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I. INTRODUCTION

The purpose of this report is to sumnarize the major activities related
to the development, field-test, evaluation, and marketing of “he Scientists at
Work program which combines computer-assisted instruction with data base tools
to aid cognitively impaired children in learning and applying thinking skills
in science.

The project's objectives included:

- Objective 1: Develop a CAI program that combines the power,
open-endedness, and flexibility of general purpose data base tools
with the guidance and direction of an interactive "coach". This
objective was met in September 1988 prior to field-testing; a final
product consisting of a general User Guide, Lesson Plans, Teacher
Guide, Student Handouts, overhead transparencies, an 18-minute
videotape, and the seven disc Macintosh HyperCard program was
delivered and demonstrated to ED/OSEP on December 15. Subsequently,
a refined version was developed for preview by potential software
publishers and distributors. Print documentation is included in
Appendix A. A paper describing the interactive Advisor is included
in B.

- Objective 2: Demonstrate the effectiveness of the program in
classroom settings through a field-test with teachers and students
representative of the target audience, including cognitively
impaired and learning disabled students. The field-test was
jnitiated in ten classrooms involving 408 students and five teachers
beginning in September 1988 through February 1989. The initial
field-test occurred during September-December 1988 in the following
Virginia schools: Fairfax County Public Schools, Falls Church City
Schools, and Prince William County Public Schools. Based on
refinements to the program, one of the devlopers also field-tested
the program in one school in the Lansing, Michigan area, which was
associated with development activities undertaken at Michigan State
University. The results of the field-tests/evaluations are included

in Appendix C.

- Objective 3: Develop a plan for demonstrating, promoting, and
marketing the package.

The remainder of this report summarizes the activities conducted thus
far and those planned for the immediate future.
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I1. SCIENTISTS AT WORK DEMONSTRATIONS/PROMOTIONS

The primary objectives of the promotion/demonstration activities
regarding the Scientists at Work program were:

- to make practitioners, primarily special education teachers, aware
of the Scientists at Work program and to obtain comment and feedback
from them;

- to demonstrate the capabilities of the Scientists at Work prograu
and the approach to teaching information processing skills to key
members of the special education technology R&D commurity and other
researchers and developers interested in alternative learning
methods for cognitively impaired children; and

- to orient potential publishers, distributors, and vendors to the
Scientists at Work program.

To accomplish these objectives, a number of major activities were
undertaken, including:

- numerous demonstrations and presentations at key meetings,
conferences, etc.

- development of a broadcast-quaiit,, 18-minute videotape, produced by
the rFairfax County Public Schools, Division of Instructional
Technology and Media; and

- preparation and publication of articles for journals and interested
parties.

Below we summarize the major promotional activities which have taken
place thus far in this project.

A. Special Education Technology Project Director's Meeting (June 1988)

The initial version of Sciantists at Work was demonstrated to OSEP
Project Directors during the annual neeting. In addition, several publishers
in attendance (e.g., Apple, IBM, Educational Activities) also viewed the
program and provided feedback. Publishers had some concern about where
Scientists at Work would fit in the curriculum and the lack of structure.

ty



B.  IAM Conference (December 1988)

The Scientists at Work program was officially announced and presented to
approximately 50 attendees during a special session at the TAM Conference in
Reno. In addition to high interest among developers, several publishers
(e.g., DLM) expressed some interest in marketing the package. A large number
of Apple staff in attendance reaffirmed their interest in promoting the
program, including the production of 200 copies of the videotape and program,
which would be shared equally among Apple staff (particularly ETCs) and the
project team for subsequent distribution for cost.

C. Education Technology Center (December 1988)

The Scientists at Work program was demonstrated to the Project Director
and other ED staff at the Technology Center. The Center subsequently
requested and was sent a copy of the program for demonstrations.

D. Florida Instructional Computing Conference (January 1998)

The videotape was presented to MECC and Sunburst during the FICC. In
addition, other attendees who expressed interest in the program were also
shown the videotape. Both MECC and Sunburst were sent copies for their

review,
E. Maryland Instructional Computing Conference (March 1989)

Approximately ten publishers attended a special video presentation of
Scientists at Work during the MICC, including several TAM members (who were
primarily interested in development), IBM, Apple, Vartage, DLM, and MACRO,
among others.

F. Software Publishers Association Conference (May 1989)

During this conference, videotape presentations of Scientists at Work
were made to several publishers, including Davidson & Associates and The

Learning Company.



G. National Education Computing Conference (June 1989)

A panel session, involving the field-test evaluator and one of the lead
field-test teachers, presented the field-test results as well as a video
cegment of Scientists at Work. A surprisingly large number of European
attendees were at this session. Several attendees commented on the field-test
findings and the nature of the program, particularly the functions of the
interactive coach.

H. International Federation of Information Processing Societies
Working Group (June 1989)

The Scientists at Work program was demonstrated to approximately 20
attendees from different countries during the Reykjavik, Iceland conference.
It was also demonstrated to the IBM contingent from 2elgium.

Other presentations of Scientists at ifork were made by members of the
project team during the Colorado Tachnology in Education Conference, an ASTD
Special Interest Group meeting focusing on computer-based training, at
Columbia Teachers College, and at Technical Education Research Centers (TERCs)

in Cambridge.

In addition to formal presentations, the Scientists at Work videotape
has been included in the following television broadcasts: (1) a Midlands Star
School broadcast in April; (2) the School Vision Program, broadcast by PBS in
May 1989; and (3) numerous broadcasts on the Fairfax County (Virginia)
Learring Channel in July 1989.

In addition to presentations and demonstrations, Scientists at Work
developer Dr. Beverly Hunter, President of Targeted Learning Corporation, has
prepared three papers on Scientists at Work, including:

- “Scientists at Work in the HyperCard Environment", to be published
by The Computing Teacher (ICCEF



- "Collaborative Learning in the HyperMedia Environment", a paper for
thg world Conference on Computing in Education (1990 in Australia);
an

- “Scientific Inquiry in HyperText: Scientists at Work in the
Classroom", to be submitted.

Copies of the program have been provided to selected researchers and
publishers in the United States and Europe.

In addition, project evaluator Dr. Charles White distributes the NECC
paper, including field-test results, upon request.

As a result of the above promotional activities, a variety of
individuals from different sectors have requested copies of the program and/or
videotape. These range from such teacher education universities as Harvard
Graduate School of Education to software evaluation centers and model
technology schools (see Appendix D).

No immediate plans for additional promotion and demonstrations to
potential users are planned for a variety of reasons. First, we are still
awaiting a final decision by Apple for a joint promotional venture, whereby
Apple will produce approximately 200 copies of the videotape and program for
internal distribution for demonstration purposes and to provide the project
team an equal amount for distribution to key members of the R&D community and
others. The agreement with Apple Computer has not been finalized for a number
of reasons, including: (a) a lack of specific focus within Apple Computer for
this type of program (more than 11 individuals at Apple have requested copies
or otherwise have been involved in this process); (b) several recent
reorganizations within Apple corporate in Cupertino and the decentralization
of all promotional activities to Apple's six regional offices; and (c) the
apparent new priority direction for Apple's promotion of the Macintosh within
education (i.e., desk-top publishing as opposed to middle-school level
instruction). Several options are available if Apple's commitment is not
obtained in the immediate fiture, as described in the marketing section which

follows.



I1I. MARKETING PLAN

In this section of our report we summarize major marketing and
distribution activities, primarily discussions with software publishers, for
marketing the Scientists at Work program and the videotape. A royalty
arrangement has been negotiated with the Fairfax County (Virginia) Public
Schools for sale of the videotape. The proposed royalty for the program, to
be divided among the three groups, is approximately 12 percent. We have
suggested that publishers make the program available for less than $100 and
that the tape be priced at $79 or less.

Below we summarize the nature of negotiations and discussions with major
publishers.

A. Sunburst Communications

Discussions were held with both the President and Vice President of
Marketing for Sunburst during the FICC, NECC, and SPA Conference. While
Sunburst was initially very interested in the program, after a detailed review
of the Scientists at Work they declined to market the product in its current
form. They felt that the cost of the Macintosh and hard disc drive currently
required for the program woild be difficult for schools to justify for this
program. As an alternative, they suggested that the Scientists at Work animal
data base be converted to CD-ROM, thereby reducing the requirement for an
external hard disc drive. This alternative is being assessed by the
development team.

B. The Learning Company

The Director of Development Dr. David Ruben, who has developed several
software products under grants from ED/OSEP, was very interested in the
program but felt that the company's current thrust will remain basically at
the elementary level and, hence, the program would not at this time be
appropriate because of the middle/early high school level target audience. He
indicated they might be interested in another version of the program, but not
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under the HyperCard environment with a hard disc. Such a program would be in
C language. This alternative is not being pursued.

C. Scholastic

Scholastic has reviewed the videotape but expressed some concern about
the marketabil‘ty of any data base programs in the current market. They also
expressed concern about the high cost of the Macintosh hard disc/HyperCard
environment.

D. Claris Corporation

The Director of Education Marketing at Claris felt that the program was
very exciting; however, she also felt it did not fit intn the current line of
Macintosh products, which are basically tool applications rather than the use
of data bases, to provide instruction. If their current direction changes,
they will contact us.

E. Deve [opmental Learning Materials

The Director of Software Marketing for DLM, which has distributed a
number of OSEP-funded product development efforts, felt that the level for
Scientists at Work was slightly higher than their current K-6 target market.
They also expressed concern about the current low level equipment base of
Macintosh computers used for instructional purposes at t.e junior high level.

F. Davidson & Associates

Several meetings were held with the key staff at Davidson, including the
President, during the SPA Conference, FICC, and NECC to discuss the
possibility of their marketing Scientists at Work. Davidson was rot initially
interested because of the lack of Macintosh software iine. Recent intzrest
has been kindled because of their serious consideration of a new product line,
which is Macintosh based. Discussions with Davidson continue.
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G.  MECC

On three occasions members of the project team met with the President,
Vice President, and Product Development staff from MECC to discuss their
marketing of Scientists at Work. MECC staff expressed consensus regarding the
high quality of the product and the need for such . product in schools. Also
they felt it would complemert their planned Macintosh line of software. They
expressed some concern over: (1) the relatively small base of Macintosh
computers equipped with an external hard disc drive in middle school science
programs; and (2) several changes which would have to be made to facilitate
incorporation into the curriculum. Negotiations with MECC were continuing
nicely until recently, when the state legislature mandated that MECC be sold.
As a result, MECC indicated that at this time they could not seriously
consider taking on Lhe Scientists at Work product.

Given the recent situation at MECC and its inability to move on
Scientists at Work at present, it would appear that several options exist
worth exploring.

We will continue to contact new publishers and/or those previously
contacted to assess their general level of interest. One such possibility is
the ICCE, which recently announced a new line of courseware, entitled Teaching
Thinking Skills with Databases (see Appendix E). Since this proyram focuses
on grades four through eight, Scientists at Work may be considered a nice
supplemente] product. However, this will likely be the first HyperCard-btased
product from ICCE. Dave Moursand, Executive Director of ICE was very
interested and has been sent a copy of the Scientists at Work program and
materials. We recently contacted Broderbund, who expressed interest in
marketing the product, a copy of which has deen sent for their review.

we could seriously consider modifying the program to improve its
marketability, particularly lowering the price of the Macintosh platform. One
such way would be to convert the data base to CD-ROM, which Sunburst has
suggested. DOr. Beverly Huuter is pursuing this alternative in terms of cost
and level of effort with both Apple and Sunburst.

-
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We could pursue the possibility of converting the program from HyperText
to LinkWay, which IBM announced one year ago. During the NECC, it announced
three new cards which basically convert the PS/25 to a videodisc capability
without full motion; however, it appears that IBM will announce a capability
to provide full motion video through digitized, compressed, converted tapes.
IBM has offered to pay $15,000 for delivery of 600 converted Scientists at
Work programs which execute on LinkWay. We are currently assessing the time
and effort for such conversion; a preliminary assessment is included in
Appendix F.

Since the above alternatives are not mutually exclusive, we will
continue pursuing each, with the highest priority being placed on the first
alternative. According to high level Apple officials, while the Macintosh
base is still growing, it is still not great enough at the middle school level
for instructional purposes to encourage méjor publishers/distributors to add
Macintosh programs to their lines. Given anticipated growth in the installed
base over the next six months and the anticipated price reduction of the
Macintosh, the relevant base for the target population should have almost
doubled, after which time new interest into the Macintosh software
distribution arena can be expected. Hence, while pursuing the above
publishers, we will also be contacting additional publishers who are entering,
for the first time, the Macintosh education software market.
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Preface

This Users' Guide describes the Beta version of Scientists at Work as of
January 1989. This Guide, and the program, are for limited distribution
under a Beta test agreement. The Guide has not been edited in final form
for publication, and may contain information that does not correspond
with the current version of the program,

Scientists at Work was developed and tested with support of a grant from
the U.S. Department of Education, Office of Special Education Programs,
to Education TURNKEY Systems, Charles Blaschke, Project Director.
Barbara Bowen, Director of Apple Computer's External Research,
provided Macintosh equipment for developing and testing the program.

Technical Director and designer of the program is Beverly Hunter,
Targeted Learning Corporation in Amissville, Virginia. Richard McLeod,
Michigan State University provided science education direction and
collaborated in design of the data base tools. Kris Morrissey and Jim
Harding, Naturalist of the Michigan State University Museum provided
the animals data and project ideas. Glenn McPherson wrote the
Hypertalk scripts and contributed to the design of the data base tools..
Cameron Wood drew the animal pictures. Charles White, George Mason
University, is the external evaluator and is responsible for the field test.
Judith Wilson, Director of the Microcomputer Information Coordination
Center at the University of Kansas, provided advice on special education
requirements for the program.

Teachers participating in the field test in the fall of 1688 include Rita
Jouhnson, Jeanne Meadows and Mike Lester of Fairfax County Virginia;
Brian Gibbs of Prince William County Virginia; and Nancy Mattran of Falls
Church Virginia. Students who contributed in-depth testing and
evaluation of the program during the summer of 1988 include Chris
Sisson, Joe Berger, and Jeffrey Mason.

