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Part III - THECHNICAL INFORMATION

L] ’ . '\
A. Abstracts of Theses . ' o
The following three Master of Science‘reports were'
developed in part as 4 result of this project: *
1. Evaluation of three microcomputer teaching ¢

modules. A report submitted in partial fulfillment of the
rfeyuirements for thé Master of Scilence degree'in Biological
Science by TheodoresSoldan. The project employed pre-~ and
post-testing to evaluate the short-tefm learning
effectiveness of three microcomputer modules developed: on
population growth, predator-prey dynamics, and \
mitosis/meiosis: The results supported the hypothegis that
significant short-term learning is achieved by the use of
computer—aided learning techniques.:

2. Development and evaluation of a microcomputer

module entitled 'Predator Functional Response'. A report

submitted in partial fulfillment of the requirements for L

. the Master of Science degree in Biological Sciences by Mark -
B. Shaltz. A-class of 30 students was randomly diwided .
into two groups of 15. One group - exdmined a microcomputer
module‘dealing with the subject of Predator Functional
Response.s The second group received a graphics baged

" lecture on the same subject. Both°groups were given the
same multiple choice exam immediately after their learning
experience. No significant difference was found between
groups based on analysis of covariance and item analysis.
The results indicate that microcomputer modules are at
‘least as effective as the classical lecture approach. , -

3. Development and evaluation of the microcomputer
module entitled Photophosphorylation. A report submitted

in partial fulfillment of the requirements for the Master .

of Science degree in Biologieal Science by Cagherine Leece.

A-class of 102 general blology' students yas randomly .
divided “into two: groups during regularly scheduled ,_,///i\\\

laboratory periods. ne group was assigned to examine a
microcomputer module on the subject of photophosphorylation -
(light reactions of photosynthesis) and the other group was
assigned to redd Lextual material concerning the same
subject. At the -end of the lab, both groups took a 20
question multiple choice. exam on photophosphorylation. The
microcomputer group perfdrmed significantly better on thé

e xam than the text group. Ten of the 20 questions were
found to be good digscriminators based on item analysis.
Five of theee questions showed significant differences
between COmputer and textual material groups. Analysis of _
these responses supported %he"contention that )
microcomputer-aided instru tion.is/%articularly valuable
for sublects which%can be enhanced by animation and visual
cuelng of diagrammatic mater®als. Intermittant questions
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emphas fzing.key subject matter were Also thought to
contribute to the higher achievment of the computer-aided
learning group. .

“

% ; - ‘ ) )
s ) )

B. Publication. fitations.

‘bpain, J.D. 1981. .Teaching Simulation Techniques with
Microeomputers. Proc. Nab. Educational Computing Conf. 3
25)—227

o Spain J.D; 1981. SUMIT Courseware Development Project
(Apstract)« goc. Nat.. Educational Computing Conf, 3: 113.

Spain, J D.. 1982. The SUMIT Courseware Development / T
"Projec (Abstract) . Prdc$4Nat. Educational Computing onf. 7
4 233 - \ S , o ,

) :

: Spaih J.D. 1982. BAEFLES: A New Deductive Game.
Proc. Nat. Educationa& Computing Conf. 4: 91-94

. S
(%4 -

' Spain, J.D. 1982. "Basic Microcompdter Models in
Biology"- Addison;Wesleg Publishing Company, Reading *pe.

354. ' Y . -
- , % ' )
: . ’ , .o ;
C. Data onkséientific Coi?;bprators o . . ;f
James D, Spain Princé;ie Inves&igator,-Professor of .
Bidlogical Sci@nce.,~ S ‘ : >

i . R
. Kenneth ¥ramm, 'Co-investigator, Professor of Biological
.Sclencp. ’

hd;Catherine Lede&, Graduate Research Aseistant.

Mark Shaltz, Graénate Research Assistant.

Theodore Soldan, Graduate Research Assistant.

Haute, IN) .

-

James Hortan, Visiting faculty (California State Univ.,

Brian Winkel, Visiting facuﬁtz (Rose Hulman Inst. Terfe -»
. Bakersfield, CA)

A\ . .
. D. Information_on‘Inventions

- -

o

|
No inventions resulted from this project. ' ) |
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4 (miorocomputer programs) for 1nstruction ofi General Biology

-

>

¢
§

E. Technical Summary of Activities Ac;émpliéhed
Under the SUMIT Project (SED—79190 1)

’

1. ueneral Overview of the Project

‘ .
o

Qpe objective of the SUMIT project was to develop,
evaluage, and desseminate 20 courseware modules

. and Epology. ) . . )
In order to encouragggg?oad utilﬁzation the programs
were designed for the Applée II microcomputer, and written
in BASIC with a user-adaptabIé“format. Each package was
¢ focused on a-key concept in biorogy with clearly defined
educational ‘objectives, User' s guides were written to-
document the program, provide theoretical background and .
oftey suggestions for program modification. . )

g, Fad
' Fach module went through several stages' of evaluation.
During the early stages of development, members of the
' SUMIT staff, other faculty and graduate stUdents assisted
in the f rmative evaluation of individual modules.
SumMmativé evaluation was carried out with the assissance of

Students in regularly scheduled classes at Michigan Tech. N
. In mast cadgs, this evaluation was accompl¥shed pre-,and , sl
‘,o post-testing, using computer administered multiplg choicé )

compared with students which had been exposed only to a
lecture—pr r‘text-reading mode of instruction.
¢ essentially all -cases, students filled out a subjective
evaludtion form that,6 focused on questions dealing with the
Mmost 1ntqrésting and least interesting features of the ' ' %
module, suggestionsor improvement, and other aspecks of
student preference.\(Several programsﬂweizgevaluated by

examinations. For three of ‘the mbdules, the clag welre
split, and ¢t students” using the computer’ modu1§:3:;?e

faculty from’other schools who were partiicipating in

workshops at Michigan Tech. The final stage of evaluation

was carrled out by professional reviewers, working under- v
contract with CONDUIT. ~ :

Some dissemination of prduct programs océured.during
the development stages of the project as a result of the
faculty workshops' at Michigan Tech, nationai/gpnventions,
and personal corréspondente. Howeven, the primary plan for
dissemination lnvolves release of the programs to CONDUIT
for their review, modification, publication anhd marketing.

" As of August 15, 1982, 14 instrutional modules have been
suybmitted to CONDUIT, and eight have been accepted .for

publication, subject to minor modification. The remaining e
modules will require.significant changes before final ' )

acéeptance is obtained. s

. , [




2. Program Development

Three graduate research assistants were appolnted for ¢
a two year perlod to assist 1n the writing and evaluation
'of the coursewaré. These 1ndividuals were %electel 'on the . .
basis of previous experience with computer programming and °
strong recommendations by faculty who had attended
workshops af Michigan Tech. The mean grade point average
for the students was 3.63.  Although the graduate students
had a’ primary responsibility fer writing the courseware,
the” two principal 1nvestigators were also actively involved
#n the programming phase as well:as*directing the students.
, The 1980 summer faculty workshop servéd as a vehicle for . '
. orientation of the newly-formed SUMIT.staff. During the :
final stages of program development and formdtive ‘
evaluation, a team approach was very successfully empleyed. : 3
See the accompanying table describilng-staff programming
responsibilities during the project.

a
. -

-'Each program was written for the Apple II R
mlicrocomputer, using Applesoft Basic. Some programs, such. e :
as Osmotic Pressure fand Molecular Motion were compiled . L;
igto machlne language 1in order to speed up,the animations
ihvolved. 1In these cases, the BASIC verstons of. the e
program were also provided so that user modification 1is
‘ still possible. Each program has been documented both °
(ji internally and 1n the user's guilde to facllitate :
user- adaptability. User's guides, typically contain
program’ run instructions, program objectives, thegnetical
‘.background, mathematical basis (i1f any), suggested
Ce exercises, list of major program sections,. and a
i description of program variables. The‘accompanying table
describes the Instructlonal programs fhat were developed
for the SUMIT projectes .

