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FINAL TECHNICAL REPORT: 
ENERGY WORKS LAB 

Grant Expense Number DE-FG 0394 ER 75955 

The Energy Works Lab project was a two tier project consisting of the GlRLS SUMMER LAB 
and ENERGY WORKS. This final report is a summary of the completed project and the works it 
encompassed during the grant period. 

The Energy Lab Facility 
Two adjoining classrooms of the Fort Worth Museum of Science and History have been 
completely renovated. This includes removal of the wall and chemical closet separating the two 
classrooms. Removal and redesigning of wall cabinets and sinhs. Fitting the now double room 
with laboratory, audiovisual, and computer/jmkrnet interface equipment, and flexible seating and 
work areas for students in the lab setting. The outcome of this renovation was a highly flexible 
and functional lab classroom that may be used for groups of students up to a maximum of 50 or 
divided by a temporary partition into two smaller classrooms each with their own dedicated audio 
visual facilities. 

Work was completed largely through in-house craftsmen. 

Girls Summer Lab 

The Girls Summer Lab held during the summer of 1994 recruited under served and minority, 
seventh grade girls from the Fort Worth Independent School District. Through the aid of the 
school district, applications were given to all the district counselors for dissemination to qualified 
potential applicants. From the 200-1- applications received 42 girls were selected for the project. 

Two project coordinators were hired for the term of the project to assist the project director in 
logistics and curriculum implementation. The Lab itself ran from May 21 orientation to the final 

THe following is the original Scope and Sequence and the Project Director's Journal of the Girls 
Summer Lab project: 

scheduling of internship in mid-Aupt. 

Saturday May 21st: Kick-off Event 
Requirements, logistics and expectations of the Girls Summer Lab. 
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-- _I .. 

OBJEcT1vES: 
Part I: Owl Pellet Inquiry 

1.) Cognitive - - See the differences between various animals based on a comparison of similar 
bones in skeletons. 

2.) Process - Use tools to extract the bones of rodents from the owl pellets. 

3.) Process - Reconstruct an animal from scattered bones. 

4.) Affective - Begin to feel comfortable with ‘“free inquiry“ and experience learner-driven inquiry 
(which will be used throughout the program.) 

5.) Cognitive and Process- Begin to use the scientific descriptions of bones. 

6.) Process - Describe a bone in depth and record findings. 

B 
1.) Affective - l % r z u T % h e  G.S.L. goals. 

2.) Affective - Create a good comfort level between parents, gitls, Museum staff members and the 
goals of G.S.L. 

I 3.) Affective - Allow the participants to become excited about the program. I 
BODY OF THE ACTMTIES 

1.) Discussion about uniform and personal components like 
Backpacks, journals, field equipment, magnifiers, scheddes of field experiences. 

2.) Opportunity to see Death of the Dinosaurs planetarium show. 

cReturn to Auditorium for sandwiches and drinks.> 

3.) Visit The Dinosaurs of Jurassic Park Exbibit 
-Special attention is directed by a scavenger hunt sheet to : 

1.) what is “real” and what is a movie prop., 
2.) the scientists who make it possible, 

3.) the computer programs, and 
4.) geological time line. 

-Links created between interested parents for car pools. 
-Clarification of bus scheddes and phone numbers of partners in their 

working group in order to share experiences between groups. 

4.) Students are divided into Monday/Wednesday and TuesdayD’hursday working groups. 

Monday/Tuesday May 29: Laying ground rules 
Focus on process of free inquiry and playfd use of “scientific language of bones” 
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Part II: Museum as Storehouse of Info. 
6.) Cognitive - Introduction to the kinds of objects and staff in a museum. 

7.) Cognitiv~ - Find correlations between a live animal and its skeleton. 

8.) ,Affective - Meet a female scientist who works with Museum collections. 

9.) Process - Use language to articulate observations. 

10.) Affective - The girls will begin to feel comfortable around the museum. 

Part III: Model a Bone of Clay 
11.) Affective - Recognize the value of scientific words rather than lay-terms, (e.g. fossa, 
processes, vertebrae, tibia, pelvis, etc. as opposed to “hole”, “bump”, backbone, leg, hip, etc.) 

12.) cognitive - Shape and size of a bone correlates with the function and form of the body part 

13.) Coynitive - See the difference between understanding of a live or extinct animal. 

14.) C o p  ‘tive - kticulate understanding of a bone in a visual and tactile form. 