Beverly Hunter is the author of this User's Guide. Her address is
Targeted Learning Corporation, Rt. 1 Box 190, Amissville, VA 22002.

Scientists at Work User Guide DRAFT €/13/89 2
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1. Introduction

Scientists at Work is a computer program designed to help students in grades 7 to
12 develop and apply skills in scientific inquiry and information handling.
Scientists at Work provides students and teachers with projects, a set of tools for
working with information, a collection of visual, sound, numeric and textual
information about animals, a structured notebook for planning and recording
results of experiments, and an Advisor to assist in learning scientific methods and
information-handling skills.

What you need

Scientists at Work works on the Macintosh™ Plus, Macintosh SE and
Macintosh II. Minimum 1 megabyte memory and a hard disk are
required. A printer is highly recommended. You need Macintosh System
version 6.0 or higher, and Hypercard version 1.2 or higher.

About this guide

This Users' Guide is organized in five sections. This section introduces
the program. Section 2, Getting Started is a short tutorial for those who
like to jump right in and try a sample learning activity. Section 3 shows
how the program is organized. Section 4 provides a reference on how to
use the program. Section 5 is a quick reference guide you may place
beside the computer for your students. Appendix A tells how to install
the program. A separate Teaching Guide with student worksheets
accompanies this Guide.

Instructional purposes

Scientists at Work is an innovative approach to helping students learn
science, specifically life science, while at the same time developing many
of the problem solving and information-handling skills educators
consider vital.

While using Scientists at Work, students develop understanding of
concepts such as hibernation, parental care of young, body heat source
(commonly considered as cold blooded and warm blooded animals),
longevity of animals, and the food chain. They develop this

understanding while investigating problems relating to each concept.
Scientists at Work provides the tools to help students successfully solve a

range of problems focused around the concepts so that their
understanding of the concept is not a superficial reiteration of facts, but
includes generalizations, exceptions, and inferences about the

exceptions.

To begin understanding the capabilities of Scientists at Work, you can
work through the introductory exploration provided in the next few

Scientists at Work User Guide DRAFT 9/13/89 6



pages. This may take from fifteen to 30 minutes, depending on how
much time you want to spend exploring. If you get sidetracked in your
exploration of the program, that's fine. You can always click the Home
button and begin again.

2. Getting Started

This step-by-step tutorial will help you get going quickly in an
introductory experience with the program.

1. Sign on to the program under your own name.

Follow the instructions in Appendix A sections A, B. C, and D.to install
the program on your hard disk, register your own user name on the
program, and then sign on under your own name. After you do this,
you should be at the Nature Center Entrance, which looks like this:

[ ]Play Scuads ‘

Canpesne) Scientists at Work

Beverly Hunter. Targeted Leerning Corporsticn
Glenn McPherson, Programmer
Richard McLeod. Michigan State University
Kris Morrissey, MSU Mussum Quretar
Jim Harding, MSU Naturalist
Charlss White, George Mason University
Cameron Wood, Artist

odrys grantto Education TURRKEY Systems, Charles Rlazchks, Project Director
from the U.S. Depestment of Edicetion Office of Spacial Educstion Pr
aadby & Eraatto Michigen MRate Usiversiy (zom Apple Computar Inc. Extarasl Rasestch,

Contirme

2. Visit the Science Advisor.

At the Nature Center Entrance, go to the Advisor's Office by clicking
the Science Advisor door.

3. Click the Advisor's
Conversation Bubble.

If this is your first time using
e the program and you have
iyt signed on under your own
name, the Advisor at this point
will suggest that you click the

rabbit in her hand. Do so.

Mimm:

Advisor's Office
4. Continue exploring, following the Advisor's advice.

Scientists at Work User Guide DRAFT 9/13/89 7
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The Advisor button looks like this: . Click her anytime you are
ready for more advice about what to explore. Then do whatever she
suggests. When she tells you to "Pull down the OPTIONS..." that means to
click the mouse on the OPTIONS and hold down the mouse button as you
drag down the options list. You might have to practice that a couple
times.

As you explore, the Advisor is keeping track of your progress. When you
have explored all of the parts of Scientists at Work that you were asked to
look at, the Advisor will permit you to sign up for a Hibernation project.

5. When the Advisor says you are ready, choose the Hibernation project.

After you have completed your exploration, the Advisor will tell you that
you are ready to sign up for a research project. When you get the screen
that shows the projects, click the "Hibernation" project button.

6. Sign up for the Hibernation project.

After you click Hibernation you will see the following screen. Continue
reading through the screens that describe the Hibernation project.

Hbernation Progect

People 1n some parts of the worid heve noticed that soms soimals hibarnate®
for pert of the yesr, whils othar snimals do not. We heve besn wskad to
investigate this. Whet are the charectaristics of tha animals that hisernate? In
what weys are thay different from saimals that do not hibaroate?

( Ssy more sbout Hihamation pro jact j

W 8 word hiss 30 asterisk ® boside ¥, you
60 ohiok o0 W wird \a ¢ & éefnRtien.

Scientists at Work User Guide DRAFT 9/13/89 8
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Somas snimals hibernste £ ¢ period of tims sach year. Thay find & sefe place
whare they o to slesp. Their heart rete end breathing slow down. Thay do
not est for the entire time, which mey be sevarel weaks.

We hove besn asked to prepere o report that talls about hibarnators. Ia what
ways are they different from snimals that do nat hibernate?

3

(" Vwaent to sign up for this project )

Hizrnation Project Sign-up

(Ciek hora ta sign up for Hibernation project)

Sudents working o the Qussiond |
hbernstion project mlna

L7 [ — |
.03 1] (SEEEEE—
F TV T S—

NOTE: Any time you need halp
with your project. §o to the
Advisor's office and click op her
Conversetion bubble.

%

Finally, click to sign up for the hibernation project. Notice that your
name is added to the list of students working on the project.

7. Get the Advisor's help in getting started with your project.

To experience the Advisor's help in scientific methods, click the Advisor
button. At her office, cli_k her conversation bubble. She says she will
help you write a research question. The next screen looks like the
screen below and offers various kinds of help on defining the research
problem and developing questions. Look at all of them by clicking on
each button in turn. Anytime you want to get back to the previous

screen, click the Return arrow

Scientists at Work User Guide DRAFT 9/13/89 9
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One wey to defing s probler is © break it up (nto one or more specific

quastions you want to enswer, Click on esch of the buttoas below end reed
whet [ cem tesch you.

Here are exampls qusstions for your projacts (Whetise qunuon? )

( why es= » questien? )

(Wnhen te esk @ question)

Here [ balp you write your own question:  (_NOw to 83k @ question )

n

Nature Conler

Exampicsof Questions abant Hibernation

» Which antmals in the date base are hibarneoes? Which are not
hbernstors?

+ Are hibernetors mainly (n cortein classes? clase or clesses?

+ In the clase of animals that hes the most hibil. haters, what ere the «
charectaristics of animals In that class that mitht halp axplaia hibernation®
« In the clase of entmals that hes the most hibernstors, why are some animals
in thet clase NOT hibernators?

I there s relationship betwesn habitet® and hibernetion?
« Is thare s relationship betwesn body hest source®sad hibernation?
« Is there & relationship betwesnfood chein® snd hibernation?

+ Why do somse snimals hibsrnste?
m W 5 word Mg 3A MUruk® afier 8, you
Kenwe Conter 000 ohol on We word e 0¥ ¢ Gofirvtum CD

Next, click HOW TO ASK A
QUESTION. Notice the
instructional tools that are
provided to help you build a
reasonable question. Click the
word "class" in the scrolling list.
Then type the question "I
wonder if more mammals than
birds are hibernaters." When you
click "Remember this question”,
your question is copied to your
notebook and the data base
automatically.

Notice as you pursue various

avenues that the information is

directly relevant to your
ibernation pr . If you had

chosen a different project, the
examples would have pertained
to that project.

................... [ I T

How to ssk a quastion..
Haere 19 o list of oll the Aslds you have svallsble in ths Animals date bese:

Young e Egpn
Class

Dt

Weight ta Lhe
Waipht ia R

Lengeh in Fot

Click on oa® fisld you think might heve somathing to do with whether or act [
o srumal hibernstes. ’

Illm If more mammals Aibernate thes birds?

-

% (" memember this quesyan ) ) 5

Notwre Conter

8. Plan what information will help answer your question.

Go to the Animal Data Base by pulling down the Options menu and
clicking "Animal Data". Since this is just a quick introduction, you
probably don't know enough yet to be able to make a plan for getting
the information you need. So, here is the plan: you will select a set of
animals that will help to answer your question. Remember, we want to
know whether hibernation is related to Class and we were wondering
whether more reptiles hibernatc than do birds. We are going to use
the Select tool to select only those animals that do hibernate. Then we
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will make a bar chart of the hibernators, showing what Classes they are
in. This will show us if any birds hibernate and which classes have the
most hibernators.

9. Select animal records where the field Hibernates contains '"Yes'.

In the Animal Data Base, choose SELECT from the pull down OPTIONS
menu, and proceed through screens like the following,.

Select Animal Records

Choese & fieid te select by:

Common Neme
Foed Chein
Enemies

Bedy Noeet Seurce
Cless

Select Animal Records

Select snimeis where NIBERNATES:

{ Cancel | (does not contein) l cgnteins l

((wrtts new salaction sntence )

(ratermustent ) (Belemaranimaie )
el saimalspejected,
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ERIC BEST COPY AVAILABLE “)

Full Tt Provided by ERIC.



When LIST is displayed, click it

and it will display the choices. You Salect Antmal Records
need only highlight your choice
and it will be typed into the box for Select for NIBERNALIS containg ?
you. Try it by selecting "YES." [vas
Cue]
( retermmunn ) ((sumavasamas )
w8 Q

Select Animal Records

ordy RNATES containg "Ye
Seloct further?
[ v J{ o ] -

d

{(Wrtnn sow salaction senvence |

Cranmuiea ) (solematsaninus )

— F

After you have created your selection sentence, the program will ask "Do
it?" . Choose to do so by clicking "Yes".. The selection process will take
about one minute. Once the aniinals are selected, you will see a scrolling
box with all of the selected animals listed.

<A

Now return to Animal Data by clicking the Return arrow. You will see your
selection sentence displayed and you will be looking at data for only those
animals that hibernate. This process of selecting is a very important
process in science. The selection process is one way of controlling
variables. By selecting only those animals that hibernate, you are
controlling the variable, HIBERNATES, to one value, YES.

Scientists at Work User Guide DRAFT 9/13/89 12
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10. Chart the selected data.

To answer your research question, you could, of course, look at each
selected record and see what class of animal it is. However this would
take a long time. There is a much quicker way.

Now you are going to produce a bar chart that will help to organize and
summarize the data that was selected. Pull down the OPTIONS menu and
choose Graph. Select Bar Chart. Now you are faced with the following
screen of choices.

Since our interest is in which

BarChart class of animals is most likely to
hibernate. choose NUMBER OF
([ umber s mimsty ) ANIMALS BY CLASS. This will
take a moment or two and will
(uamber of sizaals by bssornstes yield the following graph. Isn't
([ Number of mimals by biome | that easy to interpret?

fourmber of wntmals by body beet source

owré

Sory Fioh

as

11. Copy your chart to your notebook by doing the following.

Choose "notes" from the Options menu.

Go to the "Graphs" section of your notebook.

Pull down the options menu and click "Paste graph onto this page.”
12. Interpret your data and draw conclusions

Interpreting your bar chart is straightforward, since it clearly shows that
more reptiles than birds are hibernators and in fact no birds in this data
base are hibernators. This clearly begins to answer your research
question (more clearly than is often the casel).
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Now, why are no birds hibernators? What does this say about
hibernation? Most likely, you will begin to think of other interesting
research questions at this point. What characteristics of animals lead
them to hibernate? Does it have anything to do with where they live?
And notice, in your bar chart, that many reptiles are hibernators? What is
the characteristic of reptiles that you would associate with hibernation?
By asking questions such as this, you can begin to draw conclusions based

on your research.

The student can turn to his notebook, one to which we have admittedly
transferred relatively little information, and, looking at their questions,
hypotheses, data, graphs, etc., write their interpretation and conclusions.
A sample is shown below.

VOVVUVIVIURNIUIIVIIIIVY YOOV W
Hibernation: Interpretation Esanyle

Ppl
My tatarpretations
.mmmnmmmmmwmq
_annalaslesefamghiuiantand s 6% MARBALL

i Quartion Ilyp.cu- §f Das | Neras Ihmpuuuon] Conensions IOV

The entire Project notebook can be printed and turned in as a finished
report, or made available to the teacher for analysis on screen. It may be
that you would prefer to view the report on screen first and suggest other
information to be included prior to printing. For example, you might ask
the students to include a list of the animals that hibernate so that you can

analyze them more easily.

As your students raise new questions and think of other things to add to
their notebooks, their reports will become increasingly rich. Scientists
at Work encourages students to explore, keep notes, organize data,
analyze data, come to conclusions, and make another hypothesis!. This is
what science is all about.
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13. To end your introduction, click the m Nature Center button. At the
Nature Center Entrance, click "QUIT."

3. How Scientists at Work is
Organized

In Scientists at Work students are working as research assistants in a Nature
Center. All information and tools its this program are contained in the Nature
Center. This section explains the mai-. components of the Nature Center.

Nature Center Entrance. Aite: you sign on to the program, you go to the
Nature Center Entrance. Here is the entrance to the Nature Center:

[mature center [

{fiscienceii 2| |
i Advisor i || [iiCenter:
diithbedtets

I

Science Advisor
The Science Advisor is in charge of the research projects in the
Nature Center, and provides advice and guidance on how to conduct
the projects. This picture shows the Advisor's Office:
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Conversation bubble.
Click here to talk to me.
I will give advice.