3. Summative Evaluation of the Instructional Modules.
a. WPitten Evaluations. ,. All the modules were L Y
\ evaluated in regularly scheduled courses at Michigan Tech. .
" The general approach was to have the students examine the
. module, carry out the assoclated quizes, and complete a
,\J—A ' written evaluation form. Sample forms are presented 1n '
Appendix A. These forms asked questions about the most
. interesting and least interesting aspedts of the module,
~ annoying aspects, and. suggestions for,improvement. About
~ 1000 evaluations of this type, were obtained and reviewey as
. ‘ part of ythe SUMIT proJject. Summaries Of comments for edch
module are presented in Appendix B. In general, the
students were very positive. about the SUMIT modules.
. Clearly, they liked\certaln programs better than others.
It was also evident that student8 1in a glven clas8 became
moﬁé\déécriminatlng af'ter reviewing ‘several programs.
Differences also resulted from the different programming
T styles of the five different autho™ involved, and the
range of difficulty represented. The student comments




. INSTRUCTIONAL PROGRAMS UNDER DEVELOPMENT

ECOLOGY PROGRAMS .
Population Age Structdre“\\ ~ ’
This program explains the JUse of age class models and provides a
means of manipulating+ real data using the Leslie Matrix.
Mark and Recapture.” v
.This program examines the Lincoln-Peterson index and other
techniques for estipating .population size.* A utility program
permits analysis to real data.
~Island PBlogeography. ,\
This program examines models for describing the effects of
" immigration and extinction on.isolated populations.
Population Growth. .
This. program describes simple growth curves, geometric growth
‘logistic growth and doubling time for populations of organisms.

-
.

Competition.
This program examines the use of the Gause or Lotka- Yolterra
competition equations for modeling interspecific action.’
f

Predator-Prey Dynamics.
This program explores the interaction of.predator and prey
populations using the Lotka-Volterra predation equations.
Predation Models. -
This program explores some of the more advanced models of
predation and compares ¢hem with the simple Lotka Volterra
model.

é
Predator Functional Respdnse.

This program-explores the 1nteractions that occur between tHe
predator functional response model and the prey recruitment
amodel. .

Forest Succession. -

This program examines two models for describing the last stages
of secondary succession in northepn hardwood forests.
Energy Flow in the Ecosystem.
This program looks & food chains, fiood webs, energy pyramids,
and block diagrams.- Thg dynamics of energy trapsport is
stressed.
Carbon Cycling and the Greenhouse Effect. ™
This program describes the greenhouse effect, the light
absorbing characteristics of carbon dioxide, and the cycling &
carbon insthe ecosystem. . '

. ' ( ’ L)
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iENERAL BIOLOGY PROGRAMS® )

Molegular Motion. '

This program uses animation to demonstrar2 the kinetic theory of
jes and allow the user to explore the nature of the diffusion
cess by simulation. -

Osmotic Pressure. .

This program explores the molecular events that result in

osmosis and osmotic pressure, and then allows the user to carry

out simulated @xperiments to explore the effect of solute

concentration, and solute type on osmotic pressure.

Photosyathesis Pathways. " -

This program employs animation-to describe the light and dark

reactions of photosynthesis and theii\igtj?action.

Cell Struedure. -
.This drill and practice-<program employs graphics to present
information about the structure of cells.

Gene Code. . .

Thils program uses animation to illustrate the, transfer of

information from a DNA base sequence, to RNA base sequence, to

an amindé acid peptide sequence. The program also demonstrates

the effect of point mutations and frame- shtft mutations on -the

: amino aoid sequence. . . .
i

Lac Operon. ‘

. This program employs both animation and simulation to .

demonstrate the effect of lactose on the induction of "lactase"

enzyme syntheslis by bacteria. *

Quiz Master. '

This is system of three. programs and two data files which may be

employed to generate multiple choice quizes, administer them to

Students, and record their responses and associated statistics.

Baffles. A
This 1s a computer game which encourages the use of the
sclentific.method to ascertain the locations of hidden

reflective baffles by the use of laser probes. ; .

\

Taxonomgc Key. -

" This is an adaptation of the ANIMAL game program that allows the *
user to develop dichotomous keys for any collection of objeets.’

Life Expectancy. . ?
This program asks questions of the user and from ‘the answers
estimates how old the igdividual will be when hf/she dies. The
program 1s based on an article that appeared in\Time masazine..

~
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GENERAL BIOLOGY PROGRAMS {CONT.)
<
Enzyme Activity. Lo o
This HArogram explores the effect of temperature, pH, substrate
concentration, enzyme..concentration, .and coengzyme concentration
on the,rate of enzymé catalyzed reactions. The user 1is

. encouvéged to make many of the same decisions that 'one would
make 1in the biochemistry laboratory. . ‘
Mitosls/Melosis. \
This 1s a program that uses animation to show the distinguishing
features of both mitosis and melosis.

- @
o

Widgels (Mendelian Genetics) S - i

. This 1s a-program that allows the student to- -obsgrve the genetlic )
effeects of mating mythical creatures called "widgels". Based ¢

on a TRS~80 program written by Norman Kerr, Univ. Minn.

Al
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SUMIT Staff Programming Responsibilities and Status
December.15, 1982 .

. James Spain - Principal Investigator N

OSMOTIC PRESSURE - Accepted by CONDUIT, Sept 1982
PREDATION MODELS - Accepted by CONDUIT Sept 1982

bNZYMh ACTIVITY - Submitted to CONDUIT, Sept. 1982
BAPFLES .~ Accepted by CONDUIT, Dec 1982 .
COMPETITION - Submitted to CONQUIT Nov 1982 -
MOLECULAR MOTION - Internal evaluation completed

: TAXONOMIC KEYS - Internal evaluation completed

b QuUIZ' MASTER - Submitted to CONDUIT, Dec 1982 .

-

Kenneth Kramm - Co—InVestigator . A
ISLAND BIOGEOGRAPHY ~ Acc. by CONDUIT, subject to mod.
MARK and RECAPTURE - Accepted by CONDUIT, Deg 1982

Catheripe Leece - Graduate Research Assistant®
AGE STRUCTURE - Accepted by CONDUIT, subject to mo
LESLIE MATRIX - Accepted by CONDUIT, subject to mod.

N ' POREST SUCCESSION - Submitted to CONDUIT rejected.

T . HOTOSYNTHLSIb - Submitted to CONDUIT, Sept 1982

CELL STRUCTURE - Internal evaluation completed

MENDELLIAN GENETICS ~ Internal evaluation completed

Mark Shaltz - Graduate Research-Assistant

N
bl

’ . M {
PREDATOR FUNCTIONAL RESPONSE - Acc,” CONDUIT, sub. mod.
BNERGY FLOW in ECOSYSTEMS - Submitted to CONDUIT ‘

rejected L
. SAMPLI G -~ Incomplete e ) .
N DIVERSITY - Incomplete eyt

CARBON CYCLE - Inéomplete
Sy Theodore Soldan - Graduate Research Assistant
PRLDATOR PREY DYN. - Accepted by CONDUIT, Sept. 1982

. POPULATION GROWTH - Submitted o CONDUIT, Oct 1982
MITOSIS/MEIOSIS - Submitted to CONDUIT, Nov 1982 *

' Summary Status of {z;iizms on December 15, 1982

,
3

pr05r5ms are in Ttmal stages of publication by CONDUIT
- programs are accepted by CONDUIT, subject to
modification

programs are still being reviewed by CONDUIT . |
programs have feceiyed internal evaluation only ,
programs are Ilncomplete and unevaluated )

programs reJected\Q§ CONDUIT in their present form

’
W (SR, |
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obtained on the written evaluations prowved to be very
valuable in making the final changes in the programs.
b. Pre-test and Post~test evaluations. About half
of the programs were evaluated by the technique of giving .
an 8 to 10 question multiple choice exam Jjust prior to the, A}
use of a module and the same 8 to 10 question exam again -
imned*ately following the exposure to the module. The
guestlons were based ugbn the performance objectives that
had been established for the module being evaluated. The
". exams were formulated by the Quiz Maker program in such a
\ way as to be stored as a question file on the same disk ‘as
the program being evaluated. The pre-~test and post-test
question files wpuld be called up and administered by a
second program called Quiz Master. At the completion of
each quiz, the results were stored on the disk in the form
. - of a record file that could be subsequently accessed by .o
using a Quiz Record program. Thus, the intire process of .
~ administering the pre-test and post téest to the student .t
could be done on an individual basis by the same computer
. that was presenting the instructional module. /
When evaluating an instructional ‘module, the student - .,