BODY OFTHE ACTMTJES 
Bones reveal information about the living creature whether it is extinct or living. The girls are 
given 3 hours to work with bones in three different contexts and locations within the Museum. 

I. Owl Pellet Inquiry (occurs in the classroom.) 
Each girl is presented with an owl pellet and forceps, gloves and a probe. Each is challenged to 
discover what this thing is about. 

-Free inquiry of ‘What is this thing”? 
-Why are there bones in it? 
-Video tape of owl digestion. 
-What are these bones from? 

Instructors will direct the girl’s attention to human, dog, dinosaur and bird skeletons to 

-a femur is a femur is a femw, no matter what the animal. 
-Why the jargon? a humerus on a dog is a leg, a humerus on a bird is a 

identify the common bones like: 

wing .... 
The girls will have access to human, dog and bird articulated skeletons and Tenontosaur sp. fossil 
material to compare and contrast the various analogous struct~~es. 

The instructors will bring the groups together at the end of this part to encourage the girls to 
take a few minutes to write a description of one specific bone of their choosing in such detail that 
someone could get a good image of the bone without seeing it. Instructors will encourage some of 
the girls to read their descriptions and point out the important information that they captured in it. 

II. Museum as storehouse of artifacts and information, (like bones.) 
The girls will be divided into small groups and rotated though the research (Storage I), and 

teaching (Storage II) collections to examine the bone material that these areas house. During this 
portion of the day they will be met by Wesley Hathaway (female), Assistant Science Curator. 
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Wesley will guide them through the maze of shelves, and cabinets to reveal the bone material of 
many different life forms and give the girls an idea of the broad range of idormation that is stored 
for scientific and educational use. 

their pellets. Back in the classroom they can compare the new bones to the ones they found and 
compare both to living rodents from the Live Animal Collection of the Museum. 

Each group of girls will be given some bone material to aid in their search for the animals in 

III. Model a bone of clay 
Once again, this takes place in the classroom Each girls will be given a lump of clay and asked to 
sculpt the bone they described earlier in Part I and create as much accurate detail as time allows. 
During this “right-brain” activity the instructors will enter into a discussion of: 

-What can bones tell us about an animal? 
-What can we learn about animals that no human has ever seen save 

as scattered bones. Bring up interesting extinct animals such 
as Tenontosaur and others 

animal. 
-Discuss means of creating a model of missing bones from an extinct 

SUMM ATIONOFTHE DAY 
Five minutes at the end of the day, coordinators focus on feelings of “doing” science. Instructors 
will ask the girls “How does doing science here compare with their expectations?” 

TE El P e z e e z e r s ,  probes, gloves, magnifying lenses, articulated skeletons of various animals 
for comparison, mouse skeleton work sheet, owl digestion video, journals, pencils, pens, clay, 
live rodent(s), and Storage I specimens of rodent skulls (1 drawer). Storage II skulls,(2). 

Wednesday/Thursday, June lst/2nd: Fossils 
Focus on exploration and scientific methods of record keeping; fossil identification and 
nomenclature. 

Part I: Make a Fossil 
1.) CogitivG - See the physical process a bone would go through to fossilize. 

2.) Procea - Use plaster as a medium of paleontology 

2.) Affective - Have a tangible record of their own bone. 

3.) Comitive - Begin to understand the different types of fossils paleontologists study, i.e. molds 
casts, imprints. 

Part Ik Fossils of Fort Worth 
4.) corm itive - See that fossils are aU around us in Fort Worth and learn the common types. 
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5.) CoPnitive & Affective - See relative Geologic time line of Fort Worth area. Get mentally 
irepared for Saturday trip. 

hderstanding of the difference between fossilized records of animals and plants and other life. 

Part IIZ DinoDig Explorations 
5.) Affective. Pro cess and COP nitive - Free inquiry of a site with fossils. 

3.) Process and Cognitive - Teams will begin to create their own method for finding and recording 
!ossil discoveries. (Each method and its varying degrees of content, will be compared later.) 

LO.) Process - Use of brushes and shovels to hunt for fossils. 

11.) Affective - Find an interest in fossil hunting in the playful environment of DinoDig. 

12.) Affectiv~ - Have their first paleontological experience which will be built upon later. 

13.) Process - Work in groups to solve a problem. 

Part IV: Fossils of Fort Worth Reprise 
14.) Copnitive - Become familiar with the invertebrate, plant fossils, and microfossils found in 
DinoDig. 

15.) cognitive - Understanding of a fossil as record of past life. 