EEEEESEE%MI '

rrr'rrr'rrrrr

>

]

Projects
The Advisor has several research projects to be conducted. Students
working in teams choose a project to work on. Here is an examrle

project description:

Habitat Exhibit Project

A local zoo hes esked us to prepere large poster exhibits showing animaels in
their hebitat* and biome*. They weant an exhibit for a hebitat for each msjor
biome, that shows the type of vegetation for that hebitat end biome, the type of
food sveileble, end pictures of animals that live there.

(" say more about the Habitat Exhibit project )

( | want to sign up for this project )

Methods
The Advisor also provides guidance on methods to use in doing research.

Here is an example of the Advisor's guidance:
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( How to rmake an hypothesis )
Fill in the blenks in your hypothesis by clicking on a word in eech of the boxes.
"I hypothesize that:
No hibernstors _sare _CLASS bird S
1 2 3 4
All 8L, o |CLASS smphibien 72}
Most.... are not || FOOD CHAIN bird
Some..... BODY HEAT SOURGE fish
No BIOME mammal i
INTEGUMENT reptile <
( Make this my hypothesis J
\ _J

Student Records

The Advisor maintains student records to keep track of what project the student is
working on and the status of the work. Here is an example student record with the
Options menu pulled down:
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B s R T LI T L I RE LR LA IR LD EE LT LR LR LRt

A

Student Records Delete this User
Rename this user

Name: .Z00.Team.
Date last visited Nature Center: 2/26/89 Sort User Records
Current Project:

Change Password
, —{ Clear Log

Projects Students on this team YOTE v v

Completed | Anna K. end of lest session

[] Hibernation
(] FoodChain

D Parental Care
[] Life Span

[[] Habitat Exhibit

Explore

m ' Show Question NShowHypothesis“ Show Log ' @

Animal Data Base
The Animal data base contains data on 170 vertebrates, including
mammals, fish, reptiles, amphibians and birds. Here is an example
record for one animal:
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‘_ African Eep

Class: mammal
Food Chain: herbivore
Diet: lesves twigs.grass.fruits,

Enemies: humans. lions

Body heat source: jnternal.....

Hibernation: .ne
Range: Africa

e0a00asetseves

Selection Sentence
Allanimals areselected,

Length (Ft):

Life Span (Years): 70
Integument: .hairandskin

Reproduction Averages

12.00

1. . yemng

Parental Care (days): €90

700 days gestation

0000840000000000000 0840000000

My project or hypothesis

oooooooooooooooo

Interesting facts
Largestlivinglandanimal.Threatened species
over most of its range.

o) <o d

Animals were selected for inclusion in the data base, based on the

following factors:

e coverage of North American vertebrates
e representation of the variables included in the data base

e vertebrates of special interest to students, irrespective of location

Data Base Tools

The animal data base contains tools for analyzing data. These were

designed to be easy for young scientists to use. They include tools for

finding, selecting, sorting, graphing, charting and printing data.

Scientists at Work User Guide DRAFT 9/13/89
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Weight (lbs):
Length (Ft): 12.00

Life Span (Years):

Metric Units? O Yes © No [N

Integument: .haiz.an

Reproduction Avej
..... L .youn

" ...........................................
X setect

Largestlivinglandanimal

over most of its range.
Q Find

=
=1l

Here is an example bar chart:

nbernal

txtornal

1 2 o P®

(Uptions grgquency by Body Heet Source

Number of salcval racoeds asleched @

| Galoct suca nds where ¥ 000 CHAD] comtmins amivery'!, ‘
_J/
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Animal pictures and sounds

Each animal in the data base has a corresponding picture. Here is an example
picture:

Animal Sounds. Some animal pictures also have a sound button.
Clicking on the button plays a sound the animal makes.

Animals Dictionary

The Animals Dictionary contains definitions of all the terms used in the
Animals Data Base, plus definitions and concepts used in scientific
inquiry. Here is a sample Dictionary page:
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Biome
Related Concepts

A biome is an area of the Earth's ( Habitat )
surface having a distinctive type
of climate and vegetation. ( Range )
Within & biome may be found a ( Desert )
number of different natural
cemmunities and habitats. C Tundra )
Examples of biomes are: desert, (Temperate deciduous foresa
tundra, and tropica’ rain forest.

( Tropical deciduous forestj

Notebook

Each user has a personal notebook, structured to help plan and conduct his or her
project. Here is an example Notebook page:
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Food Chain: Methods ZooTeam [gptions |

Pagel

Scatter Graph

Table Report

A @ L To get helpusingthis notebook,
{ Tear 5 S @ clickthe Advisor.

v A A P TR L P A P Y AP Y T Y Y o s R e

i Conclusions §;

A A A A AT A A YR A /AR AL AT AT T T R o A b A Rt At £y AL S ¢ A e 8T8 d ae LTAL § AT AN AR AAA AR R e h e Antasaansan AL LI AT AL LAY AN AR AR IANS S AARATASAA A

r s
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4. Using Scientists at Work

This section provides a reference guide for using the program.

The best way to learn to use Scientists at Work is to explore it on the
computer. In Scientists at Work as in any Macintosh program, the way
you tell the program what to do is by the "point and click” method.
That is, you use the mouse to point the cursor at certain places on the
screen and click the mouse button.

Installing Scientists at Work on your Macintosh

Before you can use the program you must install it on your hard disk,
following the instructions provided in Appendix A. It is important to
following these instructions exactly. The person who installs the
program should know how to copy files and folders on the Macintosh
desktop.

Starting Up the Program
To start up the Scientists at Work program:

1. From the Macintosh desktop, double click the Scientists at Work
folder to see the list of files in the folder.
2. Double click the "Hume" file. The Scientists at Work opening
credits screen will appear.

[ Spring 190 Vasien  EESSEESENEPNETEEEPFRP RS LR [ 1Plsy Souads
Coer o) Scientist;s at Work

Beverly Hunter, Targeted Learning Corporstion
Glena McPherson, Programmer
Richard Mcleod, Michigen State Untversity
Kris Morrissey, MSU Mussum Curator
Jim Herding. MSU Naturalist
Cherise Whits, George Meson University
Camaron Wood, Artist

sdiby s grentte Edication TURNKEY Systems. Chazles Blaschke, Project Director
fzem the US. Depestment of L bication Office of Spacial Education Programs
andiry s grancte Michigun Sets Univenniky tzem Apple Computes Inc. Kxtaraal Rageszch,

G

Continue

Signing on to the Nature Center

To sign on to the program you need to be a registerad teacher or student, See
sectian below on "Reqistering Teachers and Students”,
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a reqi foll

1. At the opening credits screen, click the "continue" arrow on the
lower right-hand corner.

2. Type the first few letters of your name when asked.

3. Click the "OK" button. A message box will ask "Are you (your

name)?"
4. If the name is correct, click "Yes". If the name is not correct, click

"No" and start over.
5. Type your password when asked. Click "OK". The Nature Center

entrance will appear.

If you can't remember your password, you will have to sign on under a
name for which you do know the password. Then use the
procedures given in the section on Registering Students and
Teachers to change your password.

eqis student. '
password,

Navigation: Moving Around

To move around in the Nature Center you "point and click" at buttons.
For example, at the Nature Center Entrance the buttons are the doors
to "Science Advisor" and "Data Center", the sign pointing to
"Information”, the sign pointing to "Animals", the "Quit" button, and
the "Return” arrow.

Navigation buttons. The following are the main buttons used for
navigation throughout the program:

Symbol Name Takes you..

<:j Return Arrow ..back to wherever you just came
from.

E> Next Arrow ..to the next animal in the data
base.

<::I Previous Arrow ..to the previous animal in the
data base.

Science Advisor ..to the Advisor
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Nature Center

.'5_3 Data Base
oYd
8 Picture
Dictionary
Index
Notes

Options

ERIC

Full Tt Provided by ERIC.

.. to the Nature Center entrance

.. to the Animals data base

.. to the Animal pictures

.. to the Animal Dictionary

...to the index for the Animals
Dictionary or Animals Data Base.

.. to your personal notebook

Using Pull-down Options Menus

OPTIONS is a pull-down menu containing a variety of options. The
particular options availahle depends on what part of the Nature Center
you are working in. To choose an option, click the Options button and
hold down the mouse button, Drag the mouse to the option you want. It
will be highlighted. Then release the mouse button.
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1. At the opening credits screen, click the "continue" arrow on the
lower right-hand corner.

2. Type the first few letters of your name when asked.

3. Click the "OK" button. A message box will ask "Are you (your
name)?"

4. If the name is correct, click "Yes". If the name is not correct, click
"No" and start over.

5. Type your password when asked. Click "OK". The Nature Center
entrance will appear.

If you can't remember your password, you will have to sign on under a
name for which you do know the password. Then use the
procedures given in the section on Registering Students and
Teachers to change your password.

I vou are a registered student, follow the procedure above except you don't need a
password,

Navigation: Moving Around

To move around in the Nature Center you "point and click" at buttons.
For example, at the Nature Center Entrance the buttons are the doors
to "Science Advisor" and "Data Center", the sign pointing to
"Information”, the sign pointing to "Animals", the "Quit" button. and
the "Return" arrow.

Navigation buttons. The following are the main buttons used for
navigation throughout the program:

Symbol Name Takes you..

<:J Return Arrow ..back to wherever you just came
from.

t> Next Arrow ..to the next animal in the data
base.

@ Previous Arrow ..to the previous animal in the
data base.

Science Advisor ..to the Advisor
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Weight (Ibs): 500.00 Options ”

Length (Ft): 4.00
Life Span (Years): 15
Integument: scales (di
Reproduction A
8 eggs
Parental care (d

100 Days incu

Interesting facts:

Several different races, with
shaped shells, have evolved o
islands. Some are extinct due

] Notes

My Project or Hypothg

Amphibians that live in a tem @
forest biome and marsh habit{ pE=m
have/be Enemies —

Registering New Students and Teachers

In the Student Records you can register students, student teams, and
teachers onto the program. Teachers can view all student and teacher
records, change names, and change passwords.

Procedure for registering a new student, student team or teacher. To
register an individual student, student team or teacher, follow this
procedure:

Start up the program

Sign on to the program. If you are not already a registered user,
sign on using the name "Bev" and the password "Bev".

From the Nature Center Entrance, click the Advisor's Office door.
In the Advisor's Office, click "Student Records".

Click the Options menu and drag the pointer to "Add a new user.
Click "Teacher" or "Student”, whichever you want to add.

Follow instructions to type the name (and password if you are
registering a teacher).

"

NOOURW e

If your students are working in teams (which is recommended) you
should use their team name to register them. You can list the students
on the team in the record.
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Using the program after registering your name. If you have just registered
yourself or another person who wants to use the program right now, go
back to the Scientists at Work opening credits screen (by pressing the
"Return" arrow as many times as necessary). Then sign on under your
own name.

Deleting students or teachers. To delete a student, student team or
teacher, first get that person's record on the screen. Do this by paging
through the student records using the "Next" arrow. Then pull down the
Options menu and click "Delete User".

Changing names and passwords. To change the name or password of a
student, student team or teacher, first get that person's record on the
screen. Do this by paging through the records using the "Next" arrow.
Then pull down the Options renu and click "Change name" or "Change
password."

Using the student information. Teachers and researchers can use the

student records information in several ways, to monitor their students'

progress.
Printing an individual student record. To print an individual student
(team) record, get that team's record on your screen. Click the printer
button (insert printer icop here). When the message says "Print
what?", click "Screen."
Printing a report on all the students. To print out a list of information
about all your students, click the printer button. When the message
says "Print what?", click "Report." The report generator screen will
appear. Choose the fields you want printed for each student record.
(See "Setting up a Table Report" on page xx of this User Guide.)
Viewing a question, hypothesis, or log. At the bottom of each user
record are buttons for viewing the user's research question,
hypothesis, and log. The research question or hypothesis is
automatically stored here when the user is working with the Advisor
on setting up a research question or hypothesis. The "log" is a record
of the past actions of the user (30 K is stored; when this is used up,
the program automatically erases it and begins over).

Quitting the Program (Leaving the Nature Center)

When you have finished your session in the Nature Center, it is important

that you Quit the program in an orderly way. This is important. By
pressing the QUIT button you tell the Advisor to update your record with

information about the work you have done during your session. If you ds
not quit properly, the Advisor will not keep track of your progress.
Wherever you are in the program at the time you want to quit, click the

Nature Center button . This will take you to the Nature Center
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entrance. Then click the "Quit" button. This will take the program to
the opening credits screen where another person can sign on.

1
1l

2/ Using the Animals Data Base

You can go to the Animals data base by clicking on the Data Center door
from the Nature Center entrance, or by choosing "Animals Data" from an
Options menu.

Animal records. Each screen (record) in the data base contains data on
one animal. An animal record is shown on page xx above.

Field names. Words shown in bold and followed by a colon, such as Class:
and Life Span (Years): are called "field names." To see the definition of a
field name, click the name. After you have read the definition, return to
the data base by clicking the Return arrow. You should return back to the
same animal record you were looking at.

Metric units. Weight and length of the animal are available in both metric
and non-metric units. Click the box beside “Y" or "N" to get Metric units
yes Or no.

Scrolling fields. A scrolling field is enclosed in a box and has little up and
down arrows to the right of the box, like this:

Interesting facts:

Several different races, with differently {H>
shaped shells, have evolved on the various AR
islands. Some are extinct due to human <

If there is more information in the scrolling field than will fit in its box,
you can scroll up and down through the text with the by holding the
mouse on the little up and down arrows and pressing on the mouse
button.

My project or hypothesis field. This field, on the lower right of the data
base screen, is used by the Advisor to remind you of your current project,
question or hypothesis. This field will be empty until you choose a
project, write a research question with the Advisor's methods computer
section on "How to write a question". or write an hypothesis.

Current selection field. The field on the lower left hand side of the data
base record shows the selection sentence for the current selection of
animals. If this field is blank it means that all records are currently
selected.
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3 Looking at pictures. To see the picture for the animal
described on the data base screen, choose the "Picture” button on the
Options menu. To get back from the picture to the data for the same
animal, either press the Return arrow or choose the Animals data
button on the Options Menu.