. ’ would first be presented with a short introduction c -
describing the objectives of the SUMIT project, and the
student's role in the evaluation process. Then, the
student's name and recitation number were taken, so that
quiz reeords could be Broperly assigned.. This also
encouraged the student to adopt a serlous attifude toward

° thhe evaluation process. The computer WOuld then call up ‘

the Quiz Master program and administer the pre-test. At ﬂ;

h the end of this short quiz, the computer ‘would add the’ f
results to the quiz record file, 'dnd automatically call up Y

the instructional program for evaluation. The student i

would then follow through th program performing whatever
tasks were involved. At the' end of 'the program, the
computer would return to the Quiz Master program whichf
would now call up the post-test, queastion file. At the end
of the.exam, the results would be added to the: post-test
record file. The technique had' the advantage of
automatically | rowiding pre-test and post-test quizzes to
4 individual stuFengs immediately before and after examining
a gilven module ince the quizzes were not bging taken for
< =" a credit, we were not particularly concerned that students
: would pass alo g information about the quiz to other
studéents. ) . 3

After all the students had completed the evaluation,
the pre-fest and post-test scores were analyzed using the ‘
paired t-test. All modules were found to demonstrate a "
significant: short-term learning of the concepts that were
covered in the,exam. A summary of the pre-test and
post-test results are ,provided in the accompanying table.,

-~ ~
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SUMMARY OF RESULTS-ON MODULE EVALUATION .
4 .

»

-

. )

MO‘DUI:F: . COORSE" WI%ITTEN "EVALUATION PRETEST/?OSTT?E?T 5

N NUMBER , ¥ sronss  DIFFERENCE T-VALUE N SIG.
Competition Beology | 20 Moderate 28.4 . 6.98 25 . * <:01
b_iark and .Recap. 'Elg:_ology' 21 Good ’ 24,5 4.:76 30 . <.,01
Population Growth Ecology 21 Goc.)d ) 172 3.90 29 <.01
Pred. Prey Dyn. Ecology 24 Good “33'.'0 . *5.70 L 15 <,01
Enérgy Flow Ecology 23 ) Good 17.5 4,34 - 16 . < :01
Life Tables - Ecology 31 . .Good 17.0 5.5 26 < .,01
Successidn qulogy Spec.ial - ‘Evaluation ° Special Evaluation. + = » ‘- N TN
IslaniBiogeogr.'- Ecology 21 Good ' No pretest/posttest. » =+ -+ = I
Pred, Func. Resp. , Ecology Special, - Evaluation Special Evaluation =+ =+ =+ = > > > 5
Predation Models Ecology Formative Only No' pfet)est/posttest S > > o 5
Cell Structure . , Gen. -Bio. 90 ) Good No pretest/posttest = -+ - = O S
Population Growth " Gen. Blo. | .s4 Good - 25.7 t $.50 " 48 <.,01
Osmotic Pressure . Gen. Bio. 48 Good No pretest/posttesy =+ + + = . o+ o -
Moleculat Motion ":’J Gen. Bio.;' 35 Good No pretést/_posttesc' TN > o o o s
Taxonomic Key “Gen. Bio. 15 - 'Good No pretest/postf_tgst: > > > S SN
Mitosis/Meiosis Gen. Bio. 55 Excellent 13.9 . 4,12 24 <.01
Pk‘moto.syn't'hesis .G'Qn.‘ Bio. Special - . Evaluation Special Evaulation ) > N > > o o s
Bdffles Game Gen. Blo, 34 Exctllent 6.8 . 2.96 81 <.01
.Enz‘yrrie Activ}ity Gen. ﬁ;o. .. 35 N Moderate N6 prEtest/p:)sttest > o 5 o o o e o
Life Expectancy Gen.:Bio. 45 “ Good No p?etest/posttest + >, > > o > s
Wiage'ls (Genetics) Gen. Bio. 50 \ G'ood No pretest/posttest - - - - > o > o
Amino Acids Biochem, 108 ' Good . No pretest/posttest = - -+ - N N
Enzymé Activity Biochem., 104 ‘ Good ’ Xo i)reteSt/posttest . N .+ .

. .
Photosynthesis Biochem, 405 " Excellent No pretest/posttest =+ - -+ = s > > o
Gene Code Biochem. 105 Good No i)retest/posttest L > -*‘::* S S e
LaCKOperon Biochem. 102 Good No pretest/posttest - =~ - O -;
. ~
-
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) "¢. Special split-section evaluations. Three modules
were evaluated'by the technique of spliting a class
randomly into two groups and exposing only one group to the
computer program whil2 the ®ontrol grQup received another
form of instruction. . In one case, the control group was

[N

glven a lecture over thie same materi

al-that was discussed 1-

in the ‘computer.module.

. In the other two cases, the

contro® group was given written material covering the same
subject matter that ‘was presented in the cdmputer module.
In d11 three cases, the combined groups were givenc an .
examination over the material that had been covered, and
the two*groups were compared by standard statistical
methods. The reSults showed that the computer was
significantly better than simple written material in
imparting information, but was not significantly différent.*
from a good lecture on the sdme subject. ‘A complete
discussion of these experiments may be obtafned from the
three bound reports that accompany this summary report. .

d. Evaluation by Workshop Par elpants. A total of
34 college biology faculty from various parts of the U.S.:
attended workshops at Michigan Tech during the summeprs of
1980 and 1981. A 1list of participahts 1is presented in
Appendix C. Mosf of the modules received a‘formative
evaluation by th group of individuals. Some. of the
modules were sufficiently complete tQ receive a summative
evaluation during the 1981 workshop. A majority of ‘the
modules examined were rated as good to excellerit by this
group. . The comments obtained were quite useful in final "
stages of development. .

"
.

e. Evaluation %y CONDUIT. The final stage of s
evaluation 1s being carried out by CONDUIT, using a well
€stablished reviewing process that involves both internal
and external reviewers, At present:, 14 programs have been
submitted for review and elght programs have been accepted
for publication, Subject to minor modifications. Other
- progra Wwill pequire more extensive modification before
* finald#cceptance 1is assured. Seven additional programs are
to be submitted to CONDUIT for review in the near future.
The status of* each program 1s shown on the table des®ribing
. 8taff responsibilities. ( Section E.2. above )

\

b .
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Dissemination. of -Courseware.
Considerable dissemination of courseware has occured
as a result ‘of the 58 participants who have attended the
thrée microcomputer workshops that have taken place since
the Bro g€ttt was initdated. In addition, about 20 people
have written for coplies of one or more programs as a result,
of presentations at natlonal meetings or other contacts
with the’ pnoject director. , _
The ma}or plan for dissemination is to have all of the |
materials eventually published amd marketed by CONDUIT.
As stated in the previous section, about half of the
materiai appears to be acceptable to CONDUIT with only
minor modifications. the remainder will apparently require
) Slgnificant modifications to make it acceptable. the :
‘ ' project director plans to continue working~on these - Lo
. programs during the next year. Thus, it 1is expected that
'y : * the goal of’ producing and disseminating 20 high quality
programs to the academic community will be achieved '
sometime during 1983.. '
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Presentatrons‘and Workshops where SUMIT Courseware was Demonstrated

l§ . - -

.

MTU High é§h001 Science Teachers Workshop, July 1980 (20)

MTU College Blology Faculty Workshop, August 1980 (20)
Edgewood Coi{gge.FqculQQ Workshoﬁ, January 1981. (15).
National Edusétiohal Combuting Conference, June 1981 (75).
MTU High School Science feachers Workshop, July 1981 (30)

MTU Collegé Biology Faculty Workshop, August 1981 .(18) )
American Institute of-Bidlégical Sciences, Symposium on Microcoﬁputers, August 1981
(50) “a .

