
\/’“ o 2) Transpiration and water movement
. c. Background--definition
d. Experiment--choose conditions: relative humidity,
. wind velocity, air temperature, light intensity,
phenylmercuric acetate
Includes three questions. - . :

Student Time: 40 minutes

Instructional Strategy: Simulation

Special Notes: Designed. as iab replacement, sequel to bioindex-3b2. N
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File Namc: bibindex—3cl. v ' ecsﬁ 2411

Surface Area/Volume in Living Systems

Author: R. Arsenty

Instructional Objectives: To discuss the relatlonshlp between survace area
- ' and volume. ' :
To describe the consequences of th1s relatlonshlp
in living organisms.
' To describe ways to maintain a high SA/V ratio.

Description: Index (access1ble through TERMrlndex)

1) Problem of surfade area and volume relationships
a. Student chooses lengths of cube edge
b. Program calculates surface area, volume and ratio (SA,V)
c. Program plots edge length vs. SA/V ratio .

- . d. Repeat for radii of sphere

e. 4 questions based on conclusions drawn from graphs

2) Demonstrations—-solving the problem of SA/V

" a. Flattening, folding, dlvidlng parameters calculated

b. 3 questions

Student Time: 15-20 minutes

'~ Instructional Strategy: Inquiry

There is a handout wriften to accompany this lesson. Without

the handout, an introduction and summary are in order.
Specific examples (as the mitochondrion and chloroplast)
are not mentioned.
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File Name: bioindex-3dl o - ecs: . 3181 -
Cell Growth ’

Authors: R. Frandis_with S. Kaplan and D. Burke

Il

Instructional Objective: To describe»elementa;y.concgpts~and'terminology
s ' associated with exponential growth.

Description: No index

1 Mothe;/daughter cells
2) Doubling time

3) -Analysis of formula Nn = N02n "

' . 4) Plotting exponential growth on linear coordinates

'Student Time: 15 - 35 minutes

Instructional-Stratégy: Tutorial

¢

. Special Notes: This is the fifst.in a series of seven lessons on the pthes ‘
. of cell growth with particular attention to graphical analysis.

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

2. Graphing growth (bioindex-la3, laé4)

3. Exponents and logs (bioindex-laZ2)

4. Semilog graph (bioindex-1a3).

5. Slope (bioindex-la3) :

6. Plotting own data (bioindex-1a3, la4)

‘ 7. Food problem (bioindex-laé)

8. Stationary phase (bioindex-8d4)

(y
|

" 9. Toxicity .
10. Linear .
11. Lag phase (bioindex-8d5)

-12. Death phase (bioindex-8d6)

29



File Name: 'bipindex-4al ecs: 4744

Enzyme Experiments

o .

Authors: R. Baillie and G. Hyatt

»

To explain how and why environmental factors

Instructional Objective:
affect enzyme reaction rates.

) Descrigtion: Index (accessible through TERM-index)

1) Introduction--lesson objectives, role of enzymes, how they

work, animation '
'2) Experiments chosen by the student
a. Student. varies pH, temperature, enzyme concentration
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’

.3) Nine review questions .

o

Student Time: . 30 minutes

Instructional Strategy: Simulation/Tutorial / /
This lesson allows for a var1ety of experimental conditions
even if the student repeats an experiment; a small amount of

randomized "experimental error" is built- into the observed ‘ /
values of the reaction ratesay Familiarity with enzyme Co

structure “is assumed . S

" Special Notes:

tere are LA tast tubes to whih we will adi's
substrate solytion (sucromer.

~
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Unit of reaction rate: inmital vel .
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Aruitoxt provided by Eic:
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File Name: bioindex-4bl - E . ' ecs: 1500
Essentials of Photosynthesis

Author: R. Arsenty

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

Deseription:.'No index

‘i) Introduction

2) The light reaction——the Z—scheme (refer to handout steps 1 - 6)
.3) The dark reaction .

4) Interrelationship of photosynthes1s and respiration

3

_Sthdent»Time:.-IS -. 20 minutes

Instructional Strategy: Tutorial

‘Special Notes: A brief lesson concentrating on the Z-scheme with animation.
The discussion of "each step is included on a handout written
by the author. .Definitely requires prior preparation of .
student. Since this lesson contains few questions, it is a
prime candidate for use. in conjunction with an on-line quiz
" lesson (see appendix).
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. File Name: bioindex—4b2 N = ecs: 4289
; Photoaynthesis ’

Authors: A. Haney and J. Noell

Instructional Objectives: To describe- the relatlonship of leaf structure -
: " and function. ’
To explain the principles of chromatography
To identify the fate of 'raw materials in photosynthesi%.
To explain varying photosynthetic efficien01es of
plants.

Description: Index (accessible through TERM-index)

1) Introduction
a. Requ1rements for photosynthesis--student must supply
b. "Definition S
'History--one question -
: d. -Leaf structure--diagrammed
2) Pigments and chromatography
a. Pigments involved and how . - . -
b. ~.Description of chromatography and time lapse scenario
. . 3) The photosynthetlc process, an1mated Z-scheme
.o * 4) The-€Calvin cycle
5) Photorespiration (by J. Silv1u>)--diagrams and graphs

.

Student Time: 40 minutes o 2 : . .

.

Instructional Strategy: Tutorial

!
Special Notes: Good overview of- entire subject. Calvin cycle treated very
' " ‘briefly. Appropriate for review or lecturé-lab supplement.
Designed as introduction for .bioindex-4b3. Usage followed
by a quiz on content is recommended. See appendix for on~
- line quiz construction.
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File Name: bioindex-4b3- , o T ecs: 2288
Experiments in Photosynthesis '

Author: J. Noell

<

Instructional Objectives: To identify by various experimental procedureS'
. - environmental factors which affect photosynthesis.
To interpret data obtained from simulated experiments.

~
PR

{ Description{ Index (accessible through TERM—index)

1) Light quality and plant growth——select color, PLATO describes‘
plant condition
v 2) Dye reduction and photosynthesis-—select wavelengths PLATO
- reveals color and amount of dye reduction; graph of’action
spectrum
3) 002 and light saturation of photosynthesis——choose CO2

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

Student Time: 20 minutes

’

Instructional Strategy: = Inquiry

_A[ Special Notes: “Designed as a. 1lab replacement. Meant for use in:conjunction
with bioindexj4b2 _ Assumes familiarity with spectrophotometer.
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File Name: bioindex-4b4 - "ecs: - 8333
Mother Nature g Own Green Machlne (Requirements for Photosynthes1s)

/

i Authors: A. Hefhandez with\K. Herrick, J.. Sweany, and Biology Review Board

AN R
\\ - .
Instructional Objectives: To understand the dependence of all -life on plants.
T . o . To know the role of pigments in photosynthesis.

To describe the relationship of leaf structure to
" photosynthetic function.
- To identify the fate of raw materials in photo—
synthesgis. <

e -

»Descrigtion:_ Index (accessible through DATA) )

1) . Introduction—-—energy relationship between animals, plants,
and the sun; the relationship of energy release and storage;
~ raw materials and .end products; includes 13 questions '
2) Light and pigments--the visible spectrum, pigment definition,
absorption, and action spectra for all photosynthetic pig-
ments; chlorophylls and carotenoids; HELPl accesses background ~
. on properties of light; ‘includes 13 questioms
3) The-green leaf and'chloroplasts--leaf specializations for
obtaining raw mater1als needed for photosynthesis; chloro-
plast structure: stroma, grana, thylakoids, photosystem,
pigments, and their involvement in the light and dark
reactions; . HELPl accesses more details on chloroplasts,
1ncludes/8 questions
4) And a little about the process——the raw materlals and end
“products involved in each phase (light and dark); the
- balanced equation; includes 8 questions

Loowd

>Student Time: 60 minutes

4

Instructional Strategi‘\\gutorlal/Inqulry

§pecial Notes., Comprehensive topic coverage, highly 1nteractive

Y.
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: File Name: . bioindex-4cl . ecs: 5200

ATP, Anaerobic and Aerobic Respiration and Electron
Transport Chain . . -~

- Author: Ri Arsenty

|

Instructional Objectives: To explain how energy for biological processes is
: - obtained.
To calculate energy yield in ATPs per glucose
during respiration.

Description: Index (aocessiBle through TERM;index)

1) ATP = -
a., ' Importance--efficiency .
-b. Structure.
c. Animated reaction ATP + ADP + energy + P

2) Anaerobic Respiration (glycolysis and fermentation),
animation and summary; explanation of steps appear on a
handout

3) Aerobic Respiration (Krebs cycle); animation, explanation on
accompanying handout -

4) Eléétron Transport Chain
a. 4 introductory questions
b. Animation using 10 2H* from Krebs, includes 4 questions
c. 8 questions on energy production
d. - Summary of energy production

Student Timet 45 minutes

.Instructional Strategy: Tutorial

Special Notes: For instructional purposes, the lesson must be accompanied
" by the handout. For review, students could record off-line
T a description of events without the handout. Background and
summary are required, e.g., localization of the process within
the cell] discussion of electron-carriers themselves, and
elaboration on the role of énzymes. Enzyme involvement is
illustrated very effectively in the animation. - '

This lesson assumes 3 ATPs are produced for each hydrogen

. pair removed in the-Krebs cycle. It does not account for

N ATPs accepted/ Initially, origin of 32 ATPs is only. apparent;
but an additional 6 ATPS are accounted for at the end (4 from'
NADH in gly7olysis,.2 from GIP in Krebs) of the lesson.

the fact that only 2 ATPs are obtained from the pair carried .
by ‘FADH;; this,accounts for the discrepancy in 38 ATPs and 36

B4 Y



K

- s
! File Néme;} Bioindex—4c2 - ecs£_42921
B " Measuring the Level of Life i : '

v -

Author: R. Arsenty

Instructional Objective: To calculate ATP from volume of Q2 consumpfibn by
' respirating peas. - ' '

Descfiption: No index - T ,/ | ’ t

/ ' .
‘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 calculation of ATP production from data

e. HELP sequence on scientific notation available via
TERM-notation

'

Student Time: 30 minutes

Instructional Strategy: 'Simulation

|

Special Notes: This lesson was designed/ as a lab replacement.