Using Data Base Tools

The data base tools enable you to locate particular animal records using
an index, find specific words in the data base, select groups of animal
records, sort records, graph data in the form of bar charts or scatter
graphs, and print a screen or a tabular report.

@ Locating an animal record in the index.

Sometimes you want to look at the record for a particular animal. An easy
way to do this is to use the Index. The Index lists all the currently
selected animals in the data base.

Index procedure. To find a particular animal record, do the following:
1. From the Animals data base, click the index button. The Index of
selected animal records will appear.
2. Scroll through the list until you find the animal name you are
looking for.
3. Click the animal name. You will go to the animal record.

If the animal name you are looking for is not listed in the Index. it may be
because it is not a currently selected animal. See the section below on
"Selecting Animal Records."

Q Finding a word or phrase

Sometimes you want to find a particular name or word in the data
base. For example, you might want to find the word "snake", wherever
it might appear. (NOTE: If you know what field you want the word to
appear in, you probably should be using "Select" instead of "Find".)

Find procedure. To find a particular word or phrase in the data base,
do the following:

1. Choose "Find" from the Options menu. A Find box will appear.
2. Type the word, part of word, or phrase you want to find. Click "OK".
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3. If the program finds the word you are looking for, you will see it
enclosed in a box on the screen.
4, To see the next instance (if any) of your word in the data base, click

the q Find button on the lower right of the screen.

5. Continue pressing Find button until you have seen all instances of
your word in the data base that you want to see.

6. To find a different word or part of word in the data base, choose
"Find" again from the Options menu and repeat the above
procedure.

Selecting Animal Records.

Select is a very important tool, one you use frequently in your work
with the data base. Use Select to choose groups of animal records to
work with for particular projects, to answer questions, to test
hypotheses, to make graphs and charts.

Selection sentences. The program helps you build a selection sentence
that tells what field to select by, and what the contents of the * should
be. For example, to select all reptiles you would "Select records where
CLASS contains Reptile." If you wanted to select just the reptiles that live
in a deciduous forest biome, you would further select Biome contains
"deciduous forest."

Selection criteria. For fields that contain numeric data, such as weight,
length, parental care, gestation or number of young, you specify the
criteria for selection using "equals”, "greater than", "greater than or equal
to", "less than", "less than or equal to", or "not equal to." For example, to
select all animals weighing more than 500 pounds your selection
sentence would read: "Select records where WEIGHT IN LBS > 500."

Selection procedure. To select animal records, follow this procedure in
the data base:

1. Choose the Select button in the Options menu.

2. Click "Write new selection sentence."

3. A list of the fields in the data base appears. Scroll through the list
until you find the field you want to select on. Click that field name,
then click "Choose."

4. A message box appears, asking what operator you want to use. For
fields containing text, the choices are "Contains" and "Does not
contain.”" For numeric fields, the choices are =, >, <, and so forth.
Click the operator you want.

5. A message box appears, asking what you want the field to contain
(or be compared to, in the case of numeric data). For text fields,
there is a pull-down List of what the field could contain. Pull down
the list and click the contents you are looking for. If the word you
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want the selected fileld to contain is not in the list, you can just type
it

If your field is numeric, type in the number you want. For example,
to select animals where WEIGHT IN LBS. is greater than 500, type
"500." Then click "OK".

7. A message box appears, asking if you want to select further. Click
llANDll’ llORll or IlSTOPII.

8. A message box asks if you want to "Do it?" Read your selection
sentence and see whether it says what you want it to say. If it does,
click "YES". If it does not, click "NO" and start over.

9. The program begins selecting animals. Wait while the beach ball
turns.

After selecting. When the selection process is completed, your screen
looks like this:

. ™\
optlons Select Animal Records

Select recordse where ra?n CHAIN contains "Herbtvaore®,

Write slection seqlence

( rommsiex ] [ Beecananimes )

85 an! mals selerbact

Paageripy
Burchell's Zchea
Canada Clonse
Chockawellia <g
\ Y,

Number of animals selected. Notice the scrolling window at the bottom of
the screen. The number of animals selected shows above the window,
and you can scroll through the list of animals selected

Graphing the selected data. You can have a graph drawn from your
selected data by clicking on the Graph button in the Options pull-down

menu.
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Viewing selected animals in the data base. After making your selection
you may want to look at the records for the selected animals. To return to
the data base and look at the data records for your selected animals, click
either the Return arrow or the name of one of the selected animals. Only
the records you have selected now appear in the data base. Your
selection sentence appears in the lower left hand corner of each data
base record, to remind you of your selection.

Undoing a selection (Selecting ALL animals). Usually, you will continue
working with your selected records for awhile. If you want to work with
all of the records in the data base instead of just selected ones, choose
the Select tool again and click "Select All Animals"

K@ Sorting Records.

Often you want to put the animal records in some order or sequence. For
example, if you are studying the life spans of animals, you might want to
order the animals by life span. If you sort them in descending order by
life span, the longest-lived animals will be at the beginning of the data
base and the shortest-lived will be at the end.

Levels of sorting. You can have up to three levels of sorting, although you
will usually just want one level. The following is an example report
printed after sorting on three levels. First, records were sorted by
CLASS. Within class they are sorted by FOOD CHAIN. Within food chain
they are sorted by WEIGHT IN LBS.

Common Name Class Food Chain Weight in Lbs,
Surinam Toad amphibian carnivore 0.18
Bull Frog amphibian carnivore 1.00
Hellbender amphibian carnivore 2.00
Mudpuppy amphibian herbivore 0.22
Eastern Newt amphibian omnivore 0.01
Yellow Warbler bird carnivore 0.04
Eastern Kingbird bird carnivore 0.10
Great Blue Heron bird carnivore 6.00
Budgerigar bird herbivore 0.06
Domestic Chicken bird herbivore 7.00

Sorting procedure. To sort animal records, follow this procedure in the
data base:

1. Choose the Sort button in the Options menu.

2. Click "Write sort sentence."

3. A list of the fields in the data base appears. Scroll through the list
until you find the field you want to sort on. Click that field name.
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4. Click "Ascending" or "Descending", whichever you want.

5. A message box appears, asking whether you want to sort within the
first sort. Usually you will click "No." .

8. A message box asks if you want to "Perform selection?" Read your
selection sentence and see whether it says what you want it to say.
If it does, click "YES". If it does not, click "NO" and start over.

9. ’ghaﬁ program begins sorting animal records. Wait while the beach

turns.

Viewing records after sorting. After your records have been sorted, you
can return to the data base by clicking on the Return arrow. Now when
you go through the records they will be in the sorted order.

Making a table report after sorting. You may want to print a table report
listing selected fields from your sorted records. The data will be listed in
the sorted order on your table report. You can do this by choosing the
Print option from the pull-down Options menu.

You can make two kinds of graphs -- bar charts and scattergrams. Use
bar charts to find number of animals by category, such as number of
animals by biome. Use scattergrams to look for relationships between
two numeric variables, such as relationship between life span and weight.

Use graphing in combination with selecting. For example, you might first
select all hibernators. Then make a bar chart showing number of
hibernators by biome.

Bar charts. Here is an example bar chart produced by the program:
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Number of animals by Class
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Selection Information
Select recoxds where HIBERNATES contains "Yes",

7 QD
=t Information for40 animalsisshown.

You can make similar charts by food chain, hiberation, biome, skin, body
heat source. (These are the fields that have a predefined set of categories
in them.)

Bar chart procedure. To make a bar chart, first select the records you
want included in the data for your chart, using the select tool. Then
follow this procedure:

1. Chocse the Graph button in the Options menu.

2. Click "Bar Chart."

3. A list of the available bar charts appears.. Click the chart you want.

4. The program begins gathering the data for the chart. Wait while the
beach ball turns.

Copying the chart to your notebook. When your chart is complete, you
can copy it to your notebook. Simply go to the Data section of your
notebook. Pull down the Options menu. Click "Paste graph onto this
page". If you need a new page to paste your graph on, choose "New page"
before pasting.
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Scattergrams.
You can use scattergrams to test your hypothzses about relationships

between two characteristics of animals. For example, in a study of animal
life spans, you might hypothesize that "the longer an animal lives, the
longer it cares for its young.." Here i5 a sample scattergram produced by
the program to test that hypothesis:

Options Life Span vs. Parental Care
900 T >
800 ]
700 r
Parentel Care :gg + ST
ind 1
(in deys) 400 —A—

300 ‘_T.A-_t__- A
ES ® ®
P ‘.

200 T—T%*-
100

[ ]
L. o ®
? .I'L . .

10 20 30 40 SO 60 70
Life Spen (in yeears)

Each dot on the graph represents one animal. Notice that, in general, as
the life span increases the parental care in days increases.

Scattergram Procedure. First, use the Select tool to select the animals
you want included in your scattergram. Then follow this procedure:

1. Click the "Graphs" button in the Options menu.. The graphs screen
appears.

2. Click "Scatter Graph." The x-axis and y-axis choices appear.

3. Click the field you want to use for your x-axis value. (Only numeric
fields can be used in a scatter graph.)

4. Click the field you want for your y-axis value.

5. Click "Make Graph." Then wait while the program gathers the data
for your graph. After awhile the graph will appear.

Interpreting the scattergram. In making a scattergram you are testing an
hypothesis about relationships, such as "The longer an aninal lives, the
longer it cares for its young." You can see in the above graph that this
hypothesis is. in general, true for the animal data used in making the
graph.

On the graph screen is some additional information to help you interpret
your graph:
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Selection information. The animals szlected for the graph are described
in the lower left hand box on the grapa screen. It looks like this:

Selection\laformation

Select records where CLASS contains”
mammal”,

Information for 53 animalsis shown.

Note that the above graph is based on selecting mammals.

Statistical information. The "Show/Hide Statistics" box on the graph
screen reveals statistical information about your graph data. You can
make use of this information even if you have not studied statistics.
Notice the Coefficient of Correlation in the Statistical Informatiun box
below. If there were a perfect relationship between the two variables
being graphed, the coefficient of correlation would be 1.0. For example,
if it were 100% the case that an animal A that lives longer than animal B
always cares for its young longer than animal B, then the relationship
would be perfectly correlated. But of course it is not that way in nature.
Your ccefficient of correlation will always be less than 1.0. In general, the
higher the coefficent of correlation, the better the relationship you are

getting in your graph.

Show/Hide statistical Inforination
Statisti_c;J Coefficient of Corxelation: | 1.00
Mean: X.Y 22.07, 22.07

m Standard Devistion: X, Y | 21.10, 21.10
L @ Regression Equation: | y=0,00+1.00x

Regression line.

If the relationship between the variables were perfect, the dots would fall
in a straight line, like this:
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The program draws a line, called a regression line, that shows the
direction of the relationship. The closer the data dots are to that line,
the stronger the relationship is.

To have the program draw a regression line on your graph, click "Draw
Regression Line" at the time you choose your x-axis and Y-axis.

The data dots in your scattergrams will not be on a perfect line like the
graph above.. Here is a scattergram of life span vs weight. Notice one dot
way at the top. This animal weighs so much that the computer could not
even show the weight scale numbers on the y axis. As a result, all the
other animal dots look like they are near zero weight in comparison.
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If we delete all animals weighing more than 3,000 pounds, our graph
becomes more readable:

Options Life Span vs. Weight
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Notice, hov ever, that thiers are still many data dots that are far away from
the regression line. You might want to know which animals are
represented by those dots. The program gives you an easy way of finding
out, called "Look at Data".
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@ Look at data. The program gives you some tools for looking at the
data points from your graph, deleting selected data, and then redrawing
fromn the graph. While you are looking at your graph on the screen,
choose the "Look at Data" option on the pull-down Options menu.

You can scroll through the list of data items graphed, and find data points
that lie far away from the regression line. For example, the human lives
an unusually long time -- 73 years.

Delete data. We might want to see what the graph looks like without the
human data in it. To do this, just click Human, as shown below. Then
click the "Delete Selected Data" button.

e

Animal Name Life Span

Harp Seal 13.00

Horse 35.00

House Cat 15.00

House Mouse 6.00

Humanr e ’

Jaguar 25.00 200.00 [mm
Lion 29.0U 450.00 [
Little Brown Bat 10.00 0.02 [ai
Mink 10.00 200 1

( Delete Selected M ( Delete by Weight j

( Delete by Life Span )

(Recalculate Regressiog @

After you delete selected data you can ask the program to "Recalculate
Regression".

Redrawing the scattergram. By clicking on the Return Arrow you can look
at the redrawn graph.

Copying a scattergram to your notebook. W anen your graph is complete,
you can copy it to your notebook. Simply go to the Data section of your
notebook. Pull down the Options menu. Click "Paste graph onto this
page". If you need a 1.ew page to paste your graph on, choose "New page”
before pasting.

—1 Printing

In order to print, of course, you need to have a printer connected to your
Macintosh. You can print out any screen in the Nature Center, including
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Advisor screens, dictionary screens, notebook screens, animal pictures,
or animal records. In addition, you can print selected data from the

animal records in a tabular reports.

Printing a single screen. To print the screen you are looking at, check to
see that your printer is turned on and the paper is properly positioned in
the printer. Then choose the Print button on the pull-down Options
menu. Click "Print Card" in the message box that appears.

Table reports. Table reports are in columns, like this:

Common Name Class Food Chain Weight in Lbs.
Surinam Toad amphibian carnivore 0.18
Bull Frog amphibian carnivore 1.00
Hellbender amphibian carnivore 2.00
Mudpuppy amphibian herbivore 0.22
Eastern Newt amphibian omnivore 0.01
Ycllow Warbler bird carnivore 0.04
Eastern Kingbird bird carnivore 0.10
Great Blue Heron bird carnivore 6.00
Budgerigar bird herbivore 0.06
Domestic Chicken bird herbivore 7.00

Before printing a table report, do the following:

1. Sort the Animals data base in the order you want the information to
appear in your report. For example if you are studying life spans of
animals, you probably want to sort the records by life span within
class.