15.) Cognitive and Process - Become familiar with the scientific names and taxonomy of fossils 
they found. 

16.) Cognitive - Get a feel for the geological history of where we live and the passage of large 
amounts of time. 

17.) Affective - Begin to feel codortable with the information of fossils. 

18.) Process - Become familiar with magnification by lens, microscope and video camera. 

I. Make a fossil. 
Instructors will introduce the geologic processes that create fossils and instruct the girls on a way 
to create a simulated fossil from their clay bone from the previous day. They wiU create a duplicate 
cast in plaster that will mimic the original from a fresh clay mold. Impressions will be created of 
other items and parts to illustrate imprints of non-skeletal materials like feet and leaves and other 
organisms. 

II. Fossils of Fort Worth 
Geologic Maps will be compared to street maps to discover the origin of the bedrock and soils 
beneath the girls house. Comparisons with maps of fossil locations in the Ft. Worth region 
reinforces mapping skills and allow the girls the chance to see ''familiar'' spots in a novel way as 
geologic treasures. 
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Instructors will introduce the concepts of common cretaceous life forms and where the varietal 
variations are found on geologic, street, and topographic maps of Ft. Worth. 
Girls will then create maps of where fossils can be found and have the choice of utilizing their 
journal as a field notebook with entries relating to what varieties to 1. 

-What kinds of fossils 
-What time period are fossils from? 
-What rocks are under your house? 

III. DinoDig Explorations Take 21 girls at a time to Dinodig to a specific bone field for their 
own use. During thejr initial open in- period they will dig for bone material and examine the 
fossils that occur in the matrix The instructors will challenge the girls to answer the questions: 

-How can we figure out who’s remains are these? 
-How can we map what bones you can h d ,  so that the next group will know where to dig 

for more? 

The girls will excavate as much of the bone field as possible within the time limit and record their 
findings on a free-hand treasure map of the DinoDig exhibit to be used by the next group. Small 
fossils which they find during the search for dinosaur bones will be brought back to the classroom 
for identification and magnification on the classroom video microscope in Part IV. 

IV. The Fossils of Fort Worth. Closer inspection of the smal l  fossils found in DinoDig. 
Taxonomy and Natural History of: 

- A m m O n i t e .  
-Gryphea and their relatives. 
-Urchins. 
-0tha invertebrates. 
-Plant fossils e.g. ferns, Lepidodendron, coal, petrified wood 
-Microfossils e.g. coal, limestone, and foraminiferans. 

The instructors will direct the girls attention to the fact that all the life forms that we found in 
DinoDig are marine. The instructors will relate what the area was like 110 million years ago that 
the coastline was where Weatherford is today and the limestone was created by microscopic algae 
that grew on the bottom of the warm shallow tropical sea that covered the area. 

MATERy1Ls: 
clay bone from previous lesson, plaster, fresh clay, street maps and geologic maps of Ft. Worth, 
small shovels, brushes, maps of DinoDig, chart of smal l  fossils, magnifying loops, video 
microscope, binocular microscope, plant fossils, micro fossils of coal and foraminiferans. 

Saturday 4th June 
Field trip with Irene to find fossils. 

1.) Coynitive - The girls find out areas in their “own backyard” that hold treasures from 100 
J$$ 
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M.Y.A. 

2.) Affective - The girls will see familiar laud areas in a new geologic context, 

3.) Coynitive - Learn to name the fossils they find. 

4.) Process - The girls will learn to use fossil field guides. 

5.) lcsgfltive - The @ls will understand that strata can be easily seen in creeks rivers and road 
cuts. 

6.) Q g i t i v s  - The girls will realize that the depth in the strata indicate age of the fossil material. 

7.) Affective - Introduce the girls to a fun field experience. 

8.) Affective - Become aware that women can do field science well. 

9.) dZffectivq - Create a comfort level with informal interaction with a female scientist, 

10.) -itive - The girls will begin to understanding of time difference between us and fossils. 

11.) CognitivG - Knowledge of the tools, names and language which wil l  be used. 

12.) Affective - The girls will desire to find fossils and feel that fossils are special, 

BODY OF THE LESSON 
The girls will be introduced to Irene Stemple a master instructor and geologist/paleontologist and 
given a quick briefing on the areas to be studied during the day’s field experience. Fossil sites 
selected by Irene are withh short driving distances of the Museum and represent several different 
time periods (i.e. strata) in the Cretaceous limestone of the area. Relative geologic age will be 
emphasized by the coordinators and Irene and questions will be directed toward the girls as to 
which fossils are the older of the ones they found. The girls will be encouraged to record the 
relative ages of their finds to compare to the fossils in the other sites investigated Picnic lunches 
will be brought to eat in the field toward the end of the day’s adventures. 