I
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" ‘Filé Name: bioindex-4c3 : E e ecs: 2087i
' Respiration and Enzymes '

|
Authors: Jr'Silv#us and G. May

P

i
-

Instructional Objectives: To describe the general scheme of glycolysis,
: : Krebs tycle, and“electron transport.
To undetstand the relationship of glycolysis
to aerobic respiration.
Loy

-Description:i No index

1) Introduction
© a. ATP--the energy molecule
b. Energy-requiring cell processes :
2) Process of energy transfer to ATP reserves--respiration in
twelve steps ¢ ' ,
"a. Glycolysis--diagram using C—skeleton for intermediates
, _ with description of events; question- .
" b. Additional requirements for aerobic respiration; question
c. Krebs cycle--diagram, explanation; -question 4 '
d. Electron Transport Chain--effect of 0y absence, CN
poisoning, advantages of aerobic respiration, question,

Student Time: 45 minutes

. Instructional Strategy: - Tutorial

Special Notes: Designed as background for bioindex-4c4.

The lesson derives 36 ATPs but not in the conventional manmer:
it does not include the 2 ATPs obtained from GTPs in the '
Krebs cycle nor does it account for the fact that only 2 ATPs
are obtained from NADh, produced in glycolysis. Instead, it .
assumes 3 ATPs are produced for each NADH2 and FADH2 produced
in_glycolysis and the Krebs cycle.
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‘File Name: bioindex-4cé v ecs: 3207
Experiments in Respiration Ty

"Authors: ' J. Silvius and G. May

Instructional Objectives: To explain dependeﬁce of mitochondrial activity
N : and enzyme activity on temperature.
To design an experiment to determine optimum
. ’ temperature for activity.

Description: Introduction: 'Temperatufe in Life Processes
Index (accgssible through TERM-index)

1) Experimert I:  Effect of temperature on amylase activity
. a. Techniques for measuring reaction rate
' b. Experiment ‘ :
c. Analysis of results--graphs, two questions
2) 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--cyanide

Student Time: 30 minutes

Instructional Strategy: Simulation/Inquiry

. Special Notes: Assumes familiarity with enzyme structure and nature of.
: . action, in addition to knowledge of standard curves and
spectrophotometer.

’
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‘File Name: bioindex—Sal ) . ecs: 3263
: l Mitotic Cell Division AR
Author: J. Lendway

.

. Instructional Objective: To identify the important occurrences in each phase »
: of mitotic- cell division. - = - _ _ A

Description: ;Nd”index . N | ‘ ) . .

1) Overview 3
a. Cytokinesis L _
- ‘ b. Karyokinesis ' ' T
R " Questions "
2) Outline of mitotie phases, what is accomplished in each and
. questions
3) " Animation of the mitotic phases with-"discussion pnd questions
; ' accompanying each phase

\ -

- - Student Time: 35 -' 45 minutes " _ t

Instructional Strategy: Tutoriai

Special Notes: This lesson is intended to be a thorough coverage of the
‘ subject and requires much student interaction.
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File Name: -bioindex-5a2 ’ ecs: 5883
o Mitosis 5 '

Author: L. Porch
\\ revised by City Colleges of Chicago programmers (

"InStruct%Qnal Objective: To explain the process of mitotic cell division. -

. . i - .

Description: Index (accessible through DATA) : |

1) Introduction--role of mitosis, “two questions

‘Branch-- 2) Interphase-—three questions about process .
DATAl for - 3) Prophase--six questions
diggram, 4) Metaphase--three questions

LAB1 for - 5)* Anaphase--two questions
description 6) | Quiz--ten questions : _ .
\Data--graphs of student performance in each'of_the above sections

Student Time: 45 mirutes

\
\

Instructional Sirategy: Tutorial

Special Notes: Especially adapted for emphasizing sequential nature of
process.” Optional branch sequences accommodate a wide
variety of learning styles, e.g., the student who leirns °
with visual models can complete this lesson - -relying mainly
on those sequences. Comprehensive evaluation at end of-
each unit.
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File Name: bioindex-5bl . ecs: 3688
Mediosis

Authors: R ‘Arsenty.
- _ revised by M Manteuffel and S. Boggs

Instructional OBjective:,.To identify when, where, . why, and how meiosis occufst

Qesorigtion: Index {(accessible through TERM~index)

v 1) Introduction
' a.  Overview
T - 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 discuss1on of
. phas:c, one question
' 3) Meiosis II--animation and discussion of phases
4) TFertilization--animation and discussion
5) Seven review questions--definitions accessible via HELP
before quiz :

Student Time: - 45 minutes

4

Instfuctional-Strat@gx; Tutorial .

Sy e, ¢

’

Special Notes: This lesson was- designed to utilize animations for emphasizing
the continuity of the meiotic process. Presentation of
lesson is such that the student is not  dependent on knowledge
—_— . of terminology However, animations are accompanied by
4,,,,deta11ed descriptions. Comprehensive topic coverage.

.«
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shronsta
Late FPLPMOL T marly METAPHASE T
During late proghane tivs chrotasiees do e Joane it
dble atranded aed tiv taiclear mem rane Eagiee 3

In thia stage the homilen s chronase me- par A0 g
A plane parperadicnlar £ *he length f tne  ~]]

d1sappilar.

1In this sample zell, the {sllonng can be cbserved:
8 chromatide
4 duplicated Hromoascmes
2 pair of duplicat=d chromossmes

With like chromoame Lairs lined-up 1. sa t: na
amther, crosaing-oyer otten ocrurs.

...} INet shown on screen)

! i

" Press NEXT to see late Mataphase I.

Press NEXT to see Metaphase 1. when the like

ARrOmOSOMES eI, .

ERIC

Aruitoxt provided by Eic:
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File Name: bioindex-5b2 ) ecs: 7561
Meiosis-

Author: L. Porch, revised by Chicago City Colleges Programmers

Instructional Objectives: To know the differences between mitjosis and meiosis.
. : : To describe the process of meiosis lusing the terms
homologous chromosomes, haploid diploid, chromatids,
. synapsis, gamete..
To know the events of each phase of meiosis.

Description: Index (accessible through DATA)

1) Introduction: role of meiosis in living organisms, homolo-
gous pairs of chromosomes, distinguishing meiosis and m1t051s,
reviewing mitotic phases; includes 13 questions

2) Phases of Meiosis I: . description of events; DATAl diagram
comparing early stages of meiosis and mitosis, also all
stages of meiosis; 9 questions based ‘on discussion and
analysis of diagrams

3) Phases of Meiosis. II: description; DATAl for diagrams;

9 questions )

4) Quiz--9 questions

Student Time: 60 minutes

'y

Tnstructional Strateecv: Tutorial

Special Notes: Ability to view sequential diagrams of the phases helps
student grasp process. '
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File Name: biocindex-5cl : - ecs: 4188
. Embryonic Development -in Animals '

~'Authors_:- . Matz, M. Yamada, S. Boggs, and J. Sweany

Instructional Objectives: To describe development from the fertilized egg
" to formation of the three germ layers.

To identify the major adult derivations of these
three germ layers.

Description: Index (accessible through DATA) ‘ o -

1) Introduction, five objectives, three pretest items °
2) Embryonic development in Amphioxus '
a. Cleavage '
b. Blastulation .
c. Gastrulation--includes animated sequence
d. Formation of mesoderm
e. Notochord formation, neuyral groove and tube-—eight
questions, diagrams
3) Posttest-—-twenty questions
4) Data cn student performance

Student Time: 45 minutes

)

Instructional Strategy: Tutorial i

Special Notes: Comprehensive coveragé for elementary presentation.
Excellent supplement. Animation of gastrulation very
helpful for envisioning process.

The blastuls now begina the process of gastrulation,

Thea tlant aTa v 0 Lagits the v LR S IR LT )

- - In Amphiovus, the process occurs by an 1rvagination T Ay b eva the pre om0 - Y A L LR

of one wall, indenting to meet the opposite wall. In Y YO O 7

such a way, a 2-layered gastruls 13 formed with a new B T T T I Lortmd bt e

cavity, .the archerteron, which spens to the outside Nt the ariantar aeab

through the blastopore.
archenteron

blastoccel

o A o | o

L. tlastopure —]

tlastula . tlastula invsguimatang Srvetrala

igastrulatan

[IRICLE DRSS

Pramas YT t- san thie j - comanarifated,

Frmms TATA- Tor 1rdar. Prans -B6ehs L 1auime.
Freas--ELF- 131 the ar~ier,

O

ERIC

Aruitoxt provided by Eic:
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* File Name: bioindex-5d1 i ecs: 7339

Plant Life Cycles
i' _ /
‘ /
Authors: A. Haney and G. May, » //

L

Instructional Objectives: Tolconstruct a diagram of a generalized plant
) life cycle given the componénts. '
Td discuss the relationship between gametophyte
t . and sporophyte generations. |
' ,”To know how this relationship differs throughout
the plant kingdom with special emphasis pn
evolutionary, 51gn1f1cance.