/

N L]

Naéiona} Educationai Cbmpuéing Cbn}erencé, June 198é”ﬁ(50i4
MTU High gchool Science Teachers Wqushop, July 1982 (20)
MTU,College Biology Faculty Workshop, August 1982 (24)
Bemidji State Univ ¥ culty WOrKshop,~Sebpehgér 1982 '(lS)f‘
National Associatiqn of Bilelogy Teachers, Microciiputer ﬁ;rkshop, Oct.i982 (SO)L

»
University 6f San PFrancisco, SUMIT Demonstration

Oct. 1982 (10)

Univer;ity of '3an Francisco Faculﬁy Workshops, MNov. 1982 (10)

San Franclsco State Universitys: Démonstratioﬂ, Nov. 1982 (@159)

Uﬁiversity of British Colémbia, Zoology Dept. (séhedq}ed, Jan 1983)

,miversity of British quu%b;a, Inst. 4nimal Zecology (schéduled, Fe?. 1983)
American Society of Kigfébiology, Microcamputerny Symposium (scheduled March 19%3).
Califarnia‘state Uﬁiveégfny,.Sacramento,‘ﬁacﬁlty WOrkshop’(scheduled Aprii l9é3Y

v

%
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- TIable of Equipment Purchased Under SED7919051 ’
N L.
REQUESTED - PURCHASED
] EQUIPMENT ITEM NO. UNIT PRICE | TOTAL NO. |UNIT PRICE | TOTAL
Apple II Plus Microcomputet) 48 K Bytes ' 4 $1495 $5980 -10 1132 11320
Apple II Plus Miérocomputer, 32 K Bytes .6 1350 8100 0
Disk Drives with Controllers, Apple 10 595 5950 10 472 4716
Disk Drives Without\Controllers, Apple 2 383 766
Disk Conv.ersion Kits DOS 3.2 —>- DOS 3.3 . 14 44 626
' [Video Monitors (B&W) 10 240 2400 ¥ 149 447
T.V. Color, Sharp Linytron . 3 332 994
T.V. (B&W) Monitors a ’ ) 2 N.C. N.C.
Printers, Centronics, Micro 6 400 2400 1 | " 1473 L4713
Printer, Centronics - 700 1y 1545 % | 1545 . P
Printer, Qume Daisy Wheel ' ‘ ' - | 1 3099 3099
Printers, Silentyge ) - 5 .469 N 2"347=
Cassette Recorder-Tape Deck 1 50 50., - 1 26 + 26
Disk Dyive-TRS-80 Model I. , . ’ q 1 450 450
Interface-TRS-80~ e , -1 178 178
Lower Cése/praphics' . ) v . 1 113+ 113
Lower Case Conversion Kit . .1 ’ ‘79‘ 79
-~ , i EQUIPMENT TOTAL 526,425 ) 525,624
PR SUPPLIES S
Diskettes b ) - 180 380 100 N YA
Cassettes . B 20 40 .
i’rinter Paper . J i , 20 80 229
EManuals h fﬁ 100 - tN.C.
fPrint.er Ri})t?ons (Qume) ' , ) 125
IMics, ~ , : ‘ 75
iComputer &)/ftware ! w ' 600 449
! . TOTALSJ 1200 1342
3 L f 13
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Sample Forms used in the Subjective Evaluation of Modules
*®in Animal Ecology and General Biology. '
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ANIMAL ECOLOGY..INSTRUCTIONAL PROGRAM EVALUATION

Name of Program:..e..eeeeeo... PR

&
~

Your oplnions concenning the educational value of this
instructional program will be very helpful to the-SUMIT

. projegt. Please express yourself as honestly and candidly
as possible. Thank you for your assistance. ///?n ‘

*Did you learn any new concepts from.this prggram?..:..l..
Did you think the program was generally interesting?.....

What part of the program was the most Interesting?

ooooooo “® 0 o 0 00 0000000000 ® 00 000000000 000000 000 00000000000

.........’...‘ ................... LI R P L A I ) o

. Which of the ‘following modes of instruction would be most
effective for presenting the material covered by this.
program?

a. Lecture " Db. Lab ‘experiment ‘c. Textbook
d. Educational T.V. * e. Computer program

\

In the following sp;Xe, please g any,suggestiods you.
have: for lmproving the educational value of this program.

L ' N hd !

-

L]

C .

L]

Thank you‘very much for your help in evaluating this.
" program......SUMIT Project staff

L)

N . )

- ’

~ by




o L S AL
g, B . ,
| . . GENERAL BIOLOGY ,....{.;..uINSTRUCTIONAL PROGRAM EVALUATION

-v

l\lalne Of P["Ogr"dm...'.o..o.......f.................\...........

. LN . A . ¢
Name of Evaluatoru.v.............“..;..........S CeNO'. o wu

What part of ,the program did you find most {nteresting?

-~

.

>
£

. What part of the program did you find ¥ast interesting?

. »
- i

v

‘Is there anything about the program ﬂhat'really-annpyed

you? . . . /
. Is there anything presented in the program that you did not

'undeﬁsﬁand? what? ) . -

© -
1

Is there anything about the prcgram that did not work, such
¥

) LR
as «data input, response, etc.? :
by
. U . ‘ . Q .
! e -
!

i)

What suggestions do you have for impeoving the progqim?
Q . » - . ' I

p -

Thank you for helping us improve this program.

ERIC - TR
e - 22
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- APPENDIX B

L]
.

© ¢

Summaries of Comments made during the Subjéctive Portion of. <{ ¢

the Summative Evaluation of Modules in Animal Ecology, : .

General Biology and Cell Biochemistry. } \r
’ .

Also lncluded’is a list of un-solicited comments made on 2
Cell Blochemistry course evaluation forms. -

~
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& . Va .

Summary of Comments on the Competition Module_ ~
Based on 20 Ecology Evaluations

Did You Learn New Congcepts? 18 year; 2 no 5

Was Program Interestiné: 13 yes; 7 no

Most Interesting Part: different ways of graphing; graphs; explanation of phase

plots; comparison of plots; phase plots; feedback to questions,

Least Interesting Part: , Vague explanations? long explanations; too many
" equat jions; introduction; all of it; none of 1t; time plots; math too heavy;
part that printed data,

Anything Annoying: equations hard to uﬂderstand; many flaws; grammatical
érrors} the model was off(?); program does not respond co#fectly to some
inputs; none; has closed loop error. (

Suggestions: put phase plot and time plot on screen at some time; make it so
cplo;—BTbts visible on B & W monitor; explain more about how populations
behave around isoclines; need "Press return" in phase plot section.

@

M 3 £

Summary of Comments on the Mark and Recapture Module
Based on 21 Ecology Evaluations

.
’ A"

Did You Learn New Concepts: 20 yves; 1 maybe
- ¥

wgfuﬁggﬁggl_lnteresting: 2] yes, 0 no - .
Most Interesting Part: plots; comparison of techniques; most of it; calculate
population:‘ ’

Least Interesting Part:’ waiting for sampling; nhmEers used; reptitious; exit;
confusing. - T ik

Tl T e

Anything Annoying: nothing; inability to go back to Previous frame; equations;
".lack of Instructions: fuzzy picture..... ... ... T

Suggest10n§: Jazz it up with more graphics; make easier; clarify section 4; use
better summation signs, . : ‘

e

(St

©
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> . .

Summary of Comments on the Population Growth Module

) Based on 21 Ecology Evaluations % .

|

|

|

|

|

8, . . ~‘
|

|

|

Did You Learn New Concepts: 16 yes; 5 no (covered in lecture) .