S W  ATJONOFTHE DAY. 
During lunch or the trip back to the Museum, the coordinators will solicit Irene to tell the girls 
about her background and how she became interested in the sciences. Anecdotal tales will be 
encouraged fiom Irene to help create a open and fun relationship between the girls and Irene. 

MA 
ma@wmak, Field Guide to the FossiZs of Texas, probes and brushes. All these items will 
be housed in each girl’s backpacks 

Monday/Tuesday 6th/7th June: Gathering Data 
Focus on grid maps and computers as tools of precision. 

7 



m?d Map of DinoDig Site 
1 

1.) CQrmitive - See the difference between paleontological maps done 

2.) cognitive - Understand the necessity to keep accurate paleontological records. 

3.) process - Use tools to create an accurate record of space and objects on a grid. 

4.) Process - Use the digging equipment with greater expertise. 

5.) m e c t i v ~  - Get a feeling for the world of a paleontologist and the ways they share information. 

Part II: ComputerNideo grid map activity 
6.) J?roces - Get a general understanding of how to work on a computer. 

7.) W t i v e  - See the benefits to keeping data in a computer. 

8.) Affective - Have a good experience with computers. 

9.) Cognitive - See there are different approaches and levels of sophistication to working with a 
computer. 

10.) Comitive - See that computers can hold a wealth of information which only needs to be 
accessed. 

with and without precise measurements. 

. 

11.) Process - Learn to navigate through a computer and use it as another tool. 

BODY OF “E LESSON 
Part L Grid map of DinoDig Site 
The Girls will be divided into 5 to 7 project teams with 3 or 4 members. Each team is composed of 
a Site Director, Material Manager, Site Mapper, and Data Specialist. The same previouSly 
designated dig site in DinoDig will be marked-off in 1 meter squares with stakes and string. Each 
team’s goal is to excavate their own grid square(s) and log the bone material discovered as 
accurately as possible by measuring each bone’s relative position in the grid. Upon completion of 
the grid mapping and team member consensus on the results, they will bring their data back to the 
classroom for addition to a computer composite map. The computer will be used to log each 
team’s map of their grid squares and compile them into a single database map. 

II. Computer/video grid map activity. 
If space limitations interfere with all project teams gathering data at the dig site simultaneously, 
three or four teams could work on scanning video images of the DhoDig area from the previous 
maps drawn of the area. This preliminary work on the computer frees the time necessary to 
become acquainted with the task of entering data after PartL 

Prior to scanning, the teams will create a clean copy of their field data sheet to ease the scanning of 
the final image and create a higher resolution result. Upon completion of the “clean” map each team 
of girls will enter their team’s grid data into the computer on a graphic composite representation. 
Each team then prints a hard copy of the composite map for their journals. 
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ATION OFTHE DAY: 
Project coordinators will then lead the &Is in an informal question and response period to discuss: 
-the change in their first hand-drawn “treasure maps” and the new grid map version. 
-the value of accurate data as a means for paleontologists to share information. 

Project director wiU relate two stories of actual dig sites including his experience with the Doss 
Ranch Tenontosaur and the story behind the initial discovery of the Jones Pleurocoellus by an 
University of Texas graduate student. Actual site maps available for the girls to compare with their 
maps and see “the real thing.” 

MATERIAL_s: 
Small shovels, brushes, stakes and twine, clipboards, measuring tapes, grid paper, pencils, 
Computer with graph.ic/%ideo software, video image of DinoDig dig site, video images of bones in 
the DhoDig dig site. Computer interface to classroom monitors, printer, Doss Ranch site map, 
Jones Pleurocoellus site map. 

Wednesday/Thursday 8th/9th June: Layers 
Focus on geologic stratikation. 

2.) Qgnitive - learn means to test materials by oxidation, acid reactivity, and microscopic 
analysis. 

3.) l?roces - Using observational skills of chemical reactions to find out more about a material. 

4.) agnitive - Gaining an awareness of the importance of different geological samples, (e.g. 
Limestone means ancient ocean. Coal burns because it never came in contact with oxygen when it 
fonned.) 

5.) Affectiveand Process - Familiarity and comfort with chemical testing as a means to acquire 
information about a material. 