2. Decide what fields you want to include in the columns of the report,
and in what order. It's a good idea to make a paper sketch of the
column (field) headings you want.

3. Decide what title you want to put on the report.

Setting up a table report is quite easy tno do, although the screen for doing
it looks complicated.
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To print a table report, your screen should be set up like the figure above.
Notice that "Columns" is selected and"Cories" is "1".

Selecting fields (columns) for the report. You need to choose the fields
(columns) to be printed. To select a field, click its name. To_select more

han one field, Hol wn hift k u cli h name, The
columns will appear on your report in the order in which you select the

field names. The selected field names are highlighted. If you change your
mind and want to deselect a field, hold the shift key while you click its

name.

Making a header On the bottom of the report setup page you can type a
heading which will appear on each page of the report.

Printing the report._When the report is set up the way you want it, check
to make sure the printer is on and the paper is properly positioned. Click
"OK" at the top right.

Using Your Notebook

When a student or teacher is reqistered to use the Nature Center, the program
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help you plan and report on your research projects. You should use your notebook
T ke a decision al oct 7 idea about it. of
some data, make an interpretation, or write conclue Jns about your project,
Project Notebooks. There is a separate notebook for each of the five
major projects, plus a general notebook. If you are working on one of the

five projects, use the corresponding notebook. If you are working on
some other project, use the "General Notes".

Notebook sections. Each project notebook has six sections: Question,
Hypothesis, Data, Methods, Interpretation, and Conclusions. These
correspond to sections in a science report. Thus when you have filled in
a notebook you have written your report!

Here is the Methods section of the Notebook:

. . bevulrh.mtu
tion: Methods —

We selected these snimal records:

- \{‘_/L e

ibermna

-----

Yo socted recards:

-----

Wo mada graghs, bar charts snd teble diagrama:

i _Quastian i Hypothacis l Dw: I mm& ]nmprmianl Co:h:iomﬂ
»e..

Notebook procedures.

After you have signed up for a Project, you will automatically be using the
Notebook for that Project.

1. From any place in the Nature Center (Advisor, Animals data, etc.),
click the Notebook button in the Options menu.

2. You will see the first page of your project notebook on the screen.
(If you)have not signed up for a project, you will go to General
Notes.
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3. Click the tab button at the bottom of the notebook to go to the
section of the notebook you want to write in.

4. Place your cursor where you want to type. Begin typing.

5. If you need an additional page in this section to write on, pull down
the options menu and click "New Page."

6. To leave the Notebook, click the Return button. This should take
you back to whence you came.

Pasting information into your Notebook.

Sometimes when you are reading the Advisor's advice or looking at a
definition in the Animals dictionary or doing other work in the Nature
Center, you would like to copy a piece of information into your notebook.
This is very easy to do. Here is the procedure:

1. Click the paragraph or word you want tu copy. You will hear a voice
say "Copied!"
2. Using the Notebook button, go to the section of your notebook
where you want to paste the information.
3. Click the cursor on your screen where you want the information to
be pasted.
4. Hold down the Command key (to the left of the space bar) and press
the letter V. Your information will be pasted into your notebook.
You can copy just about anything from anywhere in the Nature Center,
except pictures. You can copy a graph, a fleld in the data base, a screen
from the Advisor, a list of selected records, a selection sentence, a sort
sentence, and so forth. If you try to copy something that can't be copied,
you will know it because you won't hear the little voice say "copied.”

To paste a graph or chart to your notebook, you don't need to click the
graph. Just go to the Data section of your Notebook and choose "Paste
graph onto this page."

Printing your notebook. You can print one page, one section, or your
entire project notebook. Just choose "Print" from the Options menu and

then click your choice.

Using the Animals Dictionary

The Animals Dictionary contains definitions of words and phrases about
animals. There are two main ways to get to the dictionary. One is to
choose the Dictionary button in the Options pull-down menu. Another is
to click a special word s mewhere in the program. These special words
are explained below.

Using the Dictionary Index. One way to go to the Dictionary is by
choosing the Dictionary button in the Opu.ns pull-down menu.
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This takes you to the first page of the Dictionary. There you can click
the Index button to get a list of all the words in the dictionary. Click
the word you want to look up. After looking at the definition in the
dictionary, return to the data base by clicking the Return arrow.

Clicking on data base field names. In the animals data base, you can
click a field name (a word in bold followed by a colon, such as Biome:).
After looking at the definition in the dictionary, return to the data base
by clicking the Return arrow.

Clicking on words with an asterisk*. When you are reading about projects
or methods, you will find that some words have an asterisk* behind them.
You can get a definition of such a word by simply clicking on it.

Scientists at Work User Guide DRAFT 9/13/89 45

©

ERIC 61

Aruitoxt provided by Eic:



Working with the Science Advisor

The Science Advisor is in charge of the research at the Nature Center.
She has research projects that need to be accomplished. She supervises
the work of the student assistants, and keeps records of their progress.
She advises the students on methods for doing research and working
with data. This is her office:

Conversation bubble.
Click here to talk to me.
I will give advice.

HiBHERRdRHE

You can click anything in the Advisor's office, including the rabbit in her
hand.

Getting to the Advisor. From anywhere in the Nature Center, you can

go to the Advisor by clicking on the Advisor button.

Getting Advisor's Advice on what to do next. At any time, you can click
the Advisor button and seek advice on what to do next in your
research. The Advisor is familiar with the work you have been doing,
and wi'l give advice based on your progress so far. Here is the
procedure:

1. Click the Advisor button. She may "pop up" with a suggestion. If
not, she will take you to her office.
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2. Click the Advisor's Conversation Bubble.
3. The Advisor will give you a suggestion. If the suggestion seems
uvseful, do what she suggests.

If the Advisor's suggestion does not tell you what you need to know, try
using the Methods computer on the Advisor's desk.

Choosing a Project. By clicking on the Projects file cabinet you can read
about the current research projects at the Nature Center. Click on the
project you want to read about, and read the screens describing the
project. To sign up for the project, click the button "I want to sign up for
this project." Your student record (or teacher record if you are a teacher)
will be updated to show which project you are working on. The Advisor
will also put the name of your project into your notebook. Any time you
go to your notebook after you have signed up for a project. you will
automatically go to the notebook corresponding to your project.

Getting Advice on Science Methods and Data Base Methods. Click the
computer in the Advisor's office to get advice and instruction on
methods for doing your research. If you have signed up for a project,
the advice you get will often be tailored specifically to that project.

Advice is available on two kinds of methods: Science research methods
and Data Base methods. Science research methods take you step by step
through a process of scientific inquiry from defining a problem to writing
your conclusions. Data base methods tell you why, when and how to use
data base tools such as selecting, sorting and graphing.

After you have signed up for a research project, you should continue goir.g
back to the Advisor button. She will give ynu instruction on asking
research questions.

Looking at other students' research. The Advisor is building a collection
of students' research projects. If you want to see what another student
has done, click the "Students' Research" cabinet in the Advisor's office.

Looking at Student Records. When a student clicks on the Student
Records cabinet in the Advisor's office, that student's record appears.
When a teacher clicks on the Student Records cabinet, he or she can
look at all the student records by pressing the "Next" and "Previous"
arrows. You can look at the student's current question or hypothesis
by clicking on the corresponding buttons in the student recorcs.
While in the Student Records, the teacher can add new students or
delete students, change student name or password. (See section above
on Registering a Student or Teacher.).
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Either students or teachers can look at the current "Question" or
"Hypothesis" for a student by clicking on those buttons at the bottom of
the student record.

Printing student records. To print a student record, click the Print

button.
\
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Introduction

This teaching guide was tested by teachers participating in the fall
1988 classroom test of Scientists at Work. Students are in seventh
grade Life Science and Environmental Science classes.

Instructional Goals. The instructional goals in the learning
activities outlined here are in six main categories:

« skills, knowledge, and an attitude of inquiry in scientific
method and problem solving

o skills in working with information and using information in
the scientific process.

« knowledge about animals and related concepts such as class,
food chains, habitat and biome, body heat source,
hibernation.

+ understanding concepts related to food chains and food webs,
including herbivores, carnivores and omnivores; predator-
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prey relationships; animal communities and their habitats
and biomes; producers and consumers; flow of energy in a
food web; ways of visually depicting relationships in food
web.

o skills in note-taking and organizing one's work

« skills in collaboration and teamwork

Classroom management. The lessons take place in ten 48-minute
classe periods. Each day's lesson (with one or two exceptions) is
divided into three activities: teacher lecture and whole class
discussion (approximately 8 minutes); teamwork at desk
(approximately 20 minutes); teamwork at computer (approximately
20 minutes). The timing of the activities assumes four computers
per class of a»proximately 25 students.

Organizing and managing teams. Students will work in teams of three (or
four depending on class size). If you have teams or lab groups that have been
working together before, it's best to continue with those groups. If you are
planning new groups, please do your best to ensure that they are
heterogeneous groupings. Learning-disabled, special ed, or low ability
students should be carefully combined with other students in groups. In ateam
of four, tnere should be one high-ability, two middle-ability, and one lower ability
or special needs student.

l r ' i ion ision
Within a team, students choose roles. Students exchange roles after two or
three lessons, so that each student has the opportunity to participate in all ways
in the work of the team. Roles for lessons 1-3 are:

Team leader - reports to teacher, keeps project on
schedule, keeps all team members on task. Makes sure
each team member is performing their assigned role for
the day. Makes sure team is using the correct handout
material for the activity, and turns in completed work
to teacher.

Computer Operator - operates the computer, makes
sure team signs on and quits properly. Makes sure
printer has paper loaded in it.

Team Reader - reads screens and team handout
materials out loud to the team. Makes sure each team
member has understood what is read.

Team Recorder - writes the team's answers to
questions on team handouts; takes notes for the team
when they want a paper note about something on the
screen. Makes sure all team notes, printouts, and
handout materials are kept in the team folder.
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In lessons 4-6 different roles are needed. The teams may have a
Team Leader; a Naturalist who decides what animals are needed
for their food web; a computer operator who obtains the needed
data and pictures and printouts from the computer; and an
Exhibitor who arranges the material on the team's poster.

Registering the Teams on the Computer. Prior to the first
lesson, the teacher should plan the composition of teams and assign
team names. Project staff will register them on the computer they
will be using. It will be necessary for 0 use sam

computer for every lesson,

Computer Stations. Each computer station should have the
following:
o desk space for teams to have their papers
o chairs for all team members
e Quick Reference Guide to Scientists at Work
o A sign that tells which teams use this computer and how to
type your team name Or number.

Each of the nine lesson plans includes
Objectives

Teacher overhead transparencies & lecture notes (8 min.)
Team handouts

At-computer activity (20 min)

Teacher notes for at-computer activity.

At-desk activity (20 min)

Teacher notes for at-desk activity.

Assessing Student Progress

The At-Desk activities are fairly easy to assess because you can loua
at the team's written responses to the questions. The team will need
to be on task most of the time in order to complete th-se handouts.
The team's folder should contain all the handouts as well as the
printouts and notes the team makes. Reviewing these folders is also
a way of monitoring progress.

Work on the computer can be monitored by observing the teams as
they work on the computer. As you go around to the computer,

check for the following, and comment to the team:
o Is each team member performing their role for the day?
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+ Is the team using the correct at-computer worksheet for the
day?
o Is the team using the Advisor?

Also, you can sign on using a teacher name and look at all the
Student Records on the computer. The student records tell what
state of learning the team has reached. At the end of each lesson,
they should be at a specified state of learning. The states are, in
sequence: Explore, Choose Project, Make Hypothesis, Test Hypothesis,
Interpret Data, and Conclusions/Report. (The Advisor updates their
student records when they press the QUIT button. If they don't QUIT
propetly, their progress for the day is lost.)

Lesson 1: Exploring the Nature Center

Science begins with curiosity and exploration. In this lesson,
encourage studeats to explore and make their own discoveries. They
will make discoveries about animals, about animal concepts, and
about how the program works. They will begin learning to work
cooperatively as a team, and perform their assigned team roles.

Objectives

e Learn to find your way around in the Scientists at Work

program:

Sign on;

Animal pictures: Click on Animals sign in the Nature Center
Entrance

Animal data base: Click on Animal data door in Nature Center

Entrance, or choose "Animal Data" from the Options menu in the

Animal pictures

Index; Lists all selected animals in data base. Click an animal

name to go to its record.

Advisor: Click on Science Advisor's Door in Nature Center

Entrance, or click Advisor button anywhere in the program.

Return arrow: to go back where you came from.

Right arrow: to see the next animal picture or data record.

Pull-down Options Menu: Click and drag the pointer.

Quit: From Nature Center Entrance, click "Quit"

« Become familiar with the "feel" of the mouse and the need to

click just once.
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« Work cooperatively as a team, and carry out a role within the
team.

e Learn to use the correct pages of the Team Activities book for
the day's lesson.

Materi stu
For each team, Lesson 1 Team Handouts for At-Desk Activity.
For each computer: Lesson 1 Computer Activity. Team Handout.
For teacher lecture, transparencies 1-6.

Teacher Lecture/Demonstration

o Introduce the idea that students will be working for the next
couple of weeks as research assistants in a Nature Center.
They will work in teams conducting research on topics
concerning animals. They will learn many skills involved in
doing science research and in using computer data bases.
Today they will form teams and learn how to explore the
Nature Center on the computer.
Transparency 1: show the opening screen of Scientists at
Work. When you gc to the computer to start your work, this
is the screen you should see.
Transparency 2 .Explair how to sign on to the program, using
your assigned team name. Make sure everyone knows their
team name.
Transparency 3: Nature Center Entrance. Invite students to
guess what they might see if they click on certain places in
the Nature Center. Illustrate clicking on the "Animals" sign.
Anything you can click on in the program is called a
"button". The Animals sign is an example of a button. YOU
CLICK ONCE ON A BUTTON.
Transparency 4: Animal picture. Invite sidents to guess
what the Return button does.
Point out the Options menu, which is shown in the pulled-
down position. Explain how to drag the options menu down
by holding down the mouse button. Here, we choose the
Animal data option. This takes us to the data for the animal
we are looking at.
Transparency 5: Elephant record in Animal data base. There
is one record for each animal in the data base. For today. see
how much you can discover about the kinds of information
on a data base record.