' ~

‘ Description: Index/(accessible through TERM-index) o ' t
. i . _

1) Introduction
a. Alternation of generations--two forms, two processes
b. Evolutionary requirements
¢c. Meiosis
- 2) Algae——lmportance. representative slides (d1at0ms, Volvox,
Ulothrix, Oedogonium, Spirogyra), a diagram of simplified
algal life cycle
3) Bryophytes--representative slides (Mnium, Polytrichum,
- 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
5) Gymnosperms--representative slides (Gingko biloba, bald
cypress, Douglas fir, white pine), slides of Austrian pine
life, schematic diagram of pine life cycle
6) Angiosperms—-distinctive features, modifications, fruits
(discussion includes slides), schematic diagram of life
cycle stages
7) Summary and overview——five questions, advantages and dis-
advantages of haploidy and diploidy

Student Time: 90 minutes

Instructional Strategy: Tutorial

Special Notes: Designed as lab replacement. This is an evolutionary
presentation of the topic. Microfiche required.
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"File Name: bioindex-6al ecs: 4825
' DNA and Protein Synthesis

Authors: P. Tenczar and R. Baillie

<., e
Instructional Objectives: To discuss the process of protein synthesis

-To order the protein assembly mechanism given
“three amino acids anq corresponding -mRNA codes.
R \ . . N -

R

{

Degcription: Index (accessible éhrougﬂtTERM—index)

1) Summary and introduction to DNA, RNA, the genetic code and
. and protein synthesis. Concludes with step-by-step explanation ,
accompanying an animation of the process. e

2) Student-directed protein assembly; given three amino acids

- and corresponding mRNA codes, determine the DNA and tRNA

codes. 1If everything is designated correctly, the student

sees an animation and explanation of the process. BACK

enables student to change designations.

~ .

Student Time: 40 minutes

Instructional Strategy:” Simulation/Practice

. Special Notes: 1In assembling the protein the student must not only

h designate correct nitrogenous base pairs but must-also
specify the needed parts (i.e., DNA, ribosome, etc.).
Knowledge of cell ultrastructure is assumed.

Rilpar. s t: the _ell Lelru t =2ynthesize . .
this g tern chaun, .. ’ ! Lo L male P teas L
fethionipe--Alanmrm--oluten; o

L R T TS e IR SSTE ERTYY PRL Y TS

et Blas bmene =m0 Mo 1420l

RUGRICTAE

Pathi tiyrem- -A] atiieme - byt smire

e
e 1
2 Vermtiite
Press HELP 1f © u 1wmaj balp !
Praas (MTA for 1 PR Codes,
Prase 18 ubay o' ca gi* all tha jareet HELE sl DaTrt cvsalat 1w
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File Name:' bioindex—6a2 : ecs: 5204
DNA, RNA, and Protein Synthesis h

Author:' R. Arsenty

¢

/ Instructional Objectives: , To dlstinguish the structure and functlon of
) DNA and RNA.
- To pair nitrogenous bases in DNA mRNA and tRNA.

Description: No index

1) Discussion of DNA and RNA : S

2) Occurrences during cell division--DNA replicatlon animatlon

3) Occurrences between cell division

4)  Supply correct base.codes for DNA, mRNA, tRNA given amino
acids and corresponding mRNAs -

5) Assemble components in "model" cell

Student Time: 15 - 30 minutes (depends upon number of proteins assembled)

Instructional Strategy: Simulation/Practice

§peoial Notes: Participation in the assembly animation facilitates compre-
: hension 6f the concept. Lesson only tests ability to
manipulate base pairs.

’
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File Name: bioindex-6bl :  cecs:. 4717
- Vocabulary Drills for Genetics (Part I)

'_‘QLthors: 'J. Lendway and J. Sweany

i . . L

" Instructional Objective:- To define common terms used in the study of genetics.'

' Description: Index (choice of 1ists) (accessible through BACK1)
. Format same as bioindex-6b2.

Lists:

a . T b L Co 4
hybrids ‘ gamete dominance dihybrid cross
homologous chromosomes phenotype ' Punnett square crossing-over
heterozygous fertilization probability linkage
gene ’ zygote recessive recombinants.
locus - law of segregation monohybrid cross -autosomes

: character - genotype Fy . carrier
homozygous : genome test cross sex chromosome
genetics - theiosis Fy ' law of independent.
“allele diploid number genetic probabilities assortment
chromosome "haploid number P lack of dominance
S ' : ' (codominance)
sex linkage

Student Time: 50 minutes

Instructional Strategy: Practice

,§becial Notes: Format enables flexibility in usage. The terms incIuded
' in each category can often be identified with a common theme/

Tye 1r the :'. el b X Type in the wordis) which-wil!
B Y P e e A P . complate the definition belrw,

PIeLedtiie bormt 1N higas gere 1 ev 0 . Kh Pure, or having but upg tupe ~f gene st similar 1:cy

st P'lu - , St ad s s on homologous chromosomes. Thia type of individual,
-1 L R i T T O T T P ) produces only one kind of gamete (se> cell).

Frléarrary e § 11a f 3 eirgla gare

1 st 1Ty R

T ,ngrs stiquear e v]) o~
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File Name: bioindex-6b2 ecs: 4197

Vocabulary Drill for Genetics (Part II) //‘ _ '
r N \ . ) P . /"/
Authors: -J. Lendway and J. Sweany.
Instructional Objeétive: To define’ frequently used genetic terms.
Description: Index (choice of 1lists) (aécessible through BACK1)
1) See list of words cbntained in category '
2) Complete or incomplete definitions appear sequentially; : \\/
definitions often include descriptive diagrams
3) Student supplies term of completes definition .. ' ‘ -

-HELP available; must complete.all without HELP to continue
4) BACK accesses summary of termS'w1th definitions that are
completed ~
5) LAB enables student to repeat lists, but this also negates
' option to see completed summary :

a b < o d

sex-influenced 'traits genetic interaction. ‘hybridization hemophilia
sex-1lfimited traits polygenetic inheritance deletion Duchenne's
chrogiosome mapping Barr body ‘ . duplication - muscular
expressivity ~ hybrid vigor dystrophy
trisomy . multiple alleles mutation " Huntington's
pedigree ' epistatic gene) inversion . chorea
non—-disjunction polyploid ., germinal mutation sickle cell
karyotype . ) complementary: genes translocation ‘ anemia .
reciprocal cross epistasis S somatic. mutation Down's syndrome
cross-over unit penetrance ... - lethal gene Tay. Sach's
disease

. Turner's syndrome
' Klinefelter's
) o ‘ - syndrome
outbreeding
inbreeding

Student Time: 50 minutes

. Instructional Strategy: Practice

Sgeéial Notes: Format enables flexibility in usage. The terms included
- in each category arg‘often related in some way.

48 :
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'File‘Name;- bioindex-6cl ieds:‘ 5989'

Elementary Probability and Mendel's Laws

\

_Authors: R. Baillie and G. Hyatt

Instructional Objectives: To define probability.

' ' : - To demonstrate Mendel's, laws.
To manipulate probability problems and genetic
crosses. :

v ——
\

- Description: Index (accessible through TERMrindex)
’ Introduction

A. Probability—-includes working definition, simulations
1. Coin tossing experiment

2. Dice throwing experiment

3." Calculating probabilities

4. Summary of probabilities . :

B. Heredity and genetics-—perform crosses, analyze results

~ with Punnett square

%5, . Monohybrid crosses
*6. Dihybrid crosses

7. -Heredity of human blood types (BACK from this section
< accesses 6el)
%8, Summary of heredity and genetics

‘

*also bioindex-6¢2

Student Time: 40 - 50 minutes

A ainstrnctional Strategy:: Tutorial
AN . BT AR

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




ERIC

Aruitoxt provided by Eic:

'File Name: bicindex-6c2

A

Genetics and Heredity

Authors: R. Baillie and G. Hyatt (editel for Introductory Botany by J. Noell)

v

Instructional Objective: To identify impor

ant principles of genetics
3 ;
concentrating on p A

ants. Lo

Ncndal

| ?nd F2

1) HMonohybrid crosses--accounting fer
a. Mendel's laws, samplv cross F
b. Terminology
<. Punnett square--monohybrid crossing problem fer the
student to solve '
2) hihvbrid crosses
4. Veriving the phenotypic ratios cof
b. - Sampl® dihybrid cross. .
¢. Student 'sets up crosses {(can bc done O - mauy times)
3} Summary of herédity : ; '

's laws
generatioas

-t

i dibhybrid ¢ross

(sdme as 5, 6, 8 in bioindex—6c1)

“Student. Time: 35 aiautes

Instructional SLratégy: . Tutorial

i

’ “ A . .
Special Notes: ‘“vory; clear, concise lessun, good prescut:iil
Appropriate for use in conjunction with ginetics vocabulury
drills.(6bl).
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"File Name: bioindex-6d1 o n \ . ecs: 6201

Drosophila Genetics " \

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

. Instructional Objective: To deduce patterns of 1nheritance through genetlc

"Description:

crosses with Drosophila \-

Ch01ce of crosses ]~ : -t

1 Monohybrid cross
2) Dihybrid cross I
3) -Dihybrid cross II
4) Sex-linked cross
5) Mystery cross (one of the first four types of crosses)
6) Chi-square statistical analysis (same as bioindex—lal)
"~ . At start of each unit the student is asked "What do you want
~to do" . Simulation allows six activities. ‘ -
"cross" -- mate two flies : :
. "more" -- get more flies from same cross
"save" -- save flies by their number (l - 18)
"see" -- examine up’to four flies |
"test" -- perform a chi-square test
"mutant'-- see types of flies .