Part II:Clay Landscape Activity: Mapping in the Third Dimension 
6.) Comitivq - Understand the relation of geological strata to periods of time. 

7.) Comitive - Recognize the lines of strata as a way of “seeing” prehistoric landscapes. 

8.) Process - Gain more experience with maps and grids. 

9.) SroceB - Do geological sampling and observation on a miniaturized scale. 

10.) CopitivG - Have a visual and tactile experience with geological stratification. 
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11.) Affective - Get a feel for the passage of long periods of time recorded in the earth. 

BODY OF THE LESSON: 
Part I: What’s in AH the Layers? 

The girls will be challenged to discover the chemical properties of several varieties of rocks 
through routine chemical analyses. Working in pairs the girls will take raw samples of limestone, 
sandstone, petrified wood and coal and prepare them with a mortar and pestle for the chemical 
testing. Simple tests as to the ability of the rock to be dissolved by acid, oxidized by flame, its 
color, texture, and microscopic features will give clues to the type of environment that created the 
rock. 

Some interpretation on the conversion of energy from the sun to chemical energy locked in 
the plant material will be discussed. This bound energy is the chemical energy released during the 
oxidation of the coal. The sunlight trapped millions of years ago is the energy that we see as the 
flame released from the coal. This has a direct linkage with the amount of energy absorbed by 
modern vegetation. This effect will be seen in the Ma-red satellite imagery used by T.C.U. 

Each girl will acquire skills in Using common chemical procedures in a safe manner and 
burn coal, and dissolve limestone and discover that petdied wood and sandstone are relatively 
inert. 

$UMMATION: 
The “whys” of these differences will be discussed by the coordinators and director after the results 
of the &ting are complete. Important points of W-are to discuss: 

- the geologic time line and which layers should be older. 
- the features in strata as hills, faults, or ancient sea floors 
-that limestone is the result of accumulations of astronomical numbers of 

microscopic plant life that lived in the ancient oceans millions of years ago. 
-that petrified wood is fossilized through the action of water, oxygen and 

dissolved minerals to replaced the wood with crystals and minerals, 
-that coal can be make only when the wood or plant material upon burial is 

deprived of oxygen so that its energy remains in an “unburned”, 
unoxiciized form. 

Material are put away and the girls will then be gin... 

Part II:Clay Landscape Activity: Mapping in the Third Dimension 
The girls will map hidden features beneath the surface of an imaginary landscape through a 

large population of small samples. Colors within the strata of the landscape represent merent 
geological elements. Each color of the layers will have a designation as to age and composition; 
e.g. Eocene coal, 25 million years ago = red, Cretaceous limestone, 110 my.a. = gray Cenozoic 
material, modern = black Research teams of girls will create a sampling plan to determine where 
coal bearing layers are located beneath tbe surface of the landscape. Using straws as drills through 
the surface, core samples will be taken. Each team has a set number of samples that can be taken 
due to their team’s “exploration budget.” 

pealed away by the girls. The coordinators will brief the girls on the “age” of each layer as it is 
removed to reinforce the time it takes to lay down a new layer of stratum. 

Once each team’s mapping i s  complete, the layers of the landscape will be sequentially 

$UMMArnON 
Coordinators will solicit hypotheses as to what conditions were required to create geological 
features that are revealed with each new layer. How did they get in that order? How come this 
layer is flat and this one is wavy? Does it make sense that a layer of an ancient sea floor can 
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undulate? 

8 W A f l O N O  FTHE DAY 
Wrap up- Five minutes to talk about what they may see on the Saturday trip. Briefly discuss what 
and where TCU is and what kinds of rules there will be. 

FIATERIALS: Video microscope, test tubes, test tube holders, 7M. hydrochloric acid , alcohol or 
natural gas burners, mortars and pestles, five 2' by 3' by 4" stratigraphic, three-dimensional map 
of an imaginary landscape, straws, clipboards, pencils. 

Saturday, 11th June: T.C.U. Geology Department 

BJE 
?) R s b t a i n  satellite imagery of local geologic features by computer. 

2.) Comitiv~ - Understand how satellite technology aids the gatheriug of information on a large 
scale. 

3.) Affective - Meet female graduate science students and hear personal stories about why each 
student is pursuing a science career. 

4.) Affective - Meeting two or three professors in the department ahd become comfortable with the 
concept of professors as approachable people. 