L ]

L ]

L ]

L ]

L ]
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« Emphasize that students are exploring the program, and that
they should try out any buttons they wish, look at whatever
animals they want, enjoy the discoveries.

Advisor: Point out the Advisor button on any screen. ¢
Transparency 6: Advisor's office. The Advisor is always
available to assist students in their research. Students
should click on anything in the Advisor's office to see what
kinds of help and advice are available. Point out the
Advisor's Conversation Bubble. o

« Whatever transparency you have up, should have the Nature
Center button (the little house) on it. Point this out to the
students. When their turn at the computer is up or the class

period is over, they must go to the Nature Center Entrance to
QUIT.

o Transparency 3 - Nature Center Entrance. Point out the QUIT
button. It is most important that tke team QUIT the
program properly by pressing the QUIT button.

o Make the following point: there is a lot to discover in the
Nature Center, and they will not have time at the computer
today to discover everything about the program. The Team
Handout for the At-Desk activity is very important, because
it will teach them many important skills in using the
program. They will need these skills in order to do their
research on the computer.

« Form the research teams and assign team names. Ask the students to
please assign roles within the team for today. They can change roles
tomorrow if they don't like the roles they try out today.

+ Emphasize the importance of the Team READER, both at-desk and at-
computer. Also the Team RECORDER.

« Hand out team booklets and team folders. Point out that the At-
Computer activity says "At Computer” at the top, and the At-Desk
activity says "At Desx" at the top.

» Tell students about computer schedules.

» Teams working at Desk should divide up tasks on the team and
COMPLETE the At-Desk activity in the handout materials. (it is nine
pages long). They may refer to the Quick Guide at desk to find out the
answers to the questions.

At-desk (QOff-computer) Activities
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e Fill in Team Members worksheet.
« Answer questions in At-Desk Activity handout for Lesson 1.

TEACHER NOTES: The at-desk activity is just as important as
the at-computer activity in terms of learning to use the
program. If tear.. have difficulty answering some of the
questions, sugges. «nat the team leader borrow one of the Quick
Guides that is beside one of the computers. They can look up
answers to the questions in the Quick Guide if they can't figure
them out on their own.

When teams switch positions from at-computer to at-desk, it is
important for them to get on task quickly with the at-desk
activity.

Some teams will have difficulties assigning roles. It may be
reassuring to remind them that they can take turns on

different days with different roles. However, it is important
that they assign the roles for the day and carry the roles out

performed.

At-computer Activities
o Sign on to Scientists at Work using team name.
o Explore: Animal pictures; Animal data base; Animals

dictionary; Notes; Options Menu.

o Explore Advisor's office.

o Make careful observations of what happens when you click
certain places. Discover something to tell the class about. Fill
in Team Discoveries on the At-Computer handout..

e Quit properly.

TEACHER NOTES: Do whatever you can to make the sign-on
procedure go quickly.

It wo ! be a good idea to go around to each computer station
an¢ ..ow the team how to use the mouse properly. Qne
light tap on the mouse button should be enough. They may
get impatient waiting for something to happen, but it only
adds confusion if they press the mouse button repeatedly.
This results in their going to unexpected places, because the
computer remembers every mouseclick and executes all of
them.

. responsibly. The team cannot function unless all roles are
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When students are first learning to use the Index, you may
need to show them how to scroll through the list of animals
by pressing the mouse pointer on the tiny arrow on the
scroll box.

Encourage the students to explore anything and everything
they can think of in the program. But like all good scientists,
they must be observant. They must observe what they did
and what the result was. Otherwise, they won't learn or
remember much about how to use the program. The "What
we -id" -- "What happened" worksheet in the At-Computer
handout should help reinforce this idea.

Since this is their first time using this program, they should
immediately get in the habit of ACTUALLY READING what is
on the screen. Obviously they don't need to read out loud
every word on a data base record. But screens such as
Dictionary screens and Advisor screens have sentences on
them need to be read if they are to be useful to the
students. The Team READER needs to get in the habit of
reading ihe scr he team

Check to make sure that each member of the team is
performing a role.

Student State at the end of this activity should be "Explore”.

Wrap-up
o Computer operators click "QUIT" button to properly Quit for
their team.
L 2;: Finding Informati Animal

In this lesson, students begin to develop understanding of the
information available to them in the nature center, and how to locate
the information they need.  They should begin to distinguish among
the kinds of information sources available: the Animals Dictionary for
definitions; the Animal Data Base for facts; the Animal Pictures for
pictures and swunds, and the Science Advisor for research methods
and assignments. They will learn to use tools such as the data base
index and the Select tool to perform simple information retrieval
tasks such as locating a particular animal or selecting a collection of
animals, and the Print tool for getting hardcopy of a screen. They
will begin to recognize the classes of animal included in the data base
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and the meanings of terms used. These are all prerequisite skills and
understandings to doing their research.

Objectives
e Learn to use some of the basic information tools in the Nature
Center:
Index: Locate the record for a Moose.
Dictionary: Click on "Biome:" in Animals data base to learn
what Biome means.
Select: _records where class contains "reptile"
Print the picture of one animal of your choice.
Advisor: she suggests next exploration you need to try
e Become comfortable with Macintosh interface conventions
such ask clicking "OK" after a message appears, clicking on a
word to get a definition, clicking on a name in an Index to go to
that animal's record, clicking "Choose" when appropriate.
« Begin to understand terminology related to different kinds
of information; "Data base", "Record", "Field name", "Animal
Dictionary": .
« By browsing through the Animals data base, identify the 6
classes of animal that are included in the Animals data base.
o Use the Animals Dictionary to become familiar with meaning
of terms used in the Animal data base: "Biome:", "Class:"
"Enemies”

ass Managemen

Because it is so important for all students to get these basic
skills and understandings, each individual student will
complete an At-Desk handout today, rather than working on a
team handout. Students within a team should be encouraged to
discuss the answers to the questions on the handout, but each
child should write the answers.

Materials, student handout.
For each STUDENT, Lesson 2 Team Handouts for At-Desk
Activity.
For each computer team: Lesson 2 Computer ~ctivity. Team
Handout.
For teacher lecture, transparencies 5-19.

Teacher Lecture/Demonstration
o Invite students to share their discoveries from yesterday.
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« Have students talk about their discoveries in the Advisor's
office. Did the Advisor give them suggestions about what to
explore? At the computer today, they should use the
Advisor quite often. Any time thcvy are not sure what to do
next, they should click on the Advisor button. Make sure
they know what that is.

o See if they can identify the various kinds of information
available to them in the Nature Center:
- Pictures of animals
- Sounds of some of the animals animals
- Facts for each animal, such as its diet, its enemies, where it
lives, etc. The facts are in the Animal Data Base. Each
animal has a record in the data base.
- Definitions of words such as "Biome" and "Class".
Definitions are in the Animals Dictionary.

- Advice from the Science Advisor on how to learn and how
to conduct science research.

L ]

Transparency 5: Animal data. Explain that information about
one animal is on one screen, called a "record" in the data
base. They will be using this data in their research. So it is
important to observe what kinds of information are in the
data base. Point out some field names such as Class: and
Biome: Field names are in bold letters. To find out what a
field name means, you click on the name to see its
dictionary definition. (e.g. click Class).

Transparency 7: Animals Dictionary page for Class.
Whenever a team has such information on their screen, it is
important for the Team Reader to read the screen out loud
to the team. Point out the Return Arrow which will take
them back to the animal data they were looking at.
Transparency 5: Animal data. How many teams used the
Index yesterday to locate.an animal? Point out the Index
button. (It looks like a little Rolodex file).

Transparency 8: Index to Animal data. Point out the little
arrow used to scroll  through the list. Click the name of the
animal you want to go to.

Introduce the very powerful Select tool. Perhaps make an
analogy with selecting from the class of stvdents, all those
who have "piano" as their Musical Instrument. Musical

L ]

L ]

L ]

L ]
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instrument could be the name of a field in a data base about
students. "Piano" could be one of the entries in that field (so
could "Drums”, "Voice", "Guitar", etc.)

 Transparency 9: Anaconda record. Notice what Class the
Anaconda is (reptile).

o Transparency 10: Anaconda with Select option highlighted.
Suppose we wanted to look at information for all the reptiles
in the data base. In which field does it tell you whether an
animal is a reptile? (Class)

+ We can tell the computer to select, out of all the animals in
the data base, just the reptiles. Point out the Select option
on Options menu.

o Transparency 11- selection screen. Click "Write new
selection sentence." A selecticn sentence will tell the
computer the rules for what animal records we want to
Select.The computer program helps us to create the sentence
we need.

o Transparency 12 - Scroll through the list of field names and
click on the one you want to select on -- e.g. Class, because
we want to select all the animals that arc Class: "reptile”.

o Transparency 13 - select animals where Class contains.
What does "contains" mean? Your locker contains books,
clothes, etc. This room contains desks, people, etc. A field in
a data base contains letters and words.

o Transparency 14: The computer gives you a list of words that
the Class field can contain. You scroll down through the list
with your mouse pointer till you get to the word you want.
We want "reptile”. After we click on "reptile”, the computer
will wait for us to click OK.

 Transparency 15. Select further? In later classes we will do
more complex selections, like selecting reptiles that live in
certain biomes and have certain enemies. For now, just
STOP with the sentence the way it looks.

o Transparency 16. (Do It?) The computer gives us a chance to
look at our selection sentence and see whether it says what
we want it to say. If it does, we tell the cCiuputer to go
ahead and Perform the Selection, by clicking "Yes".

o Transparency 17. After a few seconds the computer shows
you how many animals were selected (38), and shows you a
list of them. You can scroll through the list by clicking the
little down arrow. Notice our Selection sentence is still at
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the top of the screen, so we are reminded of what rules we
used to select these animals.

o.. Transparency 18: To look at the record for one of those
animals, click on its name, Here, we are clicking on the
Snapping Turtle. After we do that, we will see the record
for the snapping turtle (not shown in the transparency).

e The sélection we made, of reptiles, will stay selected until
we make a different selection. As you browse through the
data base using the right arrow, you will see only selected
animals’ records. Transparency 19: Notice, for example, that
anytime you use the Index after selecting, the Index only
shows the selected animals.

« Emphasize the importance of the Team READER at-computer, as well
as all roles.

« Hand out team handouts for Lesson 2 and team folders.
« Tell students about computer schedules.

« Students working at Desk should COMPLETE the At-Desk activity in the
handout materials.

At-desk (Off-computer) Activities
« Each student working at desk will complete the handout for
Lesson 2. Discuss the items in the handout with your team
mates.

TEACHER NOTES: The at-desk activity is just as important as the
at-computer activity in terms of learning to use the program.
If students have difficulty answering some cof the questions,
suggest they discuss the question with their team mates.

When teams switch positions from at-computer to at-desk, it is
important for them to get on task quickly with the at-desk
activity.

On-computer Activities
o Locate an animal using the Index.
« Use Select tool to select all reptiles.
« Use Select tool to select animals who have "Wolves" as
enemies.
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e Learn Select concepts from Advisor. Do other explorations
the Advisor suggests.

Learn from the Animals Dictionary the meaning of "Biome",
"Food Chain", "Class", "Habitat", "Range".
Print the picture of one animal..

Quit properly.

TEACHER NOTES:

They should get in the habit of ACTUALLY READING what is on
the screen. Screens such as Dictionary screens and Advisor
screens have sentences on them need to be read if they are
to be useful to the students. When they read, they need to
also read the words on the Buttons. The Team READER needs
to get in the habit of reading out loud the screens to the
team. The Team Leader should make sure all members of
the team are performing their roles.

Some teams will have difficulties assigning roles. It may be

reassuring to remind them that they can take turns on

different days with different roles. However, it is important
that they assign the roles for the day and carry the roles out
responsibly. The team cannot function unless all roles are
performed.

Student State after Quitting from this activity should be
"Explore”

Wrap-up
o Computer c¢: ..ators click "QUIT" button to properly Quit for
their team.
« Students who did not complete the At-Desk assignment might
be assigned to complete it as homework.

Lesson 3: Where in the World are the Animals?

Thepurno f_ _ ' ivity i h me familigr with

biome ill main is famili ri wit
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Objectives
+ Learn to use some of the basic information tools in the Nature
Center:
Select; records where Biome contains "savanna”
Bar Chart; various biome bar charts give a "feel" for the
number of animals in the data base.
Advisor; she suggests next exploration you need to try
 Become comfortable with terminology related to where
various animals live: biome, range, habitat; deciduous forest,
savanna, etc.
« Begin to understand concepts that will be needed in making
food web, such as the various places that different communities
of animals live in.
« Use the Animals Dictionary to become familiar with meaning
of terms used in the Animal data base: "Biome:", "savanna®,
"deciduous forest", "tropical rain forest", etc.

Class Management

Each team will complete an At-Desk handout. Students within
a team should be encouraged to discuss the answers to the
questions on the handout, and have the Team Recorder write
the answers.

Materials, student handouts
For each team, Lesson 3 Team Handouts for At-Desk Activity.
For each computer team: Lesson 3 Computer Activity. Team
Handout.
For teacher lecture, transparencies 5-19.

Teacher Lecture/Demonstration
o Invite students to share their discoveries from yesterday.

« Have students talk about their discoveries in the Advisor's
office. Did the Advisor give them suggestions about what to
explore? At the computer today, they should use the
Advisor quite often. Any time they are not sure what to do
next, they should click on the Advisor button. Make sure
they know what that is.