Student Time:

45 ﬁinptes (deﬁénds on the Aumber of problems attempted)
- 3

"Instructional Strategy: Simulation

Special Notes:

There is a- laboratory manual available for this lesson. The
manual consists of introductory and background material in
vaddition 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.

What do you want to do? ™ "see" the flies )
"save" the flies "cross" the flies * "more"
- ' . * " ] .
© -
l N
v
F
n

Lesson assumes familiarity with principies of Mendelian genetics.

.

5L
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File Name: bioindex-6d2 . ecs: 6594
' Gene Mapping in Diploid Organisms '

Author: K. Frank

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

Descrigtion: “Table'of Contents (only accessible at end of each section)

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

2) Demonstration of the direct relatlonshlp between gene distance
and the frequency of cross-over--twenty’ tr1als

%? Mapping two geneés on a chromosome with sample problems
Mapping three genes on a chromosome
Procedure for determining the order of genes on a chromosome

6) Determination of the coefficient of coincidence and interference

7) Modifiers which affect cross-over frequency

8) Practice problems

Student Time: 60 - 90 minutes : T

Instructional Strategy: Tutorial

'y

Special Notes: Very clear, concise presentation. First three sections
S particularly appropriate for introductory biblogy courses.
Remaining parts are more advanced. -
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File Name: bioindex—4d3_ : ecs: 2129 ‘
Plant Genetics Problems
© Authors: J. Noell, G. May, A. Haney, and J. Silvius .
-
Instrugtional Oblectlve. To determine genetlc composition of .parents from ‘
< progeny when one or two traits are involved. N\ :
, : o L P \\\* :
. . - . AN
Description: No index (TERM-begin allows return to start of lesson anytime). \
“ 1) Albino-normal* co¥n plant problem——designate parental genotype
from progeny
a. Data collection from monohybrid cross
- b. Ch1—square analysis of data
2) D1hybr1d corn kernel problem--HELP sequence for de51gnat1ng
parental genotypes
3) Eight questions
Student Time: 20 minutes
"
i . ; ) A
Instructional Strategy: .Inquiry -~ -~
\ ' ' : - )
~ . .\\. . - .
Special Notes: This-lesson assumes familiarity with basic genetics and
’ - terminology and requires much student interaction. Good
i sequel to bioindex-6c2. Lesson designed as laboratory . -
\ replacement. ‘
Tw  arn plants e’ ar ceadt -'-u tive o maglt ry seseniy .
- -, < plateat, Hetw ore the res Tt.ag plent B ogiata ‘“'g'_l vele w1 :lu-us'x--ml "_'__ T
: R . Rt TR G O N P N B R
%‘ BERERERNE ’!‘ WRBRE PR A A A AT st
) " ' ©otaght ash Cubat s the n--l." ':'l'.'" -
: H‘.'-‘ratl taatl k; ’1 4 :.. . :.:—: '.. ',. hat
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te --.~. St eternanang Hhan as o gelos - ooe e
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Aruitoxt provided by Eic:



File’Nameﬁ “bioindex-6el ‘ o ecs: 3084 o
- Blood Typing .. .

oy

Au;hors: L. Porcé and M. Yamada

Instructional Qbjective: To 1lst steps in laboratory determinatlon of
- N ' blood types. ‘ )
. (- L . ) . ‘ ) X Co. - ) .
Deécripgggg: Index (accessible through TERM-index) ' |

1) Introduction ' _ S -
a. Objective ) ' :
_ b. Discussion of transfusions, antigens,* antibodies,
el ‘ transfusion relationships, blood proteins. .
2) v001ng to the storeroom (student requests needed equipment
_ for ‘experiment on blood ‘determination) : :
3) Gcing to the laboratory (student performs experiment using
" a patient PLATO provides and the equipmerit from the store-
room); must go the storeroom first
4) Summary of blood types--must f£ind a blood type to see review
_ ‘ questions, can repeat with new blood samples ”
' 5) . Four review questions

Student Time: 30 minutes

Instructional Strategy: Simulation : ' e
. ‘ ' -~ . T

-

Special Notes: An exceiient preparatory activity prior to an actual léboratory
. experience or especially enriching when lab experience is not’
. ~possible. HELP is always available.

Toiat te




File Name: bioindex-7al o .ecs: 2879
Genetic Drift

n“Authors: G. Hyatt and J. Denault

Instructional Objective: To deduce the effect of genetic drift by observing
. _ changes in gene frequency.

" Description: Index (accessible Ihroug ‘TERM—index)

( -1 Genetic Drift
. . a. Brief reviéw of natural selection
b. Explanation of experiment
C. Experimentmﬁﬁopulation size (number of progeny)
* 4. PLATO randomly selects 10 parents for next generation.
. Program tabulates frequency of. génotypes in population
" along with genotypes of parent selected for next
, » generation. Student must run at least 2 trials; it
_ is recommended that a trial consist of 15 - 20 gener—
i , ations. . Single question based on data.
ii. Student designates number of parents for each trial;
PLATO randdmly selects frequency data as above. Lesson

, completed after 5 trials; 4 problems to solve with data.
2) Random Drift

a. Student selects number of progeny (2 - 1000) and ‘number
of parents (2-- 100)
b. Same data tabulated

Student Tine: 40 minutes (variable)

Instructidnal Strategy: Model o

~ Special Notes: Student is expected to plot data (frequency vs. genération)
) off-line. Knowledge of the Hardy-Weinberg principle and

. N equation is assuged. A workbook is designed to accompany

' ' the first part of the lesson, which'contains @ brief intro-

' duction, graphs. for plotting the data, and a regtatement of

the 4 problems introduced in the lesson. . ‘The second part is
too.flexible for the introductory student “without explicit

definition of problems to be solved using the -data.

|
9]
1]
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File Name: bioindex-7a2 : ' ecs: 4505
Population Genetics (Demonstration of Inbreeding)

Authors: M. Grossman and D. Walter

1
A

Instruétional Objective: To deduce how the degree of inbreeding affects
the loss of heterozygosity.

~

Descrigtion Table of Contents (acce551ble through shift- HELP)

1) Regular 1nbreeding system
a. 'Choase‘{nbreedlng 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 (0<N<1)
d.. Level of inbreeding in previous generation where applicable
*e.- Program generates graph of inbreeding coefficient vs.
generations '
2) Irregular inbreeding system
a. .Enter individual inbreeding--create by mating existing
members or specifying indiv1duals from outside the
breeding ‘pattern.
. b. Assign coefficient of inbreeding for startlng generation
\ c. Specify coefficient of relation o
3) Lesson--Hardy-Weinberg--bioindex-7a3
4) Lesson—-Quantitative Genetics--bioindex-7a4

.- It 4

"

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

. N Q
Student Time: Variable, 10 minutes - 2?77

'

Ihstructional Strategy: Model

~

Special Notes: Most of this lesson is somewhat advanced for the introductory
student. However, the regular inbreeding simulation could
be used on an introductory level. To manipulate the parameters
effectively, the student should know Wright's inbreeding
\\~ coefficient, inbreeding methods and systems. Also to facilitate
use of the simulation, the activities could be flowcharted
by the instructor. '
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7a3

"File Name: bioindex—7a3

ecs: 6627

Population Genetics (Hardy—Weinberg Principle)

-~

Authors: M,:Grossman: D. Walter, D. Chirolas

R

Instructionai Objective: To deduce the effects of mutation, migration,
: : selection and drift on gene frequency.
_ Description: Table of Contents (accessible through shift-HELP) ' . =

1) Calculator : épecify

" 2) Mutation'simulation a. limits for the generations used N
3) Migration simulation in simulation
4) Selection simulation b. initial values of q '
5) .General graphical . c. frequency of A, allele for a single

simulation - ° islocus A with 2 alleles A; and Ay -

6).

7)

8)

9

Student Time:

Instructional

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
Simulation of genetic drift in small populations-—effect
of random mating in a small ‘population :

:a. Choose size of popuiation
b. Select initial values of q

Simulation of two locus effects—-simulates Successive
generations of\random bréeding large enough to avoid drift’
a. Specify gene “fre equency of populations or allow random

generated freque (i;o
b. Choose coefficient

~

.\.

or probability of cross-over
‘Jumpouts to bioindex-7a2 and bioindex-7a4

Y

\ . . .
Variable, minimum of\ten minutes depending on number of simulations

- - | \\

Strategy: Model \

Special Notes:

Assumes familiarity with Hardy-Weinberg principle and assnmp-
tions thereof. Preparation for the lesson .shou}d include a
discussion of the mathematical representation p“ + 2pq + q2

and the meaning of these values.