BODY OF THE LESSON 
Drive-time discussion: 
Going: How do you think you become a scientist/engineer/technician? 

While at T.C.U. the 42 ladies will be divided into 6 or 7 subgroups to tour the Geology 
department. Each will be lead by one female graduate student. T.C.U has hundreds of satellite 
images in their computer system. Each subgroup will be responsible for using the Museum 
classroom computer to download one of the image files contained in T.C.U.s computers. Each 
image will be brought back to the classroom. The girls will have access to these images in the 
classroom for reproduction and manipulation. Each girl, when time permits at a later time, can 
produce an image of their neighborhood on the computer software. Each Graduate student 
involved with these events will be briefed prior to the field trip as to the expectations of the 
Museum staff. 

Part of the girl's mission while at T.C.U. will be to find out how their T.C.U. liaison 
became interested in Science. This information will be recorded in their journal for this day's 
entry. 

The girls will eat lunch on the campus to allow them to experience the relaxed and open 
atmosphere of a college campus. 

SUMMATION OF THE DAY 
While returning and back in the classroom the subgroups will be asked to relate their graduate 
student's story on how they became interested in science. 
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MA 
M a c ~ ~ w e r b o o k  Duo 230, journals. 

Monday/Tuesday, 13tW14th June: The Energy We Know and Love. 
Focus on playfulness in scientific inquiry. 

Part I: Just Plug It In... 
1.) Process - Observe what the inside of an electrical appliance looks like. 

2.) Process and Affective - Feel comfortable playing with wires and tools to fix or change an 
appliance. 

3.) Cognitive - Acquire a general understanding of how electricity flows through machines. 

4.) Protea - Be able to reconnect Circuits or fix plugs. 

5,) Proces - Use creativity and problem solving on a mechanical device. 

6.) Affective - Build an attitude of caution and courage towards electricity. 

7.) Prcxess and M e c O  've - Learn to feel more playful about approaching 

8.) Affective - Realize that they can understand household item. 

scientific problems. 

Part II. What makes electricity? 
9.) Co+tive - Learn that moving magnets near a conductor produces electricity. 

10.) Co~nitive - See the relationship between the generation and use of electricity. 

11.) Comitive - Understand that to produce electricity requires energy input- 

12.) CoPnitive and Process - Connect an electrical appliance to merent electrical sources. 

13.) Process - Use tools needed to repair and alter electrical equipment. 

14.) Affective - Have a positive experience with electricity. 

15.) Affective - Know that they have done and understood something that few people have. 

16.) Affective - Be able to look at the electricity and appliances in their homes with a different 
understanding. 

17.) fi~nitive - Understand that electricity flows like a fluid. 

18.) Comitive - Understand that electricity is not "created" but "separated" positive from negative. 

BODY OF THE LESSON 
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Part I: Just Plug It In... 
How does electricity flow through machines? 

Each girl will be issued a unwanted, “broken” electrical appliance, a telephone, or toaster, or hair 
drier, or tape player. Each girl will be challenged to take it apart and see if they can trace the 
pathway of the electricity inside and discover what part has caused the machine to stop working. 
The project coordinators project director will assist only if asked and the intent is to make this 
activity very open ended. Specific goals will be applied only if needed along the lines of: 

-Where does the electricity go? 
-What makes these machines run off electricity? 
-Can these things work again? 
-General discussion on electricity 
-Can they be hooked up together? 
-Can you invent a new machine? 

Prior to any enthusiastic experhentation all the girls will receive a general safety discussion about 
the hazards of wall outlets and A/C electricity in general. Instructors must give approval prior to 
any experimentation with powering their appliance. 
Part II. What makes electricity? 
Playing with the electrical appliances and materiaIs creates interesting hypotheses as to the nature of 
electricity. Each girl will be encouraged to write down as many “laws of electricity” as they can 
create in their journals. Then a new set of apparatus will be introduced which will purify and 
standardize their experiences. Power sources will be hand crank electtical generators which will 
give an insight into the amount of muscle energy required to power a light or motor. Wires of 
several gauges will illuminate resistance and losses due to heat Although most of this portion will 
be a free inquiry style of experimentation, the coordinators and director will direct inquiry towards 
several specific concepts Listed below: 

-Power lights and appliances with generators 
-Power generator with generator 
-Power generator with electricity from capacitor. 
-Charge a capacitor with a lemon. 
-Hook up multiple generators 

does electrical power output increase or decrease? 
does mechanical power input increase or decrease? 