 Transparency 5: Elephant record. Point out the Biom: field.
Where does an elephant live? Discuss the fact that we can
describe where he lives in terms of biome, range, and
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habitat. Remind students that they looked up the definition
of Biome in the ANimals Dictionary. Biome is characterized
by a type of vegetation or water in the case of fish.

o What other animals might live in the same Biome as the
elephant? How might we find out? Student should be
renined of yesterday's lesson on using the Select tool.

o Transparency 20: choose field Biome to select by

o Transparency 21: pull down the list and choose "savanna”

o Transparency 22: 10 animals are selected. This tells us that
our Animal data base contains information on only ten
animals that live in a savanna biome. We can look at the
records for any of those animals if we like.

o Now how could we find out how many animals live in the
other biomes? We could go on selecting all the animals in
each biome to find out. But there is a quicker way. We can
make a bar chart of ALL the animals by biome.

o Transparency 23: First, let's get all the animals back again by
telling the computer to Select all.

o Transparency 24: Then chocse the Option Graph from the
options menu.

» Transparency 25: We are given a choice of bar chart or
scatter graph. We will choose bar chart.

o Transparency 26: We choose to chart number of animals by
biome.

 Transparency 27: Now we can see ALL the animals by biome.
In which bhiome do most of the animals in this data base
live?

How many animals in total are included in the chart?
How many animals does the chart show for savanna?

« If we wanted to study just the fish in cur data base, we could

select records where biome contains fish.

o Transpare. -y 28: When we do that, we see we have 22 fish
selected. ‘
« Now we can make another bar chart by biome, but this tim
just for the selected animals (the fish)
o Transparency 29: bar chart by fish.
In which biome do most of the fish live?
Do students know the difference between fresh water and
marine biomes?

« Emphasize the importance of the Team REAGER at-computer. Also the
Team RECORDER.
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« Hand out team handouts for Lesson 3 and team folders.
« Tell students about computer schedules.

« Students working at Desk should COMPLETE the At-Desk activity in the
handout materials.

At-desk (Off-computer) Activities
o Each team working at desk will complete the handout for

Lesson 3.

TEACHER NOTES: The at-desk activity is just as important as
the at-computer activity in terms of learning to use the
program. When teams switch positions from at-computer to at-
desk, it is important for them to get on task quickly with the
at-desk activity.

On-computer Activities
o Find out how many animals in the Animal data base live in a
tropical rain forest biome.
» Use Select tool to select all mammr . ..
e Use bar chart to find out how many mammals live in each
biome.

L ]

Learn Bar Chart concepts from Advisor. Do other
explorations the Advisor suggests.

L ]

Learn from the Animals Dictionary the meaning of "Biome",
"marine”, "Habitat", "Range".

Quit properly.

L ]

TEACHER NOTES:

They should get in the habit of ACTUALLY READING what is on
the screen. The Team READER needs to get in the habit of
reading out loud the screens to the team.

As you go around to the teams at computer and at desk,

remind students that all roles must be performed.

Please make sure students at computer are using the ADVISOR.

Student State after Quitting from this activity should be
"Project Sign Up"

Wrap-up
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« Computer operators click "QUIT" button to properly Quit for
their team.

e Students who did not complete the At-Desk assignment might
be assigned to complete it as homework.

Z B
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Lesson 4; Beginning the Food Chains Project

In this lesson, students begin working with the concept of food
chains and food webs. They begin to seec how they can use the data
available to them to enrich their understanding of the food chain
concept. They will learn to take advantage of tools and resources
such as the data base index, the Animals Dictionary, Select, and bar
chart to help them flesh out their understanding. They may also
begin to get some insights into the limitations of the data base, and
how to work with those. These are all steps that scientists go
through as they begin to formulate their research projects.

Dbjectiv
« Learn to use features of the Scientists at Work program:
Projects: read the project description and sign up for the

Food Chains project
Animals Dictionary; Food chain; carnivore; omnivore:
herbivore; diet; enemies

Animal B Index
Print a screen (data for their chosen animal)
Select

« Recognize meaning of terms : "Food Chain" "Food Web";
"Herbivore"; "Carnivore"; "Omnivore"; "Diet"; "Enemies”;
"Predators”; "Prey".

o Classify animals as herbivores, carnivores or omnivores.

« Recognize that an animal may have an "Enemy" listed in its
data base record but that enemy animal may not have the
first animal listed in its "Diet", and understand reasons why
this may be the case.

Learn to use Advisor to help you with your project.

Materials, student handouts
Concept paper for Food Chain/Food Web (Lesson 4 At-Desk

Handout)
At-computer activity guide (Lesson 4 At-Computer

Handout).
Transparencies 5, 30-31 for teacher.
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Posted on the wall, food web posters that other students
have made in the past, to serve as examples of the kinds
of posters your students might make.

Teacher Lecture/Demonstration

o Introduce today's lesson by reviewing briefly what your
students have learned previously about food chains and
food webs.

o Introduce the idea of using the Animals data base to do
research on food webs and food chains. They will be
creating a poster of a food web and using the Animal data
base to get the information they need in order to make a
food web. Show students two or three sample posters
other classes have made, and comment on them.

(NOTE: You may want your students to make either a simple
food chain or a food web, depending on their level of
development of these concepts.)

Transparency 30: Projects opening screen. (How the
students get to this screen depends on whether they are
Advisor users or not. Advisor-using students get there
through the Advisor's office, non-Advisor students get
there through the "Student Research" door in the Nature
Center Entrance.

After they choose "Food Chain", the Team Reader should
read out loud to the team the project description, so the
team will know what the assignment is all about. They
might also decide to piint out the screen that tells the
assignment. When they are on the computer, teams
should sign up for the Food Cha’as Project.

Transparency 31: Example of a partial food web for a
tundra community. Invite students to discuss and
interprct the information in the web, identify specific
food chains in the web, etc.

Through lecture or class discussion, make the following
puints about the food web:

- 12 order to make a food web, we can begin by choosing
a particular animal we want to start with. We could start
at the top of the web, at the bottom, or somewhere in the
middle.

- The animal(s) at the very bottom of the web will always
be herbivore.

L ] L ]

L ]

L ]
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- There are likely to be animals in the food web (in the
real world) that are not in our Animals data base. As they
have discovered, most of the animals are for North
America. Thus, North American animals are easier to
create a food web for.

- All the animals in a food web live in the same biome

and range.

o The students will have three days in which to complete
their posters. During this project, they should have the
following team roles:

- Team Leader, who makes sure each person in the
team is performing their role, that the correct
worksheets are being used, that the project is on
schedule. The Team Leader can also serve the role of
Team READER.

- Naturalist who makes final decisions about what
animals are needed for their food web (after discussing
with all team members). The Naturalist cin also be the
TEam Razcorder, keeping a record of decisions made by
the team and the information used to make the
decisions.

- Computer operator who obtains the needed data and
pictures and printouts from the computer

- Exhibitor who arranges the material on the team’s

poster.
« To begin your research, gach team will choose an animal
or biome to study.

The Advisor will help you start your project and will give
you help all the way through.. ¢ Transparency 6 -
Advisor's Office. Click on her conversation bubble.

« Transparency S5: What data fields will you want to look at
to help you with your food web? ( the Diet, Enemies, Food
Chain and Biome of the animal you are studying). Since
you will need this information later at your desk, you
should print the screen that has your animal data on it.
Does eveiryone know how to print a screen?

At-desk Activities
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Read Food Chain/Food Web Concept Paper in the Lesson 4 At
Desk Handout and answer the questions. Also read teacher's
assigned supplemental readings on biomes and food webs from
textbook or other material. These may be completed as
homework if there is not enough time in class.

The team should choose an animal and biome to study if you
have not yet done so.

TEACHER NOTES: Teams working at desk need to understand
the terms and concepts explained ir the handout, such as
"carnivore”, "predator”, "enemy", etc. if they are to be able to do
their work on the food web with understanding.

As you go around to the teams working at desk, make sure all
team members are participating in the completion of the
handout.

At-computer Activities

Read the Project description;

Sign up for Food Chains project

Use Advisor to help you with the project. Anytime you don't
know what to do, click on Advisor's conversation bubble.

As a team, choose an animal to begin your study.

Find the animal in the data base by using the Index.

Make notes as to its Diet, Biome, Range and Enemies.

Get needed printouts and paper notes to use at desk.

TEACHER NOTES: Today it is especially important for the
children to READ the screens ihey see if they are going to be
able to use the computer productively.
As you monitor their work, make sure that:
Teams are using the Advisor FREQUENTLY.
o Team READER is actually reading the screens aloud.
+ All team members have assigned roles for the project.
Problems to expect:
« Advisor-using teams may find the Advisor won't let
them sign up for the project because they have not
completed all their explorations. Reassure them that this is
ok, just complete the explorations the Advisor tells them to
do. Tell them to keep going back to the Advisor to check
on their progress.
« Non-advisor teams may be totally confused, because
they do not read the Project screens that tell them what
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the project is about. Suggest they print out the
instructions in the Project stack, where it tells them what
the project is.

+ Please resist the temptation to serve as the "Advisor" to
nonAdvisor classes.

Student State in the student records at the end of this
activity should be "Choose Project”.

W[QQ'!ZQ
Teams should keep their printouts, handouts and notes in their
team folders for use in next class.

Le 5: Creati Eood Web Di

Students should begin to discover that they need to make inferences
from the data in order to create a realistic food web. The ability to
select a relevant set of information from a large data base and make
inferences from the data is a very powerful capability in our
information-rich world. More advanced students rnay begin to gain
asights into the limitations of the data, and see how they can make
useful inferences from the information available to them

Objectives

s Locate information frcm the Animal data base to assist in
creating a drawing of a food web.

Use the following kinds of information about animals in
creating the food web: food chain; diet; enemie. ‘predators);
biome; range.

Identify limitations of the Animals data base, such as animals
and kinds of animals that are not .ncluded in the data base.
Make inferences based on avsilable data -- such as the kinds
of fish eaten by a predator living in a particular biome and
range.

Depict predator-prey reiationships in a drawing of a food
web.

G N I I I A N BN E I G =S
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Use Advisor's Data Base Methods to learn about Selecting data.

TEACHER NOTE: This activity will take two days. Teams
will likely vary in the amount of information they are avl: to
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locate and place on their food chains or webs. For a web, they
should be able to include at least two herbivores, the plants
they eat, and two carnivores or omnivores in their food web
drawing. The more animals they identify as candidates for
inclusion in the food web, the more issues they will confront in
terms of making inferences, identifying missing data, and
checking for proper biome for their particular food community.

Some teachers want their students to include raw materials
such as sunshine and water, and decomposers in their food
webs.  You will need to clarify for the students what you want
included.

Materi stuc

Team Handouts for Lesson 5.

If possible, large piece of poster paper for teams to draw their
food webs; magazines they can cut pictures out of; crayons
for coloring pictures they print out of the computer; scissors;
glue.

Teacher Lecture/Demonstration

o Invite teams to tell the class what animal their team is
studying and where it lives.

o Teams should by now know where their animal lives, what is
in the diet of their selected animal, and what its enemies
are. Invite students to suggest what the next step would be
in gathering the information they need to complete their
food web. There are several approaches they could take, for
example:

- Locate the record for each animal listed in its diet, and find
out what the diet and enemies are for those animals.

- Locate the record for each animal listed as an enemy, and
find out what the die: and enemies are for those animals.

Each time they take one of these information-gathering
steps, they will find out a little more about the food web for
the community they are creating.

« Remind students ¢f the powerful Select tool as a v:ay of
getting informat.on for their food web.

o If you feel they need a refresher on how to use Select, try the

following:
o Transparency 32. Notice what is in the dic. of a hare.

asm
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Now, how can we find all the animals that have hares in their diets?
Point out the Select option on Options menu.

Transparency 33- seclection screen. Click "Write new selection
sentence."” A selection sentence will tell the computer the ruies for
what animal records we want to Select.

Transparency 34 - Scroll through the list of fields anc click on the one
you want to select on -- ¢.g. Diet, because we want to select (or
choose) all the animals having hares in their diets.

Transparency 35 - select Diet contains "hares”. Then click OK.

Transparency 36 - 3 animals selected, Bobcat and Gray Wolf and Snowy
Owl. Notice our Selection sentence at the top of the screen.

To look at the record for one of those animals, click on its name.

How might we use the Select tool to help us get information
for cur food web? Sor ¢ possibilities:

- Select all the animals ttat live in the same Biome as their
animal, and decide whether they shoul!a be included in the
food web.

- Select all the animals that have their animal listed in the
Diet field.

- Select all the animals that have their animal listed in the
Enemies field.

The Advisor's Methods Computer teaches you more about
selecting data. Transparency 37: Advisor's Data Base
Methods. Transparency 38: About selecting records.

o Tel' students when their food web project is due. They will
exhibit them and report to the class on the food web and

how they got the information.

At-desk _Activities
Review the notes and printouts you have made, and decide
what animals to place in your food web.
Draw as rauch of the food web as you can, based on the
information you have gathered sco far.
Decide what additional information you wiil need in order to
make the food web more complete.
Keep track of the methods you use to identify animals for your
food web, so you can explain these to the class.

TEACHER NOTES: Teams that print only pictures of animals
will have a hard time at-desk planning their food webs. If this
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is happening, remind them to print data base record for each
animal picture they print.

Don't allow any students to take materials home; they will be
the ones to be absent on a crucial day and the team will be left
without materials.

At-computer Activities

Advisor.will take you step by step through the activity. Click
on her conversation bubble in her office.

Select animals in the data base that might be in your food web.
Make notes as to the Diet, Biome, Range and Enemies of the
selected animals. Make printouts you need for your poster.
Decide whether the selected animals should be in your food
web.

TEACHER NOTES:

Please remind classes to go back to the Advisor frequently.

If it seems appropriate for the students at the time, point out
ways they can begin to look critically at the data. For
example, in the case of the selection of animals having hares
in the diet, when we look at the Bobcat record we find that
its range is most of the United States southern Canada and
Mexico. It is not in a tundra biome. Therefore, even though
"hares" are in its diet, it is not likely to be the Arctic Hare
that is in its diet.

Certain biomes present more difficulties than others. In a
marine biome, students will need to use all possible clues
carefully in order to decide which fish might eat other fish
(e.g. size, habitat in addition to biome ana range).