A handout is available.

Parts of this lesson are adaptaBie to introductory courses.

o7

\
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File Name: bioindex-7a4 ecs: 2570 ' (
Population Genetics (Quantitative Genetics) : vt \

Authors: M. Grossman and D. Walter

..Instructional Objective: To deduce the effects of.varioususelection methods
: and intensities on representative traits from
agricultural production.

Description: Table of Contents (accessible through shift-HELP).
, 1) Simulation of selection effects on various traits and
selection. methods ) . ‘ . -
a. Choose trait--e.g., milk yield- (kg) in dairy cattle,
egg production (number) in chickens, or swine litter
size (number-of pigs)
b, Designate selection for males and females--single method
or independent selettion methods
c. Choose selection system—-mass or individual, family
selection, progeny testing, etc. o
Indicate genetic relationship--where applicable ‘
Choose family size
- Choose selection 1ntensities--small and large populations
Number of generations
. Program generates graph of improvement vs.' generations
2) Jumpout to Hardy-Weinberg lesson, .bioindex-7a2
3) Jumpout . to Inbreeding lesson, bioindex-7a3

L

500 Hh D A

Student Time: Variable, 10 minutes - ??2?

-

Instructional Strategy: Model

-

g
 Special Notes: Can be used very effectively to obtain data on the success
of various selection procedures. . Requires explanation of

parameters in order to successfully manipulate these values
to obtain meaningful data.
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File Name: biocindex-7bl o _ ecs: 4828
' ‘Natural Selection N ' ‘
l -

e - L P S : . B . . ~—

Author: G.‘Hyéttx

N

Instructional-Objectives: :To know that natural sélection must exist in free-
’ - - living populations. :

To understand that in absence of mutation, selection .

-~ ] . and_other variqbles. gexne frequencies are in
. ‘ S equilibrium ‘

Description: No index (BACK activated throughout most of the lesson)

1): Introduction and conclusions based on sample dog population
that:
¢ ) a. Species overproduce and not all progeny survive
' b. Individuals vary
2) Natural selection in terms of reproduction and survival .
3) Hardy-Weinberg Equation

a. Derivation from Punnett square of parental gametes

b. Discussion of gene frequencies :

c. Assumptions :

d. Determining p and q in absence of mutation, selection,
etc.; data of observed phenotypes for "taster and non-
tasters'; questions -

4) Effect of natural selection on gene frequencies ‘(p and q);
background information on industrial melanism; moth catching
experiment (see bioindex—7b2)

Student Time: 50 minutes

Instructional Strategy: Tutorial/Inquiry

Special Notes: A handout is designed to accompany this lesson. However,
besides a brief introduction, it only contains tables and
‘graphs for recording data.

59
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File Name¢! bioindex~7b2 : o ecs: 5641
Natural Selection Model ‘ ’ ’

—---Author:-- G, -Hyatt - - =~
Instructional Objective: To deduce the effects of natural ‘selection by
- observing survival values of moth populations.

Descrigtion: No index

. D) Introduction--identification of trees and moths . - .
! _ 2)___Moth_catching_4s;udenc—must;eheese—eo—eaeeh—l07726;“or—h0)
a.. 1850+4-starting population: homozygous dark (50%),-
" _homozygous light (50%); expected and actual genotype
frequencies and survival value tabulated for each
generation;’ repeat for three generations. b
b. 1950 (100 generations later)--same starting population
as above with greater proportion of dark trees
c. 2 questions based on data
.. d. Wright adaptive landscape

Student Time: 30 - 40 minutes

Instructional Strategy: Simulation/Inquiry
Special Notes: This i.sson'does not access the background information on
industrial melanism presented in 7bl. ‘A lab manual containing
graphs and tables for data-and a flowchart of activities is
availahle. If this lesson is used independent of 7b1 and/or
the manual, an introduction and description of ways to use
_the data is required. The ledson may be used with a touch
panel. .
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/ File Name: bioindex-7cl = . ecs: 3450
" Comparative Serology as Evidence for Evolution s

o

“Authort-‘G. Hyett

Instructional Objective:r To deseribe.now the precipitin teét can reveal
‘ relationships between organisms.

"

» Description: No index

1) Introduction ' .
2) The precipitin test and homology "
3) - The mammal experiment
o a. Student finds degree of relationship of different
P o mamymals by requesting precipitin tests
b. Summary ‘ ¢
4) - The insect- experiment ' : .
a. Student finds degree of relationship of different insects
b.  Summary - -
o : 5) Review options ' 4

Student Time: 30 - 45 minutes

Instructional Strategy: Inquiry . e o //7
Special. Notes: Without the lab manual designed to accompany ‘this lesson,

) a brief introduction including definition of terminology
- and problem description is required :

e
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File Name: bioindex~7dl - ; ' ‘ ecs: 3483
. Induced Mutations Experiment using Asgergillus I

Author: J. Noell -

~.Instructional Objectives: To describe a method to determine mutation frequencies.

To calculate mutation rate.

Description: No Index - -' I , .

1) Introduction

2) Life cycle of Aapergillus
3) Experiment

N

a.
b.
" c.
d.
e.

<Stndent Time: 20 - 40 minutes

Tools of the .experiment

Questions to answer during the experiment
Induced mutation flowchart

Induced mutation experiment*

Calculations a ~ f

Instructional Strategy: Simulation

'Special Notes: This lesson was designed as a lab replacenent and requires
: summary remarks about the significance of the results.
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bioindex-8al . -
Biogeochemical Cycles _ -

8al - o | ///( _ '

~ Ve

\ - -
\ \

~Authors:

"R. Baillié and G. Hyatt

Instrﬁctiqpal'Objective;, To generate the four most important\?iogeochemical
N cycles. A : :
T . \
¢ . : \\\ .
=7 Description: Index (accessible through TERM-index) T )
. ) \"‘\ . . \
1) Introduction - _ : g 3 ; Y
2) Oxygen cycle ' § T
3) Carbon cycle * " C ' Y
4) Nitrogen cycle . - St
5) Phosphorous cycle |
. - B \
| i
Student Time: 20 minutes / /
© S ' e

.Instructional Strategy:

B I

Inquiry

Special Notes:

! -~;J_i. T
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Aruitoxt provided by Eic:

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?"); in doing so, the entire cycle is -
diagrammed. Many clues are provided in feedback statements.-
An introduction and summary are recommended. Lesson traces
elewents within compounds——not just pure molecular forms.
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- File Name: bioindex-8bl ecs: 6552

Energy Relationships in Biological Systems

i

v

*‘“‘ﬁuthors*‘it*ﬂailiie and—G. Hyatt "7, BN ."; r e e s
. . AN
Instructional ObJectives: To Know the basic laws of thermodynamics and how
' they apply to energy flow in biological systems.
= To measuré?efficiency of food chains.

Description: Index'(accessihle through TERMrindex).

fee]

»

a t-and--second -laws- of—thermodynamics
) Definitions and examples of energy and work; examples of.
" conversion of energy .
2) The.first law of thermodynamics (the law of conservation of
_ energy) : '
3)  Illustrations of the first law: pulleys and weights, the
; pendulum o '
4) The second law of thermodynamics: heat flow and equilibrium
5) The'Second law: gas molecules, entropy, and randomness
Part B. Energy in biological systems-
" 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, two prey

Student Time: 40 minutes

Instructional Strategy: Inquiry

Special Notes: Brief treatment of all the factors one: must consider concerning
this topic. .

s . - R : .
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. “ . T

2rxt Carntvares . 2nd Carniveres
1198 . 4691

1st Carnivores ' 1st Carnivores
11788 . . . 31278

ferteiiores R . B Herbivores
- 139889 . Lo B B e 208588

Pr;d.r:erslr T T Producers
1oeRes | e U | EELTTD

WE KNCW THIS:

RArea » | sqare mile

Preducer Biomasss 11992028 lbs.
2rd Carnivore biomsase IB54 libs.

. Your value Lf the ratio o ! g ke anal ndatase l  Your value of the ratio 1e: ) .15 (? decimal places)

four value of (1R 13 tor SIFLLL Prows MUT 6 e agorn Your value of .15 18 tor LARGE. Preas NENT to try sgain,




.
8cl- f e

" File Name: bioindex-8cl - : ecs: 6112
: Predator—Prey Relationships

Authors: R. Baillie and G. Hyatt

Instructional Ob ective: To learn basic principles of predator-prey
- B relationships from models of such systems.

[N

: e 5
Description: Index (accessible throughjTERM-index) ! . :

1) Competitive exclysion inciple——graéhic representation

2) Exponential growth--growth in unlimited environment, graph

3) Logistic growth--growth in finite en ironment LAB for

' experimentation with variables {

- 4) Predator-prey interaction: one predator, one prey——graphs;
' 4 questions
5) Mutual predation——graph with independent experiment
6) _One predator, two prey--graph with independent experiment
V) Prey density experiment--grub-catching concept (number caught -
- ' depends on number available); LAB accesses graph

[y

Student Time: ' 30 minutes'_(variable)

instructional'Strategyg Inquiry

Special‘NOtes: Lesson is.fairly self-sufficient.. Illustrates’the dependence
of population stability upon complexity

ni
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File Name: bioindex-8dl1 *~ ‘ ecs: 3093
. ' Buffalo--Animal Population Experiment :

" Authers: C. Burson and T. Gordon

Instructional Objective:‘ To manage animal populatlons by altering a variety
' of parameters in a model.