-Hypothesize: how would the size of a generator effect output? 

SUMMATION OFTHE DAY 
The project director will use these experiences as ajumping off point to demonstrate basic electrical 
concepts. Linkages between the simple production of current electricity by moving magnets near 
conductors and the hand crank generators will be reinforced. Electric current creating a magnetic 
force will then be demonstrated to reinforce the inverse of the principle. Simple electrical cells like 
the lemon battery will be described as a means of borrowing electrons from one metal and leaving 
them on another to create electricity, and capacitors acting as “damsyy to the electric current that 
create large work “reservoirs“ from little “trickles” of electric flow. 

MATERZALS: 
Old appliances-some working, some not; wire; D/C and A/C lamps; motors; hand crank generators; 
small  A/C and D/C motors, 1 farad capacitors, hand-crank generators, assorted wires and 
switches, large scale voltmeters and ammeters, lemons, copper and zinc strips, cow magnet, 
aluminum tube, inductive magnetic ring apparatus. 
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Wednesday/Thursday, 15th/16th June: 
Focus: Heat into motion. Motion into electricity 

Changing Fossils into Watts 

T g L F i n e r  g y 
1.) Coynitivc - See the power of a small explosion. 

2.) Process - Close observation of a predictable outcome. 

3.) agnitive - Understanding that heawnergy, energy=heat 

4.) B m  - Practice observation techniques. 

5.) Process - Be creative in means to harness energy. 

6.) Affective - Experience the excitement of a controlled explosion. 

7.) Affective - Understand that they are going through the same process many scientists go 
through to think of ways to harness energy. 

8.) Piffective - Get excited, jump around and have a great story to tell later. 
11. Capturing the Energy: 
9.) co@tive - See the ways that heat and thus energy can be captured. 

10.) Co*tive - Understand we power many things from the capture of heat energy. 

11.) Cognitive - See coal as a powerful fuel source and understand what it can do. 

- Discover the nature of burning wood, and coal by distillation of the 12.) Qgnltl ve and Process 
burnable parts from the nonflammable parts of each fuel. 

13.) Cognitive - See the relationship between power and electricity. 

14.) Cognitive - Have the heat-energy-electricity connection make sense. 

15.) Affective - Feel like they know what a power plant does before they go to the “Big Brown” 

.. 

power plant 
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repeated using only the waste fuel as the fuel source. New observations as to the color of the 
flame and what this tells us about the oxidation process will be discussed. The project director wiU 
talk about the power in the explosion and the waste of all that energy simply for the “flash”. The 
girls will be asked if they can imagine a way to capture the energy released from the explosion. 

Burning coal and wood is understood fairly well in an intuitive sense, however the girls 
will take samples of wood and wet coal and distill them chemically to burn the distillation products. 
This will reveal a new side to this common event. The wood and coal as they are heated, release 
volatile and flammable gases that represent the “real” fuels. Towards the end of the experiment, 
only the unbumable waste materials will remain in the distillation apparatus. The coordinators will 
emphasize this waste material and relate that coal fired plants have to deal with tremendous 
amounts of this stuff in a creative and environmentally sound way. 

II. Capturing the Energy: 

Heat energy in the form of steam generators will be provided for the girls to experiment with. 
Their challenge: To build a turbme (pinwheel) that can most efficiently use the pressure produced 
by the steam to yield motion. The nature of the heat producing motion will discussed. The by- 
products of the energy conversion, Le. wasted heat, condensation, and &tion will be discussed 
and emphasized. Connections from the rotation of the pinwheel and the type of motion necessary 
to turn the hand crank generator will be made. 

energy directly into electricity. This is a “black box” gizmo and the girls will be shown that it can 
harness heat energy directly and if electricity is applied to its output that it creates a heat differential. 
Why can’t this be done on a large scale will be discussed, as well as the means of making steam 

The coordinators wiu then demonstrate a thermocouple that can convert change in heat 

. turbines more efficient. 

SUMMATION OF THE DAY: 

A basic lay-out of the T.U. Plant will be made available to the girls for their trip on Saturday. 
T.U. materials will be handed out particularly if we can get information as to the inner workings of 
&&power conversion process. Direct comections to their lab work today wil l  be drawn out. 

TE 
! k & c z b o t t l e ,  15 ml methanol, coal, turbine made from pinwheel, thermocouple, hot water, 
cold water, coal distillation chamber, natural gas burners, matches, T.U. Electric power plant 
written materials. 