Student State at the end of this activity should be Choose
Project.

Wrap-Up
Teams should keep their food web and notes in Team folders to
use in the next lesson. They will display their food webs for
the whole class in Lesson 6.

Lesson 6: «xhibiting Food Web Askina Questions
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Let's leave it to a later lesson to discover when the

biectiv
« Communicate team's results and methods orally and in
writing.

« Develop a generalization about food chains.
o Write the generalization in the form of a question.
» Develop proficiency in use of features of the Scientists at
Work program:
Notebook: use Questions section.

N I BN T S IS I D BN EE N B ..
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Use Advisor's Science Methods to help write a question about
food chains.

Materials
Food web posters and information the teams have developed.
Individual student at-desk handouts for Lesson 6.

Classroom Management:

A possible way to manage this activity is to have half the
teams presenting their work to each other, while the other
teams are working on the computer. Tiien reverse the
procedure. This means that each student will get an
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opportunity to learn from the food web work of half the
teams. If this seems to confusing for your classroom, you
may need to defer the at-computer part of this lesson until
tomorrow, and have the whole class participate together in
the food web presentations.

Teacher Lecture/Demonstration

The following discussion might be conducted twice: once for
half the teams and then again for the other half. Teams not
involved in the discussion will work at the computer.

For the teams that are not working at the computer:

« iland out the at-desk worksheet for each student. Explain
that they must listen carefully to the other team's
presentations, and ask questions of the team if they don't
understand something. They should choose two of the
prescntations (other than their own) to write about on their
worksheet. This assignment is important, and they should
plan to turn in their completed worksheet to the teacher at
the end of the period.

« Give the teams about 5 minutes to decide how they will
present their project to the class; who will say what, etc. All
members of the team should participate in the presentation.
They should explain their food web, its biome, and describe
the methods they used to get the information. (For example,
"We selected all the animals that live in a marine biome and
an Atlantic Or-an Range. Then we looked at the diet and
enemies of euch animal.") Teams should tell how they used
the Advisor to help with their project. They may describe
any difficuities they had in doing the project, such as data
they needed that is not in the data base. They may describe
the roles of the various team members and how they
worked together on this project.

« Invite one team to hold up their team's food web on the
board and make a 3-5-minute presentation. Other members
of the class should be invited to ask questions.

o After all the presentations are made:

o Teams should be seated together and have their food webs
and printouts of animal data in front of them as you raise
questions for them to think about. The object of this
discussion will be to try to get the students to make some
general observations about their food webs.
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« For each of the presentations, ask the students to make
general observations about the food webs. For example, "It
seems to me that the carnivores are larger than the
herbivores." or "It seems to me that the herbivores have
the most enemies."

e Invite students to generate their own questions such as the
following:

What classes of animal are in your food web? Why are
some classes of animal not preserit in the food web
community you are working on?

What class of animal are the herbivores in your food web?
Are the herbivores larger or smaller than the carnivores?
Do some animals have more enemy species than others?
Why do these animals have so many enemies?

Are fish mainly herbivores or carnivores?

- Do small herbivores have more young than large
herbivores?.

Do most carnivorous birds eat insects?

Are most reptiles carnivores?

Do rabbits have more enemies than wolves?

Why are there are not many herbivores in the desert?
How many of the carnivores eat insects?

At-Computer teams:

The Advisor will help your team to think about food chain
questions.

Today your team will begin at the computer doing its research
on food chains and food webs. You will make up questions
about food webs, based on what you have learned as you
were drawing your example food web.

At-desk Activities
Each student will complete the At-Desk handout for Lesson 6,
and participate in presenting their team's work.

TEACHER NOTES: This Lesson 6 worksheet is a good product
to use in evaluating student progress, along with their team
food web poster and presentation.
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Use Advisor's Methods Computer to learn about defining the
food web problem and to generate their Question. They should
tell the Advisor to "Remember my question”.

Write a question about food webs in your computer Notebook.
Select animals in the data base that might help to answer your
question.

Make notes as to the Diet, Biome, Range and Enemies of the
selected animals, or print their records.

Use your Notebook to make notes about your question.
Student State at the end of this activity should be Answer

Question.

TEACHER NOTES: Depending on size of class and how
efficiently your students work, you may want to defer the at-
computer part of today's lesson to tomorrow.
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One of the most creative tasks of a scientist is to invent a method for
getting answers to questions. The scientist is always constrained by
available data and tools for manipulating that data. In this lesson,
students apply the selection and bar chart tools, and see how they
might (or might not!) help them in answering their questions.

Objectives

 Develop proficiency in use of features of the Scientists at
Work program:

Notebook: use Methods and Data and Interpretation sections.
Paste "copied" data into Interpretation section. Paste
charts into Data section.

Select.: use two or more criteria for selection.

Bar chart
Print; print Methods and Data sections of notebook.

e Plan a method for answering a question.
« Get answers to questions, using data from the Animals data

base.

o Use Advisor's Science Methods to help plan a method for
getting answers to questions. ¢ Use Advisor's Data Base
Methods to learn about bar charts.

Teacher Lecture/Demonstration

e Each team should now have a question about food chains and
food webs. Have some team leaders tell what their team's
question is. You may want to help them sharpen up their
question if it doesn't sound answerable from the data.

e Choose one of the team's questions, or use an example such as
"Are most reptiles carnivores?." Invite class to discuss what
sort of evidence would be needed to convince someone that
they had an answer to the questicn.

« We will need to decide on a method for answering our
question. First, think about what animal records we want to
work with. Do we want data from ALL the animals? No,
because it is only animals in the Class "Reptile” that we are
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interested in for this question. What data base tool can we

use to just work with the reptiles? We can SELECT records

where Class contains "Reptile."”

e Once we have selected all the reptiles, how can we find out

whether most of them are carnivores? We could look at the

record for each reptile in the data base, but that would take

a long time and would be boring. We have a data base tool

that makes it easy to see HOW MANY animal records are in

each category, such as Food Chain. This is the Bar Chart tool.

« Transparency 39: Bar chart showing reptiles by food chain.

Does this chart answer the question about whether reptiles

are carnivores? Have students discuss interpretation of the

bar chart.

o It's very easy to make a bar chart. Transparency 40: after

selecting the reptiles (notice there were 38 selected), choose

Graphs from the Options menu.

o Transparency 41: choose type of graph. We want a bar chart.

o Transparency 42: tell what you want the chart to show. We
choose Food Chain for our question about the carnivores.

Transparency 39: the bar chart appears on the screen.
Notice that below the bar chart it tells what animals were
selected to create this bar chart. It is important to pay
attention to this when interpreting the bar chart. The chart
would look quite different if it were Mammals that we had
selected, wouldn't it?

« After you have looked at your bar chart, you may decide to

Print it or you can copy it and paste it into your Notebook.

o For some kinds of questions, bar charts are a very easy way
to get some information to help answer the question. You
must be sure to Select the records you want before making
the chart.

Tell teams when they are using computer, to use Advisor's
Data Base Methods to learn more about bar charts.

o Transparency 43: Methods section of Notebook. As we have
been discussing, the Method we use to answer a question is
a very important part of a scientific research project. In the
Methods section of the Notebook we write our plan for
answering a question or testing an hypothesis. Because you
are just starting to learn how to do research, you may not be
able to think of the "best" way to answer your question. You
may have to try several different methods. Each time you
try a new method, write about it in your notebook
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+ Explain that the Team's computer Notebook, when completed
and printed, will be a complete science report for the team.

+ Use Advisor's Science Methods to help you learn about
methods for answering questions.

« After you get some data that helps to answer your question,
you need to put the data into the Data section or the
Interpretation section of your notebook. You can paste a bar
chart into the Graphs section, or you can type information in
the Interpretation section. To paste a bar chart or graph
into your Notebuok, first make the chart using the graph tool
in the ANimal data base. Then go to the Craph section of
your Notebook. Pull down the Options menu and click the
choice that says "Paste graph onto this page." You can paste
more than one graph by make a new page in the Graphs
section of your Notebook. '

Also, you can click on some data in the data base and if it says
"Copied!" you can then go to the notebuok and paste it in the
Data section. You paste data by clicki~.z the mouse pointer
where you want the data copied, then isold down the
command key while you press the v key.

At-desk Activities
Complete Lesson 7 At-Desk handout, to practice:
- selecting data to answer a question
- choosing a bar chart to answer a question
- deciding methods to answer a question

TEACHER NOTE: Again, students may pnec.. to be reminded
that the concepts they are learning in the handout are very
important. They will not be able to do their research
productively unless they understand the ideas in the
worksheets.

At-computer Activitie:

Use Advisor's Science Methods to learn about answering
questions.

In the Methods section of your computer Notebook, write the
method you will use to answer your question. (If necessary,
change the question in the Question section of your
notebook, or write a different question).
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In the Animal data base, Select the records you need to answer
your question.

If appropriate for your question, make a bar chart. If not
appropriate, look at the selected records and find out the
data you need.

Use Advisor's Data Base Methods to learn about making and
interpreting Bar Charts.

Make printouts of data or charts, or paste them in the Data
section of your Notebook.

If you have more time on the computer, think of another way
to answer your question, and write about that method in
your notebook.

Student State at the end of this activity should be either
Answer Question or Make Hypothesis.

TEACHER NOTES: It is quite likely that students will write ques.ions for
which it is difficult to get the answers from the data base. They may not
have all the skills needed to get the answers, depending on the type of
question they ask.

Two of the tools they have not yet learned about, are Sort and
Print Report. If their question can't be answered using a bar
chart or other method they have learned, suggest they try cut
sort and report. Advisor classes can go to the Advisor's
Methods computer and learn what the advisor has to teach
about these.

A good way to teach students how to do things like pasting a
graph into the notebook, is to go around to the teams at
computer and show them (rather than trying to explain to
whole class).

+ Writing and Testing H h

Tod introd the id f ] hesi
testable prediction or guess., The Animals data base

provides students with a variety of tools as well as data
for formulating and testing an hypothesis, The challenge
for them now s to choose the appropriate tools and data
Objectives

e Understand the concept of an hypothesis : a testable
guess or prediction.
e Write an hypothesis concerning food chains or food webs.
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o Plan appropriate methods for testing hypothesis and write
these in your notebook.

o Select data relevant to an hypothesis.

o Organize sclected data by sorting or creating a bar chart.

« Use Advisor's Science Methods to help write an %ypothesis
about your project.

Teacher Lecture/Demonstration

« Invite discussion of any problems or questions the teams
have had in getting data to answer their research
questions.

o Discuss with the class the idea of a scientific hypothesis.
Scientists begin a research study or experiment by
making an hypothesis as to what they think the outcome
of the experiment will be. An hypothesis is similar to a
question, except that you make a prediction as to what
you think the answer will be. Here are some examples of
hypotheses about food chains:

Rabbits have more enemies than wolves.

- There are not many herbivores in the desert.

- Most reptiles are carnivores.

- Small herbivores have more young than large herbivores.

« Now that the teams have had experience using the Animal
data base to answer questions, it should be fairly easy for
them to think of a research hypothesis that can be tested
using the data base.

o Introduce the idea of getting evidence to support an
hypothesis. Using one of the examples above, have
students suggest what kind of evidence would be needed
to prove or disprove the hypothesis. What data would
convince someone that your hypothesis is true (or false)?
We can use the Animal data base to get evidence to prove
or disprove our hypothesis.

« Emphasize that the important thing in making hypothe: es
is NOT to make a hypothesis that is necessarily true, but

rather to _make an hypothesis that is testable. In science,

we learn a great deal from testing hypotheses thai turn
out to be false.
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o Another key idea here, is that often the data we get are
not adequate to support or disprove our hypothesis. The
data may simply lead us to a different hypothesis.

» Depending on time available for class discussion, you
might introduce the idea of controlling variables in the
testing of an hypothesis. Most commonly, generalizations
do not hold up across classes of animal. Tnus the most
commonly controlled variable will be Class. The way to
control the variable is to SELECT just the animals in the
class you are studying, such as mammal.

At-desk Activities
Teams that have their at-desk activity before their on-
computer activity, will will use their notes and printouts
from their work on research questions, to help them
formulate an hypothesis and a method for testing their

hypothesis.

Teams that have their at-desk activity after their on-computer
activity, will analyze the data they have obtained. They will
decide whether the data supports their hypothesis, and
whether they need additional data.

At-ccmputer Activities

« Generate an hypothesis and put it in your Notebook.

Use Advisor's science methods to help you write an
hypothesis. Tell Advisor to remember your hypothesis.

« Write in your notebook the method you will use to test your
hypothesis.

« Obtain data by selecting, sorting, making bar chart or table
report.

« Print out notebook sections, data, and any other materials
team will need at desk to make interpretations and draw
conclusions.

Go to the Advisor's Methods Computer and get advice on
methods for testing your hypothesis.

Student state at end of this activity:
Interpretations/Conclusions.
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Do _my data support my hypothesis? Students can apply
many_of their previous learnings and experiences to
answer _this gauestion, Often their data will be
ambiguous, and will at best suggest other guestions for
research, In_this experience, students have much in

it worki fentist
bj Y

 Develop proficiency in use of features of the Scientists at
Work program: '

Notebook: use Data, Interpretations and Conclusions sections.
Print: print whole notebook.

Decide whether data supports or denies hypothesis.
Identify additional data needed to confirm or deny
hypothesis.

.Revise hypothesis based upon findings.

Draw conclusions based on e ..ience and method of testing.

L ]

L ]

« Use Advisor's Science Methods to help interpret findings and
draw conclusions.

Teacher Lecture/Demonstration

o Each team should by now havs collected some data related to
their hypothesis. Now the challenge is to interpret the data
and draw conclusions. They will need to decide whether the
data tends to support or deny the hypothesis, and think of
reasons why the data does or does not support the
hypothesis.

« Invite one team leader to describe to the class their i:am's
hypothesis and the data they have identified. Ask other
class members (not on the team involved) to say whether
they think the data supports or denies the hypothesis and
why. Some possibilities which you mi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>