<

Was Program Interesting:' 19 yes; 0 no; 2 so-so

H

Most Ingeresting,?art the sounds; geometric growth; calculator subroutine; graphs; ‘
lice problem; excellent graphs; working with equations; hypéthetical problems; ,
manipulating equations;’ sound effects, calculator subroutine. o

-~

Least Interesting Part: menu; not personal enough; all good - all rather - ‘

interesting; explanation of equations;’explanations; none.
*

Anything Annoying: didn't prompt ﬁor r value; slow printing of text; use of\menu,
audio effects; no challenge to problems, too slow; noise on graph.

i A Y

Suggestluns: gFeat rev1ew, good balance between graphics and text' have student
set up problem; good program; provide workbook,

P »

Summary of Comments on the Predator - Prey Dynamics' Module
Based on 24 Ecology Evaluations

Was Program Interesting: 22 yes; 2 no

Did You learn New Concepts: 22 yes; 2 no ' w

Mogf Intersting Part: graphs; phase plot diagrams; ‘changing model paramut;rs,
rulating time plot to phase plot; phase plots; isoclines; how phase plots work;

man'y; good explanation; prlnting text slowly;"’ varyinb paramLLers, the béﬁénnings .
color interesting.

lLeast Interesting Part: none; reading explanatlons, waiting for graphs to
develop; general information.

Anything anroying: none; needs more pazazz; too long; too slow; more faster,
writes too glowly; too simplistic; won't accept all values for variables;
4\35;g§934f9r75th7gnaderﬁr,nﬁﬂ

Suggestions: pone; the best program yet; goodﬁéfoéfam;géamé“up with different
style; put whole paragrapl} on“'!)MgA y




) Summary of Comments on the Energy Flow Modulé
Based on 23 Ecology Evaluations . .

- —— e - - - o

Did You Learn»New Concepts: 19 yes; 4 no

Was Program Interesting: 20 yes; 3 no '

Most Interesting Part: how diagrams change; box diagradé;‘energy pyramid; diagrams;

time lag in energy transfer; changing energy pyramid; fine graphics; block
diagram and energy pyrdmid; food webs; answering questions during program,

»

Least Interesting Part:

webs; it was too fundamental; repitition; menu; changing flow numbers.

Annoying Part: none; make @gée interesting; too many '"press returns to continue";

inputs did not add up to Butputs and change (?); no; not being able to slow

down or stop the pyramid; too redundant; little user control; sitting through

all the months, —
. e ' B

¢

Suggestions: Seckion 3 well written; menu does not give enough information; have

" a graph that plots the energy contént of vgfious trophic levels for each
month; its too hard to follow the numbers., , &

A
' __" —_—r \ - . -

Summary of Comments on the Life Tables Module
Baked™dn 31 Ecology Evaluations

-

Did You Learn New Concepts: 31 yes

) \
Was Program Interesting: 28 yes, 3 no

' Most Interesting Part: all of it; quizes, highlighging; birth/death rate;

the use ¢f round; going through it step by step; comparing calculations with

computer; all at good interest level; applications; explanatiomr of table;

adjusting for 1000. charts; all of it; data; not much; when user was asked to
..make calculations; graphs, )

./ ™

Least ﬁnteresting Part: none; waiting} quiz; explaining correct answers;

explanatipon bf variables; the use ‘of equations; dull introduct on;

generally dull, reading; calculations dull; classifying coyotes as pest

- Specles, ‘ N

¢

_Anything Annoying: none; not really; the cursor; mneed shorter'introdﬁction;
it tends to be smug; went tpo fast; didn't have calculation.

©

Suggestions:' good job; give out written version .of program; cofreét calculation

of 1x; it is too easy to skim over witHout understandidg it; alT user to
input values to table. -

- R .

-

it was all interesting; most of it; foGﬂbchains.and;ﬁpod

14

cs,
i
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Summ;ry of Comments on Island Biogeography Module -« ¢
Based ord 21 Ecology Evaluations A

- Did Yoy Learn New Concepts: 20 yes; 1 no

Was Program Interesting: 19 yes; 2 no

v
~

Most Iunteresting Part: simulation of wildlife refuge; graphs; not much;
changeable graphs; all of it was interésting; how features of an island
affect species number; opening up of an island to immigration; immigration
and extinction; being able to change parameters and see results; use of
multiple values on the graph; use of color. ‘

Least Interesting Part: explaining how equatipns work; none, -

Anything Annoying: none; too long; was confusing; program bombed; too'slow; 1

. didn't have a color monifor; too much waiting; sick of computer programs.
o~ - ® )

2 o
Suggestions: explain why equilibrium level goes below the colonizing species )
level; could be done as effectively as a lecture; more user control; make it

tlear that the long iblapd referred to not the one in New York! ‘ »

.




Summary of Comments on the Cell Structure Module
Based on 90 General Biology Evaluations

Most Interesting Part: drawing cell and organelles; very personal; finding out why
somethingswere’or were't cortrect; information following questions; very helpful;
speed; all of it; graphics good naming all parts; liked questions, answers and
comments; showed what I needed to study more; very informative; sense of humor,

- communicating with computery enjoyed comments.

Least Inreresting Part: tiple choice a bit longy reading instruction8°
long explanations; defi itions, none.

Anhoying Aspects: noth 5 comment to wrong answer; slow moving cursor; use of
color on a non-colorfmonitor} don't like computer addressing me personally;
letters 1rritating on eyes; diagram not very clear; I wasn't fast enough in
responding to computer, did not explain how to get back to beginning of
program; sarcastic answers.

Anything Not Understood: syntak}error; no problems; didn't know hnw to back
up and erase mistakes; all very clear; liked when it talked to me personailyi
Anything Not Work: No; graphics cquld be.betuﬂq worked fine. .
Suggestions: be able to move on if you know the answer; make more challenging,
be able to skip definitions; speed up response; speed up printing; leave response
to wrong answer on the screen longer; excellent for review, make sure 1etters
are white on a color T.V.; “make it longer.

]

4 ’k
r ‘P

Summary of Comments on the Population Growth Module -
» Based on 54 General Biology Evaluations

Most Interesting Part: doubling time; demonstrations with graphs; noises with
. graphs; using - and being able to vary - graphs; the problems made vou pay
attention; none of it; the geometry of fhe curves.
> Least Interesting: program was irrelevant to lab & lecture; some of the /f;/
explanations; the amount of reading involved; the geometric growth; logistical
analysis, I.didn't understand much of it.

* Anything Annoying: no; the Billy noises; dpubling.time graphics were screwed \
up; the moving cursor having writ moves on. . f

Anything Not Understood:' Some of the equations; no; some formulas were hard to .
read; needed?more time; the graphs; the math involved.
..‘/*f '
Anything Not ﬁork’ equilibrium was spelled wrong; no; skipped ahead before 1
was through reading once; numbers were printed in wrong spot once; bunch of
stuff went up on screen and was removed before I could understand it,e

Suggéﬁﬂions. could use some more introductory e§planations explain origins of
fotrmulas better; none; jazz it up a little; make it apply more to lab %
lectur'ec; get 8hades for windows so the glare is cut down on the screen,

-
- . .




N\ ‘w‘Summary of Comments on Diffusion & Osmosis Module
' Based on 48 General Biology Evaluations

. .

o i

- - .

Most Interesting: osmotic pressure reaches equilibrig&; diffusion of particles;

» ,interaction with the program; everything; none; the graphics; iqtroduction !
to osmosis; determining molecular weights; seeing the gas lay applied to
biological- procestes,

Least Interesting: reading was too difficult; osmotic pressure simulations; it
was all worth-while; ﬁone;'figuring molecular weights; diffusion was too slow,.
reading everything that was a review; waiting for discs to load.

Anything Annoying: have to switch between return and space keys all the time;
nqthing; wasn't very interesting.

" .
. ’

Anything Not Understood: how to calculate molecular weights; none; ‘
T terminology wasn't very clear,at _beginning. 3 .
T

-

Anything Not WO(k: No; the end; worked fine; wouldn't run first timé; part 3 say
to press '"reset'' to get to menu but have to press space bar instead.

Suggeétioh% Impfovement: ~make osmosis clearer; make it less game like; make
it fiore personal like asking.and using your name; use either return L
" 2 Or space not both; it was practically perfect, no.