?

Description: No index - : | T - .T.iu

.

#Introduction--includes interpretation.of pepulation graphs

1) 1Initialize herd population ' o L,
©a. Select total herd population or N ' . '
" b. Select individual population of adults yearlings, and
calves :
2) Select harvesting policies
s 3) -Summary of herd population and harvesting policies
4) Experiment: graph and data.(total’ population vs. year)
LAB--alters mortality and birth rates” -
s -<gevere winter

Student Time: 25 - 45 minutes (depending on how many experlments the student
wishes to conduct)

N Lt . ‘o

v, : ' K .
Instructional Strategy: Mgdel  « T | j

“‘.

Special Notes:* This lesson has a lab manual to accompany it: In addition
to. a reiteration of that which is on-1line, it includes a
description of several problems. An orientation lecture -~
could provide such guidance in the absence of a -handout. ‘

C : " The ‘flexibility of the simulation enables much freedom for .
N ' the instructor. .

3
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- File Name: bioindex-8d2 ' ' ecs: 4012
s Population Dynamics ; Q§\§

»

Author: S. Béggs

Instructional Objective: To describe the parameters of human population
s growth and how they affect changes in the population.

L——”"—Beggzzgtiont4fNU“indekf?~a T ' ;

‘ ‘ '1) Introduction--eénumeration-of parametérs .
) ' .+ 2) Projeections of population growth——six options with.parameters .
oL that can be altered
. L. - . for U.S. N o
- . a. overall populatiqn in the future
L : b. "female population ifn the future
‘ : ~ c. male population in the future"
. - ~ d. changes in the profile

. " - general - S
. e. population growth at ‘some rate .
o . : f. compare two growth rates
!

"HELP accesses add1t10na1 instructional information as:
- a. meanlng of . the parameters ' .
' . b. what parameters to change : L
- : . c. what the graphs show . '
! d. meanings of some terms
e. how the projection works

Student Time: 15 - 30 minutes

Instructional Strategy: Model

Special Notes: A handout designed by the author defines several problems
for the student that can be answered using this lesson.
This information could be supplied in a supplemental lecture.

*
v

e
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-File:Name:

bioindex-8d43

8d3

ecs: 1500

r Populations Laboratory Using E. Coli ¢

e e e e e e e S e [ [ - ) S -
‘Author: J. Noell - e ‘ : . S N
Instructional Objectives: To describe how populations grow. . !
' : : To identify factors affecting the growth of
bacterial populations. :
‘bescription: No index .- P e : ' _ -
. | 4 o ’ . ' : ,
. 1)  Introduction ~ -
3 2) Population” growth discussion with graphs--semilog and 1inear
3) "Environmental resistance——density—dependent and density-
L. independent .-
> A 4) Experimént--student sets parameters (resistance type and ‘
' severity), .can repeat with different parameters and. compare
o\ " values on same graph . ‘ /
5). Three questions N
Student Time: - 15 - 25 minutes —_— \p
Instructional Strategy: Tutori;T’ deld L - ' ' ‘e
: . -, | . . i T, " e . i -
Special Notes: Designed as lab replacement.. . o S T
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.File Name: bioindex-8d4 ' | ecs: (2670
Stationary. Phase of Cell Growth

-

Authors: _ R. Francis with S. Kaplan and D. Burke
. . ] S
\Instructional Objectives: To explain the growth curve in stationary phase
) r and the relationship of the growth curve to viable
‘ cell count, -total cell count, and cell mass.
To differentiate between graphs of statiogary
phase caused by toxic products and nutrient
o - exhaustion. ' '
: To describe the effects of lysis and linear growth
on cell growth curves.

T -

Description: No'ingex ;
1) Stationiry phase
' a. What it is’
b. What ‘causes it o
c. Definition and problems with viable and total cell
count and cell mass
2) Graphs of cells in stationary phase caused by toxic products
and nutrient exhaustion ‘
3) Define Lysis :
4) Define linear growth--an animated comparison of linear and

logarithmic growth . \

'

Student Time: 10 - 20 minutes

Instructional Strategy: .Tutorial

Spécial'Notes: This is the fifth in a series of seven lessons on the phases
£ of cell growth with particular attention to graphical analysis.

~
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" File Name: bioindex—&dS ecs: 2333
S Lag Phase of Cell Growth

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

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

’ Descrigtion:' No index \

1) Characteristics and causes of lag'phase \
2) Shift-up and shift-down

3) Lag phase graphs

Student Time:

|
l

. |

: i

15 - 40 minutes j

‘.\' |
\

/

' /
Instructional Strategy: Tutorial/Inquiry ’

Special Notes: This is.the seventh in a series of seven lessons on the

phases of cell growth with particular /attention to graphical
analysis. C

‘10
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© File Name: bioindex~8d6 ecs: 3548
- Death Phase of Cell Growth

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

Instructional Objective: To ekplain growth curve in death phase.

Description: No index

1) Conditions that cause death phase Kt .
2) Explanation of the formula N, = Nge
B 3) Death rate constant and some typical values .

\ ~4) A practical exercise determlning canning times for cooked
- foods

Student Time: 15 - 25 minutes

Instructional Strategy: Tutorial

"Special Notes: This is the sixth in a series of seven lessons on the phases
of cell growth with particular attention to graphical analysis.
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File Name: bioindex-9al
Introduction to Secd Germination

Author: S. Wolniak

‘ seed 'dormancy. y
. To define optimum condition

’

Instructional Objectives: To describe the processes ozyéeed germination and

for seed germination.

Description: No index f/
1) Introduction--HELP 1ndex 7/
a. Parts of a seed‘ /
b. Fertilization S
c. - ¥First seed / _
d. Anaerobic respiration ’ ' ’ o

2) Factors which control seed geréination:'\water (imhihitioﬂ),

oxygen, temperature |
: 3) Dormancy in seeds: -seed v1abili:y/’ﬁiEEorical~background

storage, mechanisms .

4) Experiment with lettuce seed germination; experimental variables

- include: photoperiod, hormones, color of light

Note: Student must attain high percentage of seed germination

in order to leave lesson.

Student Time: 30 - 40 minutes

Instructional Strategy: Tutorial

Special Notes: An understanding of the respiration process and familiarity
, with plant hormones are recommended. Designed as lab replace-
/ ment. Summary required and/or‘on-line quiz follow-up (see
appendix).
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File Name: bioindex-9a2 _ . ecs; 2212
Plant :Growth '

Authors: M. Manteuffel and J. Noell.

&

Instructional Objectives: To- explaiﬁ the stages of sigmoid growth curve.

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

Description: Index (accessible through TERM-index)
1) Growth curves -
a. The sigmoid growth curve and.its phases
b. Determinant and indeterminant growth
*2) Observations on growth and development of corn and beans
*3) Growth of peas in light

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

Student Time: 20 - 30 minutes

Instructional Strategy: Tutorial

-

Special Notes: This lesson is part of a series of growth and development
) lessons. It is self-explanatory and can be used independent
of supplemental information.
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File Name: bioindex-9a3 ' . ecs: 3945
Plant Responses and Apical Domlnance

\

Authors: J. Noell and M. Manteuffel ' ’ ' : . !

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

]
i

Description: Index (*-accessible through TERM—index)

A. Plant responses )
*]. Phototropism: coleoptile experiment, questions, mechanism, .
) action spectrum, review ’
*2. Geotropism: mechanism, experiment, questions
*B. Apical dominance’
1. Introduction
2. Experiment--apex of plant removed and student replaces
it with’lanolin paste (with or without hormone), to
determine what hormone(s) is (are) involved in apical
dominance.
3. Questions

Student Time: 30 - 40 minutes

Instructional Strategy: Simulation/Tutorial

Special Notes: This lesson is part of a series of growth and development
lessons. Familiarity with plant hormones is recommended for
lesson. Designed as lab replacement.
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. File Name: bioindex-9a4 , ecg: 2921
: Flowering and Photoperiod ’

- Author: J. Noell

_Instructional Objective: To explain the mechanism of floweriﬁg.in response
: : : ' to light.

Description: No index

1) Introduction
’ : 2) Structure of the flower -
' ' 3) Alternation of generations--the angiosperm life cycle
4) Photoperiod--graph: hours daylight vs. months (Champaign—
- : : Urbana, Winnepeg, Miami)
| ) a. Short-day, long-day, and day-neutral plants
' b. The discovery of photoperiodism
c. The mechanism--phytochrome red and phytochrome far red
d. Questions on photoperiodism
"e. Experiment--determination-of photoperiod
/
/

s

Stﬁdent Time: 30 - 45 minutes

/.

/' Instructional Strategy: Inquiry

-~

Special Notes: Designed as a lab replacement. Part of the series of growth
and development lessons. ’

-
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File Name: bioindex-9a5 : ees: 1768
Fruiting and Leaf Senescence .

Authors: J. Noell and A. Haney

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

'DescriQtioiz 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 procesa

2) Leaf senescence
a. Discussion of leaf absc1551on
b. Experiment with leaves and hormones

¢

Student Time: 15 - 20 minutes

Instructional Strategy:  Inquiry

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. . Summary and/or quiz follow-up
recommended (see appendix).
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File Name: bioindex;9a6 Co ecs: 2442
' Enzyme-Hormore Interactions

- Instructional Objectives: To understand the relationship of enzymes and

hormones. .
- To determine the effect of TAA and GA on the growth

¢ form of Alaska and Dwarf peas. :
To find the specific activity of- IAA oxidase.

Descrigtion: No index

1) Introduction——ccntrol of hormones with enzymes; observe
.growth without hormone application
.2) Hormones and growth form; student ‘directs experiment with
IAA, GA and water to determine effects on growth of Alaska
" and Dwarf varieties of peas; 3 questions '
- 3). Determination of specific activity of IAA oxidase in Alaska
and Dwarf roots and shoots to explain above observations
a. Assay for IAA oxidase; choose one of six treatments to
analyze (Dwarf treated with IAA, GA, »r water; Alaska
treated with IAA, GA, or water); experimental procedure,
read spectrophotometer (root and/or shoot), DATA to
interpret reading--standard curve for IAA (optical density
- vs. IAA concentration) :
b. Assay’ for total protein; choose one of six treatments to
analyze; experimental procedure, read spectrophotometer

e o ' (root and/or shoot), DATA to interpret reading--standard

curve for protein (optical density vs. protein)

Student Time: 20 - 40 minutes

‘

Instructional Strategy; Inquiry

Special Notes: This lesson is designed &s a lab replacement. Introductory
material on plant hormones is recommended prior to student
use. Included in the growth and development series. Know-
ledge of spectrophotometer assumed.
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File Name: bioindex-9bl A  ecs: 4312
Organization of the Higher Plant

Authors: A. Haney and G. May

Instructional Objective: To explain how each plant organ i$ speéialized_
: . ' : for its particular function.

Descrigtion:i Index (accessible through TERM-index)

1). Cytology quiz-——match organelles with functions
2) " Organs: leaf, stem, root
"a. Leaf--variations in leaf forms, tissués, specializations,
c¢ross—section lilac (Syringa) ‘
b. Stem--function and specialization
"herbaceous--monocot (Zea mays) and dicots (Helianthus,
Medicago) )
c. Root--function and specialization
monocot (Smilax) ’
dicot (Ranunculus)’ o
branch roots ’
meristem (Allium)
3) Organization of higher plant
a. Apical meristems-—longitudinal cross-sections of Coleus
and,Elodea A : '
b. HicKory bud growth
c. Phyllotaxy

N

.
~

Student Time:- 45 minutes

Instructional Strategy: Tutorial

Special Notes: Comprehensive presentation, designed as laboratory replacément.
" Lesson requires microfiche. On-line quiz follow-up recommended
(see appendix).

: | 78




C 9l ’ .

File Name: bioindex-9cl : | ecs: 3029 )
Plant Pathology: An Introduction to Disease and Koch's Postulates

ll

Authors:  J. Silvius and G. May

Instructional Objectives: To formulate a prqcedure for identifying the
pathogen causing a disease.
To calculate the dilution factor for making 'soil
cultures. ' : -

Description: Index (accessible only at beginning of lesson)

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

Instructional Strategy: Inquiry/Tutorial

Special Notes: Designed as lab replacement. Microfiche required for intro-’
duction (part 1). h
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File Name:,'bioindgx—lOal.

] ~ecs: 3541
Use of Taxonomic Keys .

Author: J. Mehﬁey

Ingtructional Objectives: To construct a dichotomous k.v.
To use a key to identify invertebrates.

Description: Inde¢x (available only at beginning of lesson)

1) Part I--Key construction

a. Discussion of keys with example
- b. Dichotomy--discussion and practice problem
- 2) Part II--Key use .

a. Illustration using invertebrate key

b. Sixteen questions (student must tell what class a certain
invertebrate is in) - ‘

’

Student Time: 20 minutes ' )

Instructional Strategy: Tutorial

Special Notes: Feedback is fairly extensive even if student is not familiér

with the physical characteristics of organisms to be keyed:
(1) rotifer, (2) hydra, (3) jellyfish, (4) earthworm,
(5) nightcrawler, (6) clam, (7) lobster, (8) oyster,
(9) planaria, (10) aphid, (11) butterfly, (12) leech,
(13) bloodsucker, (14) spider, (15) snail, (16) vinegar eel.

30
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. File Name: bioindex-10bl ecs: 2220
Plant Taxonomy

.Author}' A. Haney oy : ~ . i',- \’

Instructional Objectives. To recognize plant characteristics commonly used

“in veégetative Keys,
To learn to use a taxonomic key.

a

Descrigtion: No ihdei

1) Why should I study taxoromy?
. common names
2) TFeatures emphasized in vegetdtive key (slides)
-+ a. Leaves: form, parts, arrangement, types, four questions
b. Twigs: buds, scars
3) Example of key use from B tany 100 manual o ‘/ p

Includes &iscussicn of use of

Student sent outside to key /five 1abelled trees: two required

choose remaining three.
t

Student Time: 45 minutes

Instructional Strategy: Tutorial

Special Notes: Designed as laboratory replacement; microfiche required.
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"#File Name: -bioindex-1Qb2 o ‘ ecs: 2240

-

Tree Identiﬁ%catioq Quiz ‘ : -

N

4

Author: A. Haney

Instructional Objective: To successfully key out five trees,

Description: Inuex

1) Cercis canadensis (Red bud)

2) Pseudotsuga menziesii (Douglas f1r) . R \,
3) Pinus strobus (White pine) _ . ,7/ |-
Q) Gleditsia triacanthos (Honey locust) . /;d/ i
5) Taxodium distichum &gald cypress) - . ///// 1
6) Fagus sp. (Beech) - . !
7) Liriodendron tulipifera (Tullp poplar) ,,/// ?
8) Acer saccharum (Sugar maple) /,//' : |
9) Platanus occidentalis (Sycamore) -~ . v
10) Taxus_§g; (Yew) ////’ o

rees are presented by number only. The student chooses tree

/ number (five minimum) and vecords his/her identification. If

’ identification is correct, she/he sees slide of treey If hot
student receives hints as tc where she or he might h ve made a
mistake in key.

., =

Student, Time: 15 minutes

~ "

Instructional Strategy: Exam

Special Notes: Designed as lab replacement.r Requires microfiche. Sequel -
to bioindex-10bl. The key used is contained in the Botany 100
laboratory manual by A. W. Haney. et al.
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count and cell mass
2) Graphs of cells in stationary phase caused by toxic products

and nutrient exhaustion

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

logarithmic growth . .

i

i

Student Time: 10 - 20 minutes

Instructional Strategy: .Tutorial

This is the fifth in a series of seven lessons on the phases

§Q§cial'Notes:
of cell growth with particular attention to graphical analysis.

Fa
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Special Notes: This is.the seventh in a series of seven lessons on the
phases of cell growth with particular jattention to graphical
analysis. s

10
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Aruitoxt provided by Eic:

Special Notes:

This is the sixth in a series of seven lessons on the phases
of cell growth with particular attention to graphical analysis.
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in order to leave lesson.

(U PR e

Student Time: 30 - 40 minutes

Instructional Strategv: Tutorial

An understanding of the
with plant hormones are
ment. Summary required
appendix) .

Special Notes:

O

ERIC

Aruitoxt provided by Eic:

cemee
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respiration process and familiarity
recommended. Designed as lab replace-
and/orNon-line quiz follow~up (see
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Student Time: 20 - 30 minutes

Instructional Strategy: Tutorial

-

Special Notes: This lesson is part of a series of growth and development
lessons. It is self-explanatory and can be used independent
of supplemental information.
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Student Time: 30 - 40 minutes

Instructional Strategy: Simulation/Tutorial

Special Notes:

This lesson is part of a series of growth and development
lessons. Familiarity with plant hormones is recommended for

lesson. Designed as lab replacement. i

Hare 13 8 plant with ternunal and lateral buds
intact.

Your experinent will consist ~f removirg the aper
and, replacing 1t with larmlin paste fwith ar withwt)
hormone) tn datermine wrat himsrats) 1= jnvelved

Here 13 a plant with terminal arad lateral tuds
intact. .

it eogret bmnd w1l onsiat o remiviig the apes
and replacing 1t with lanolin paste wath w1 withcuty
hoarmonel to delermine what hotroneiz)l 18 oy beed

in apical dominance!
. v apizal 3 miban.at

Preas -NEXT- t< remove spes. % T b {
| s o ! Dorene e peas,

Now chosse 8 hermine or topa 10 “plagn.
. . .
o w A

v oath e .

e o h n.-?q‘ e o Tplaan
1]

LI R R N T |

* 4 .- oo s . L Prees LFB- te 3¢ At hber eepen et

Figse -NEAT ko least this se.tion.
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Aruitoxt provided by Eic:



7/

/

/

Stﬁdent Time: 30 - 45 minutes

/|

/

/ Instructional Strategy: Inquiry

~3

Special Notes: Designed as a lab replacement. Part of the series of growth
and development lessons. ’

-
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Student Time: 15 - 20 minutes

i

Instructional Strategy: . Inquiry

Special Notes: This lesson is part of a series of lessons on growth and
development. A familiarity with plant hormones: and the
angiosperm life ¢ycle is recommended. This lesson designed
as a lab replacement. . Summary and/or quiz follow-up
recommended (see appendix).

Merea 12 a plart. . Hera ia a plant. .