N . - g —

v . -

Yo
- .

Summary of Comments About the Molecular Motion Module
Based on 35 General Bislogy Evaluyations

New Ideas: that diffusibn is a random process; nonéf,never reach an exact
equilibrium; diffusion is a fgnctiOn of density; diffusion depends on area
(volume), % .

Most Inferesting,Part: ability to change window size, particle numbers, etc.;
the graphics; random movements; seeing the results graphed out.
B - - '

s

v

Least Interesting Part: none (predominant comment); tended to be too iong; did
not understand time intervals; changing wiqdow size,

Annoying Parts: none (predominant); the rate at which 199 particles move ‘given

100 time intervals; having to reset the program; the inability to reach a perfect
_equilibrium; there should be more explanation of data input, changes related

to results; no thance to see final outcome before text came on screen’

.

' )
Anything Not Work: after® hitting button should have explanation as to how -to

get back into program; should have option for varying number of molecules
while keeping compartment and window size the same; none.




Summary of Comments on Taxonomic Keys Module
Based on 15 General Biology Evaluations

»d

¢
Most Intersting: classifying animals; all of it; classifying objects; adding
questions that could be used later. .

N

Least Interesting: none; trying to think of new questions; how to get from
one key to another; the cars; seeing the menu all the time"
R ,

¢ -
A .

14
Anything Annoying: Yyou can't erase a question; no; program wag-confusing 3
because it didn’t tell you what to do.

-
Anything Not Understdod: no; how the key worked at first, some directions on
menu was not clear; how to get to different parts of the program.
L
Anything Not Work: sometimes .it would not work i.e. get stuck or jump around;
on one disc it would not get past the menu.
! Suggestions: try to make it more error proof; program was very relaxing and
fun; should have fore sﬁored\ggfa to work with; {improve the 1nstructiog€. “
- i .
' ' - N c'
. X'
\\.

Sdﬁmary of Comments on the Mitosis & Meiosis Module
‘ ' Based on 55 General Biology Evaluations
Most Interesting Part: the diagrams; the whole thing (predominangt comment) ;
excellent graphics; very 1nformative;rg5aﬂ animation; different phases;
. excellent program; everything; chromosomes moving; cleared up confusion;
quizzes. .

Least Intereéiing‘?5§t: first part not\gs interesting as second gart; none
(predominan% comment); some parts had too much information without questions;
slow drawing process; was boring; best module yet; introduction; too much
information. .

Annoying Parts: . none; took a long time for cell to appear; ééiping for drawing
of cell parts; the words are hard to read on screen,

" Anything Not Understood: no; the number of chromoéomes got confusing; some

words were confusing; could use some definitions. : .

Anything That Didn't Work: pictures were not too clear; no. .
Suggestions: could compare both processes ‘at same time on screen; some words
difficult to read; graphs and picttres helped a lot; is it possible to go-
back to previous frame for review; maybe show difference in’plant and animal
* cells; more ‘definitions; list phases of mitosis and meiosis sidg by side
for coTparison. ‘ : \ -

N v

P
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Summary of Comments on BAFFLES Educational Computer Game
* . Based on 34 Evaluation Forms -

. 1) How interesting compared to other computer games?

more interesting less interesting . same . ‘ ’ \7 y
16 4 12
2) How difficult for studeng use? o '1/
too difficult tZo easy about right
2 1 29
N ~—
3) Relevance to science instruction: ) “
. Erelevant slightly- educational no relevance _ -
28 3 1 ' :

~ 2

4) Attributes of sei. mgipod -

noﬁé, hypothesis testing, thinking; deductinﬁureason}ng; ability to reason; methodoiogy; analysis;
insight; cause and effect.

.5) How many games played? . /;:>

&

.....

one two three > three ) R
’ .3 10 12 7 ,
) ‘ ' & e

6) .Would you like ta play game again? -

4 L—es -IE ' \
28 4 )

7) Objectives clearly defined? ' -
yes no ' : . ' - N\J)
29 3 ! ! . , I

- 8) Problems running program - % .

some; Synt3X error; none; rather not enter coordinatesg of . baffles' bad subscript error; game quite .

challenging -~ I liked it; 'no problems; add noises. . -

"ERIC T | ;

wll Toxt Provided by ERIC -
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Summary of Comments oh the Enzyme Activity Module
Based on 35/§enera1 Biology Evaluations

©

Mosﬂrlntcresting Part:’ graphing of output; when it showed how each variable
affects enzyme; effect ofs factors was awesome; none; visual aids (graphs);
changing® variables; regraphing on a new scale; .nothing - too confusing.

Least Interesting Part: whole thing rather dull; none; good program; none;
everything - couldn't understand it; waiting for graphs to be drawnm.
Annoying Part: none; need to be able to abort a run and start over; not

understanding it; could not understand information under graphs. \
N b

Anything Not Understood: ‘' clear on second run; not in the end; a lot was
presented; don't understand it' all; all of it; hard to understand what graphs
meant; why does Tt take 10-60 minutes when product molecules produced at
100,000/minute?; concenttation of enzymes and coenzymes.

-

Anything That Didn't Work: worked fine; division by zqss errors in 4010;
changing time constant can cause it to plot off scaléd™ subscript error in
line 162; undefined statement error in 915. ‘ .

Suggestions: make it more fun; provide hard copy; should be preceded by lecture
on enzymes; should be a limiting time factor; should study subject before
using module; explain what the 5 enzymes: actually dz; add graphic animation of
how an enzyme works; verror traps to prevent divisio by zero; provide HELP;
provide summary; add a lower level exploration program for beginners.

S



e

Summary comments on the Widgels module, Based on
50 general biology .evaluations

Most Interesting: Widgels 1oo§ed like cows; the.several crosses we made; entire
Program was helpful; the‘quiz at the enhd; explanations were good,

Least Interesting: Widgels got dull” after awhile; filling in of squares; none;

the breeding of the widgels; almost too eagsy; reading the text; the basics that
.we already covered. . :

y | \

3

Annoying Parts: lasted too long; none; everything made sense; was hard to keep
track of stuff; should be able to,.go back and review what you are doing more
often; was too long of a program; those little animals. )

Anything Not Understood: the back cross; nothing; some of the definitions.

Anything Not Working: none.

Suggestions: explain back crosses more clearly (predominant); a little too long;
program was fines have summary available as a reference; helped me understand

genetics betggp; after a question there should be an explanation of answers.

. L 4
L}
! ¢ Summary of Comments on the Life E&pectancy Module LN
{ Based on 45 General Biology Evaluations . .
’ /\ Vs

Most Interesiing Part: smoking =8 years of life; computations; all of it; general
toss of life.due to overweight, smoking, etc.; didn't take a lot of concentration;
seeing how long I could live; which questions were asked. -

Least interesting: none; program was sore of trite; dumb questions ($50,000/yr);
no real high points; questions that didn't apply. )

2

Annoying Parts: silly questions ($50,000/yr) ; none ; the fact that 3 years were
lost due to maleness; should have totalled loss after all questions were asked;

gave answer until end; should ask aboyt drugs; should explain how years to add
or subfract were figured.

)
- .

-Aftything in Program Which You Did Not Understand: no; are questions realistic;
how were figures arrived at; why liquor only took off‘1 year; why living alone
takes years off your life; why.they ask what age you are now; none of my grand-
-parents are dead and all are under 80 - so what do you answer for those questions?

- -

Anything About Program Which Did Not Work: no. ’

TJ . . e
Suggestiéns: more questions for more accuracy; sifte reasoning behind questigns;
it was fun; questions should include diet, drug intake, exercise, physical
problems, etc.; be a little more easy going; doq't tell user how old he is .o
going to be after every question ~ save it until the end and‘explain figure;
good program; love it; have questions cover past history. )
. ’ s

» 3
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Summary of €omments - The Amino Acid Ionization Module’ )
‘Based on 108 Cell Biochemistry Evaluations , e

Most Interesting Part: entire program; showing stepwise ionization of lysine;
titration curves; pH curves; good graphics; good review.