Teu may remove the leafl tladbe ard jev.m it bare You may remove the leas: blade and leeve 1t bare

Sr gt A bl f Gare Tin o gbF o bt N Fedte nen or put a blab of lanclin (with or without a hormane)

n Yhe petii-, on the petiols. L5

Chwma & boon e Vg g

Choose a hoimune ot type 1n “plain®.

gj,-ee > ss-

5 .

TAfter one wweek:

-

Press £t sem e S s e 3]

Press [t terccab onb syl
NS

(To toviaw the poxaibie v jcas pres

The f~tinole (11 off(

Tz & arother awperiman’ press -1r¢
.
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interpret reading--standard curve ror LAA (optical aensity
vs. IAA concentration) _
b. Assay for total protein; choose one of six treatments to
. analyze; experimental procedure, read spectrophotometer
R o (root and/or shoot), DATA to interpret reading--standard
' curve for protein (optical density vs. protein)

Student Time: 20 - 40 winutes -

Instructional Strategy: Inquiry

Special Notes: This lesson is designed ds a lab replacement. Introductory
material on plant hormones is recommended prior to student
use. Included in the growth and development series. Know-
ledge of spectrophotometer assumed.

-\," 7T




meristem (Allium)
3) Organization of higher plant
a. Apical meristems--longitudinal cross-sections of Coleus
: and,Elodea . : '
b. Hickory bud growth
c. Phyllotaxy

Student Time:- 45 minutes

Instructional Strategy: Tutorial

Special Notes: Comprehensive presentation, designed as laboratory réplacement.
" Lesson requires microfiche. On-line quiz fewllow-up recommended
(see appendix).
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' growing in distinct regions
b. Determination of number of spores and bacterial cells
present in a sample of soil '

Student Time: 40 minutes

Instructional Strategy: Inquiry/Tutorial

Special Notes: Designed as lab replacement. Microfiche required for intro-'
duction (part 1). -




Instructional Strategy: Tutorial

Special Notes:

Feedback is fairly extensive even if student is not familiar
with the physical characteristics of organisms to be keyed:
(1) rotifer, (2) hydra, (3) jellyfish, (4) earthworm,

(5) nightcrawler, (6) clam, (7) lobster, (8) oyster,

(9) planaria, (10) aphid, (11) butterfly, (l2) leech,

(13) bloodsucker, (14) spider, (15) snail, (16) vinegar eel.

80 .



Student: Time: 45 minutes

Instructional Strategy: Tutorial

Special Notes: Designed as laboratory replacement; microfiche required.
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Aruitoxt provided by Eic:

nUMDer (IlVe M1Nlmum,/ and ITecOords N1lS/Ner 1dentlIilCartdon. LI
identification is correct, she/he sees s}ide of tree| If not,

student receives hints as to where she or he might have made a
mistake in key. \ :

Student Time: 15 minutes

Instructional Strategy: Exam

Special Notes: Designed as lab replacement.( Requires microfiche. " Sequel

to biocindex-10bl. The key used is contained in the Botany 100
laboratory manual by A. W. Haney. et al.
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2) Simulated experiment on water balance using the model——student
induces changes in water balance -
3) Ten questions based on information collected from the experiment

Student Time: 30 minutes .~

5

: ~ 2
Instructional Strategy: Simulation .zl

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 hypothalamus, anti-diuretic
hormone, stretch receptors in the circulatory system and
g kidney function might be helpful in preparation for this lesson.
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systems), outp

3) General organi

Descriptions o

autonomic nerv

sympatuetic)--

DATA--Table of

Brain Bigboarc

parasympatheti

RN stimulation

. 4) Assembling the

5) Summary

Studenf Time: 60 - 70 minute:

N

Instructional Strategy: Tuto:
/

Special Notes:? Use in conjun
recommended.
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1 function (11b3)

na organ or strictura:

, SHIFT-HELP to review.
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~-a. -Student-given-a -particular-neuron-must-determine -
its threshold stimulus.by applying pulses of electric

current
b. Response graph given :

Data recorded for each trial
Student concludes what threshold stimulus is

c.
d.

4) The synapse -- discussion of synaptic transmissidn with
animation and a discuscsion of the effects of poisons on
neurotransmission / /

5) Integration, includes a discussion oﬁ’the reflex arc

— // \
30 - 45 minutes /

Student Time:

-

Instructional Strategy: Tutorial/Inguiry

]

Comprehensive intrcductory treatment of subject
P 4

Special Notes:

t ]
- o-]'n‘\-a—-»- T P P,
\ vrilisec .

willivelts

[Siinaatow —] r wECreIN; "l
vy TRIre -

L1

|
[ -

”i_,«_r —

HELP for help, DATA to se~ ywour data, shift-LRO when dora.

WELF §or help . [l v
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Aruitoxt provided by Eic:



T TTTTTLY T Anatomical features df”EHéQfEﬁﬁlémféﬁdeﬁCtive system —-—
) discussion and questions, diagram
;, 2) Changes in the ovaries and uterus during the 28~ day cycle -
R animation and questions

s 3) Hormonal changes during the 28-day cycle - discussion and
questions, table

S Review questions o h
" Student Time: 60 - 90 minutes l
Instructional Strategy_ Tutorial ’ , <

[ [ — e - /

Special Notes: - Thbrough'subject treatment, extensive indéfaction
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U1SCussie
3) Process of d:

substrates (I
4) Given functiq
5) Five disorde

Student Time: 60 - 90 minut

Instructional Strategy: -Tut

Special Notes: Excellent in

. ‘s
Type In ther name of the urgan or atroce.
Praan HELP ot a Fint, SHIFT-v€LP to. ren

-
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Aruitoxt provided by Eic:

Student Timz: 70 minuces

, systole - diastole .

3) The cycle in detail -- atrial and ven
~ schematic representation, summary of
beat

4) .Examination. -- ten questions

5) Student performance data -

Instructional Strategy:- Tutoriai'

Special Notes: This lesson is designed so that the ¢

questions with presentation of each 1

oF BLO
RIGHT SIDE OF H
4. pulmoriary ar
(to,lurgs)

2, right atriun

1. vena cava (
body circulatic

T3, right ventr



4) Stretch and preszﬁreceptors, includes seven questions
5) Miscelldneous fagtors, includes five questions
a. Emotions '
b. Temperature
c. Hormones,
6) Test -- thirteen questions
7) Student performance data

Student Time: 60 minutes

_ Instructional _Strategy:—Tutorial

. Special Notes: High degree of student interaction. ~Good subject area
coverage. Familiarity with autonomic nervous system as
treated in 11b2 would further facilitate understanding.

;

.-
' " . e
/‘ -
. . ¢ "
:

90



'2) Ane

"3) Pocs
4) Dat

————Student—Time:—45-1

Instructional Stral

Special Notes: An:
11
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irculatory system
t —— includes questions; diagrams, animation

hrough the heart and associated vessels
four questions -

Lo

v

appears in this lesson is also used in



de  LULED .
b. Pleura and pleural cavity.-
c. Discussion includes four questlons
3) Pressure and muscle action-
a. Path of the gases
‘ i b. Ribcag=2, intercostal muscles, and the diaphragm -

7 anirated
\ c. ' Includes seven questions
N 4) The process of inspiration

fpons e a. Pressure-volume changes
/ ~ b. Includes six questions
/ 5) The process of expiration

T 4, Muscular changes
/ ' b. Pressure-volume .changes

! .- c. Summary of expiration
Y _ d. Includes eight questions
\\ 6) Examination -—- sgveh questions
\“¥k\ 7) - Performance data

~

Student Tiﬁe:‘?SO minutes

R

A

Instructional .Strategy: Tutorial/Inquiry

!

Special Notes: This lesson design is particularly effective because
- frequency that students encounter questions. Assumes
with principles of diffusion and osmosis, pressure/vc

relationships.
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File Name: bioindex = © ecs: 3923 . -
‘ Community College Biology Index . . T

~Author: 'S. Boggs

Instructional Objective: not applicable

Description: An on-line index for use in conjunction with hard-copy catalogue.
. Accesses all lessons described in the catalog. Index numbers
correspond to catalog numbers.

Student Time: not applicable

Instructional Strategy: not applicable

Special Notes: Lessons included in this index are approbriate in whole or
in part for the ‘irst two to three semesters of college
biology survey courses.
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File Name: mcquiz ' ecs: variable
C Multiple-Choice Qulz Construction '

Author: J. Kraatz

Instructional Objective: not applicable

Description:

1) HELP . - .
" a. Explanation and display of sample item
- .b. Description of options
2) NEXT to go to test setup; allows up to 50 students and 50

"'questions »
a. NEXT to add, delete or see items; type question end 5
choices

b. BACK to see test as a student. (no data)
c. DATA to see summary data
i. "Students' scores and times
11, . Item data (each student's response, items missed
item analysis)
d. LAB to set up test parameters c .
i. Title / R
-ii. Time :
i1i. Penalty for guessing
iv. Show answers on review
v. Allow students to repeat quiz
vi. Allow students to review
e. HELP to delete students
f. HELP1l to destroy ‘everything .
g. DATAl to see the test AND collect data
h. STOPl to quit

' Student Time: variable

Instructional Strategy: Exam

Special Notes: Extra lesson space must be requested and set up by site
: personnel (to -use- "mcquiz'); especially recommended for _
use in conjunction with lessons that are not. very interactive.