Least Interesting: titration of various amino acids; introduction; waiting for
pH to reach 14,

~

Anything annoying: no; graphs have no accompanying explanations; program ran
too slowly; the flashing cutsor; for_titration curves other than lysine there
was no way to tell which hydrogen ions were coming off.

Anything Not Understood: the final graphs of concentratiom vs. pH; concentration
curves; still unsure of ionization curves; didn't have enough directions for
running computer; didn't understand protic species. ’

!

Anything Not Work: mno; I didn't know how to sign off; program 5 did not come on;
without color I could not tell different lines on titration-curves.’ .

Suggestions: explanation of titration curves would have been helpful; program in
general was informative; could label different parts of titration curves;
including a post-test would help; more explanations would help; take :a small
protein and s pr ionization as in pig;/z

. )

Sumnary of Comments for the Enzyme Activity Module
,[ Based.on 104 Cell Biochemistry Evaluations

LLearn New Concepts: temp. effect on activity; effect of §H & conc. on activitzé/,/’/
good reinforcement of previous knowledge; materials used for experiments; ef
of coenzymes; better understanding of K s V max’ V & S; how to evaluate enzyme
getivity; none.

Most Interesting Poftion: post quiz; level 2; effect of coenzyme; -graphs;
entire 'program; doing lab experiment; titration curves for buffers;
interaction with computer. )

‘ -

Least Interesting Rorwxion: waitng for re-plots; none; time-product curves;

picking values over and over again. |,

‘e
-

Anything Not Understood: no; first part of second section was a little complicated;
some applications concerning buffers - never given the optimum ranges for the
enzyme, ‘how to choose buffer; coenzyme vs, product plot; in arginase, why isn't
liver homog. a good choice when its enzyme activity is highest.

v

Anything Not Work: no; points from graph went off screen; bad‘subscript error
line 117; in graph of product, formation vs, coenzyme concentration it did not
print the coenzyme conc. value. . ‘

{

Y

Snggeaéions: put instructions on how to operate machine on machine itself; discuss
how to choose buffer; put more than one graph on screen to help in comparisons;
quiz was really helpful. . . .
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Summary of~Lomments for the Photosynthesis Module
Based on 105 Cell Biochemistry Evaluations

New Concepts Learned: learned what happens in cyclic—nbn—cyclic dhosph.; most
ofs program material was new; learned how pathways of photosyn. interact;
wo, but was good review; explained pigment systems well. °

hd A

Most Interesting Part: graphs of cyclic & non-cyclic phosphorylation; repre-
sentétion%\of electron transfers; animated graphs; liked interaction with-
comprter; all of i{t.

[y

Least Interesting Part: facts about photosyn. I already knew; none; dark
reactions seemed to be anticlimax; dark reaction explanation seemed a bit brief.

-

Anything Not Understood: no; exactly where does carbon from COZ end up; can
cyclic and non-gyclic run simultaneously; if so, how many ATP are produced? .

-

I4
Anything Not Work: no

Suggestions: great program; could use more material on dark reactions; rework .
dark-part so it is similar to light-part; descriptions may be wordy; quiz and
questions were good; keep this program; could use quiz after dark reactions; very
informative;’ some pathways move too quickly; expand menu into subsections so you
don't have to-review entire sections.

. 2
L -
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v -Summary of comments on the Gent Code Module
Based on 105 Cell Biochemistry Evaluations

Y ’

New Concepts Learned: none; good reviéw; effect of shifting bases in a point
mutation; learned about frame shift mutation; learned more from book.

Most lnteresting Part: gene mutation; effect of mutation; RNA sequencing along
template chaini COmthe;/ipteraction.

Least Interesting Part: compleméntary base pairing simulation; none; sequencing;
whole program was very "plug & chug". - : )
: &= : cl
Anything Not Understood: no; why was,AUG chosen as a starting point - is this
standardized; is the template chain generated by random numbers to determine
the base sequgpnce after 1st codon; why is UAA a terminator codon;’ is a
terminator t last codon in the chain.

Anything Not Work: error statement "Next without for in 1210" during mutagen
program; incompleted "shif'" instead of “shift" in simulation of the two
typez/bf mutation; one too many A's for the chain of mRNA showing transcription;

kept{repeating point mutation portion; for point mutation portion it said the
mutagen concentration was too low - press [RETURN] - and got '"next without for
error 1210". .

Suggestions: it was very short - can't review first section without starting
all over again; could give examples of disease caused by mutation and show type
of mubytion involved; more explainations could be given; could use ajpost
quiz; might give student a chance to figure out amino‘acid code using a genetic

__code dictionary; could be a little more complex; further discussion of tRNA

.- cand mRNA would be helpful; allow student to do some of the coding work;
possibly coulg simulate ribosomes at work; make the program more interactive;
$low things down; include a model or explaination of codons.

.
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Summary of comments for the Lac Operon Module
“Based on_102 Cell Bigghgmistry Evaluations -

learn New Concepts: It was all new; how the lac operon works; helped explain
gene regulation and repressor protein action; good reinforcement of lecture
material; yhere and how lactose binds with regulator protein to prevent it from
inhibiting| the operator; when 1actose is absent then the mRNA is 1nhibited

4 z '

Most Interesting Part: graphical presentations; the simulations; finding concentra-
tions in the cell; the experimental part; what happens when you add lactose and
" a lactose enzyme to a system,
1

least Interesting Part: simulations; none; explanations at beginning of program;
discusslon of regulator gene action; program was boring.

Anything Not Understood: difficult concept but finally got it; the last simulétion;
exactly why the concentrations of the enzyme varies with time - there didn't

seem to be & pattern; some of the numerical data was unclear, involvement of the
"operator'" in the system was unclear.

’

Anything Not Work: no; getting out of the lactose diagram explanation§ how to'
end the program; if data was entered out of range the program was terminated -
should give a re-enter statement instead. .

& At e ‘ <-—\ |
Suggestions: slow downm sbeed of screen for simulations; on graph it 1s'hard to tell
the difference between the enzyme curve and the mRNA curve; try simulations with
other bacteriavas well as E. coli; concentration numbers could be ]
{lashed a little slower; interesting program; give more visuals in introduction;

could use a poSt quiz, perhaps a longer or/and slower program would be in
,order - went through this one 4 times; could illustrate the lactose - reg.
protein complex and mRNA - re. protein systems;

the statement "repressed genes do’not synthesize mRNA hence do not lend to the
format ion of proteins" should be clarified as to what genes are being referred
to - structural or regulatory genes; could use an ending.

- ‘\; 1,
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UNSOLICITED COMMENTS AB&UT COMPUTER MODULES -
/ < .

Ce

. BN
. » Five computer modules were used %o augment the
instruction of cell blochemistry during the spring quarter
ot 1982. Students examined the pPOgPamStOh an ad 1lib
v basls and recelved 10 points (equivalent to one recitation
. qutz) for reviewing all five modules. The following -
un-soliclited ‘remarks were volunteered by ‘the 125 students
who filled out the course evaluation sheets. It is
blgnificant that there were no negative gomments.
"The computer modules were very helpful in the
relnf{orcement of ‘concepts.” ) .
~ ™~ s
"Computer simulations made some points interesting.
&
"The computer modules emphasized some of the more _
\ difficult concepts.,

. "The Biosmulations were also An added help in
clarifyling certain subject matters.

"Computer simulations were great help in understanding
. the material. :
"I especially liked the computer simulations. There
¢an't be too many of those in this course. They force
student interaction with no real intimidation or pressure
as in a classroom sifuation. They cah't replace lectures,
but on difficult subjects, they do help a lot.

"I e#eally liked the phoophorylation computer modulell
®, "Dhe SUMIT project was very helpful.

"The computer modules were very helpful=1I only wish
there had been moére of them.

. "The computer simulations helped quite a bit. They

helped in visualiizing quite a bit of the misunderstood
materlal.

“

"The use of computer simulations was an 1nterest1ng
"way to learn Bilo-Chem.

N "The computer simulations were also helpful, although
the first two seemed awfully basic.

"Computer simulations: helped when it came to
difficult material- use moré of theml!

QI liked the computer modules- more of them!

: . C S 323 .
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"Computer-simulations were instructive and cledrly a
big plus. , )

"Computer modules were a good idea, I liked the one
about enzyme activity best because it allowed me to
simulate actual experiments and make decisions an
experimenter would make.

-
[
L]

"The simulations were a great aid in understanding
material. 7

as ’

"I liked the simulations . they helped to clear up some
mlounderstandings that I didn't realize were there.

’

"The computer labs helped a great deal in
underotanding material." .

" Blght peoplé also commented that the computer modules
were very helpful. . »

’
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APPENDIX C
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A Llst of WOPkShOp Attendees who Participated in the

. +

Formative Evaluation of* SUMIT Modules during the summers of .
1980 and 1981. .- .
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MICROCOMPUTERS AND MODELING IN UNDERGRADUATE LIFE SCIENCE INSTRUCTION

A
“

Arnhoit, Phlllp J.
5270 N. 53 '
Mllwaukee, Wi 53218
. CONCORDIA COLLEGE
3210 W. Highland /

Milwaukee, WI 53208
Wife: Karen
Children: Laura Lee (5) Mark (4)

Local Address: DH 3105 G

Belbonl,HHuberf .
Post Box 151
Chipley, Florida 32428

Col lege Street

Marlanna, Florida 32446
wife: Pat .
Children: Brlan, Tonya

DH 2104 F .

Local Address:

Bergstrom, John T.
3803 Tennessee Dr.
Rockford, IL 61108
ROCK VALLEY COLLEGE

. 3301 N._Mulford
Rockford, IL 61111
Loca! Address: EWH 201
Freeman, Howard L. f
Box 688
McKenzle, TN 3820!
BETHEL COLLEGE
Department of Blology
McKenzle, TN 38201

Wife: Sarah

Children: Elalne (14) Carl (12)
Local Address: DH- 2111 G
Gladstone, Karen J.

2 Thorndike Street

Arlington, MA 02174

NORTHERN ESSEX COMMUNITY *COLLEGE
Eliot Street o
Haverhill, MA 08130 -
Local Address: Wads GIIE

Houston, James D.

2201 S. 73

fFort Smith, AR- 72903
WESTARK COMMUNITY COLLEGE
P.0. Box 3649°

Fort Smith, AR 72913

. CHIPOLA JUNIOR COLLEGE - . ...

¥

Howard, frank R. L

2333 N. 6ist. Terr .
Kansas Clty, Kansas 66104 ‘
KANSAS. CITY COMMUNITY COLLEGE

7250 State Avenue

Kansas, Clty, Kansas 66112

Wife: Barbara

Local Address: Hancock Campgrounds

Howze, Gwendolyn B. ’ "
3838 Roseneath Drive, Apt. 4

Houston, Texas 77021

TEXAS SOUTHERN UNIVERSITY

320! Wheeler Avenue __ = - . o
Houston, Tx 77004 !
Local Address: .Room 537, EWH ‘
Johnson, Harvey G. A.

04 Central Drive

Forest Clty, IA 50436
WALDORF COLLEGE '

Forest Clity, IA 50436

Local Address: EWH 203

L&MW,WUIhm .
7000 River Avenue ~#
Charleston, SC 29406
TRIDENT TECHNICAL COLLEGE
Department of Llfe Sg¢lences
Charlieston, SC 2406

Local Address: Atlantic Mine, Mi

Meredlith, Willlam G. ¢
Box 85, 535 West Maln S.

Emmitsburg, MD 21727 .

MOUNT ST MARY's COLLEGE

Emmitsburg, MD 21727 |,

Local Address: EWH 205

Polson, Charles D. .
%1994 A. Highland Avenue

Melbourne, Florida 32925 .

FLORIDA INSTITUTE OF; TECHNOLOGY

Dept. of Blologlical Sclence

Melbourne, Florida 32901 . be.
Local Address: EWH 207

Russell, Homer T.

1532 Lel?a Lane

Naqogdoches. Texas 7596!

STEPHEN F. AUSTIN STATE UNIVERSITY
Box 13003 '
Nacogdoches, Texas 75962 .. LI
‘Local Address: [EWH 538 ,. . .. . B
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Schlelcher, Jeanne d'A
2880 S. Federal #212°
Denver, Colorado 80236
LORETTO HEIGHTS COLLEGE
3001 S. Federal

Denver, Colorado 80236
Local Address: EWH 256

»

Snow, Beatrice L.

7 Brandt Drive

Woburn, MA' 01801
SUFFOLK UNIVERSITY

41 Temple Street
Boston, MA 02114
Local Address: EWH 209

Stratton, Léwlis P.

22 Zelta Drive .
Greenville, SC 29609
FURMAN UNIVERSITY .
Department .of Blology :

Greenyllle, SC 29613

Local Address: EWH 210

Tank, Frederick, H. Jr.

1026 State

Traverse Clty, Michlgan 49684

NORTHWESTERN MICHIGAN COLLEGE
Front Street

Traverse Clty, Michigan 49684

Wife: Tina

Chl ldren: ﬁignnlfer (14) Matt (I1)

: son (8) David (5)

. - Alex (2)

Local Address: DH 2012 B

Watrous, James J.

115 Elmwood Avenue

Narberth, PA 19072

ST. JOSEPH'S UNIVERSITY

Clity Avenue at 54th.. Street

Phl ladelphia, PA 1913]

Local Addréss: EWH 212

Wright, David L& 7

2327 Jefferson

Oshkosh, Wisconsin 54901

UNIVERSITY OF WISCONS IN-OSHKOSH

Oshkosh, W1 54901

Local Address: EWH 212

Zlschke, .James A.

406 lvanhoe

Northfleld, M 55057

ST. OLAF COLLEGE —
Northfleld, M\ 55057 ‘ .
Local Addresss” DH 213 B -

-

v

L4

d




PRI ]

]

JULY 20 JULY 31, 1981

Ahshapanek, Don C.
1845 W, 28 Terr

Lawrence, Kansas 66044

o HASKELL INDIAN JUNIOR COLLEGE —  KEN

Arnold, Richard A.

160 Caldecott Ln. #226
Qakland, CA 94618 .
UNIVERSITY *OF CALIFORNIA BERKELEY

~

Dolph\ Gary E.

‘o 2209 dQuvoir Ct.
i Kokomo,

Indiana 46901
INDIANA UNIVERSITY -KOKOMO

Feldballe, Jewnnette G..

855 Woodrow St.

Madison, Wisconsin 537}
EDGEWOOD CQLLEGE
Hibschman, Wi\lliam F.

709 Deerbrool Road

Bel Alr, Maryland . 2f0'4
. HARFORD COMMUNITY COLLEGE

Lee, Chin-Chiu ‘ !
29 Maple Drive
Swoyersvilfe,
KING'S COLLEGE

PA 18704

ngier, fkbmas S.
118 Plaines, Apt. A-3
Dodge City, Kansas 6780}
. DOOGE CITY COMMUNITY.COLLEGE
-

Nussbaum, Francis E.
Box 458-
-Barbourville,

Kentucky 40906
_~ UNION COLLEGE '

7

Pasby, Brian -
1825 Main Street
Shrub Oak, New York
PACE UNIVERSITY

+1Q588-

.

" Pippitt, David D.
1608 Benton,'Street
Rockford, | llinois
ROCKFORD COLLEGE

611Q7

.

Roy, Donald G. \ .

~2316 Watervale Road .
Manilus ork 13104
CAZENOVIIA COLLEGE

)

Ray!, Dgégld Robert .
2526 HouXel-Craft Rd. N.W.
Bristolville, Ohio 44402

Villemure, Sister Paul James
211 E. McMillan Avepue
Newberry, Michian, 49869
BARRY COLLEGE

Wiltshire, Chardes; T, .
I511 S. Monticello Road
Canton, Missouri 63435
CULVER-STOCKTON COLLEGE

/
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