Saturday, 18th June: T.U. Electric Field Experience 
The Big Picture: How T.U. changes vast amounts of fossils hto enough energy to power cities. 

During their visit to the “Big Brown” plant the girls wiU see coalified log fossils, collect 
coal samples, tour the power plant control room, and witness the huge burners that convert heat 
into steam and the pressure into electricity. Lunch wiU be eaten on the plant site near a large 
reservoir that cools the turbines. 

be introduced. Boneyard will take the age old “Battleship” framework and place it in the context 
of a dinosaur dig site. 

Journal entries during the trip back will be encouraged and a game entitled “Boneyard” will 
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u € U A L $ :  Journals, lunches, backpacks with their personal gear, "Boneyard" game sheets -------------- 

MondayPTuesday, 20th/21st June: Our Addition to the Fossil Record. 
Focus on getting them mentally prepared to go to the dig site 

[. Introducing. .. P le uro co ellu s 
1.) CoEitive - Become familiar with the dinosaur they are digging up. 

I . )  cognitiyg - Get to know one particular dinosaur and what information might be important for a 
xileontologist. 

3.) Cognitive and A ffective - See what makes this dig special. 

A) ,Process - Get some experience researchhg one animal. 

5.) Affectivg - Generate excitement about the dig site. 

5.) 

7.) Cognitive - See the dinosaur through a grid(which they have done). 

3.) Process - Get more time in on the computer. 

3.) procesS -Use their grid making expertise to create a map of a "real" dig. 

LO.) Process -See how the tools they have are used are used by paleontologists. 

UI. Bonnie Fine Jacobs 
11.) Cognitive -Know the difference between a paleontologist and paleobotanist. 

12.) Comitivg -See the dig site through her eyes. 

13.) Comitive -Learn what her tools and techniques are. 

14.) Cognitive -See what a fossil is for a paleobotanist. 

15.) agnitivg -Get better prepared for the dig experience. 

16.) Comitive -See that there are Merent ways to approach prehistoric life. 

17.) ,Affective - Perhaps identify Dr. Jacobs as role model. 

BODY OF THE LESSON 

I. Introducing ... Pleurocoellus 
Coordinators will introduce the history of the Jones site and what bone material has been 
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recovered. Materials such as the current site map, printed and multimedia materials about what is 
known about Pleurocoellus and the sauropod family. Each girl will be responsible for fulfilling 
her own level of interest with this material during the course of the day. Some may find the printed 
material engaging while others may prefer to access informaton through the computer or video 
resources. Each girl will be encouraged to make their own hard copy of the computer dig site map 
to take in the field. 

Coordinators will introduce the basic tools and techniques used at the dig site. Each girl 
will be introduced to the common way of identifying bone material - the lick test, (Bone material 
sticks to the tongue.) Each girl will have experience with hardening bone material in the lab using 
P.V.A., a liquid plastic that penetrates bone material and then holds it together when it dries. 
Video tape of the process of jacketing bone material with toilet tissue and then plaster soaked 
burlap strips will be shown if nothing is available to jacket for practice in the classroom. 

m t : k a v e  an idea what to expect at the site. 

2.) CoenitivG -Have a basic knowledge of the types of fossils which can be found at the site. 

3.) Cosnitive -Know the tools and techniques used at the site. 

4.) ,Affwtive - Feel comfortable in the knowledge of how they will participate at the dig site. 

II. Bonnie Fine Jacobs 

paleobotanist at Southern Methodist University. She will speak about the other side of 
Paleontology, the extinct plant-life that so often is overlooked (except when it holds large amounts 
of energy). She wiU give the girls an overview of where her interests lie and speak about the life 
experiences she has had that made her choose this career path. Dr. B. Jacobs is not the typical 
image one might have for a field scientist and the girls should see here as an inspiring, female role 
model. 

The second portion of the day wiU be a talk given by Dr. Bonnie Fine Jacobs a 

& M A T I O N  OFTHE DAY: 
Wrap up- Bonnie and/or us will field questions of ‘What is it really like?” additional time will 
allow the girls to reevaluate the materials they looked at previously and look at more of it, 

MA-$ 
Tools to be used on the dig site, Poly vinyl acetate, brushes, Human skeleton that needs hardening; - 
with P.V.A., sauropod bone fragmeks to lick, examples of dinosaur fossils found in this area, 
visiting paleontologists, computer w/ CD-ROM, printer, video player, dinosaur encyclopedic 
sources, Pleurocoellus site map in software form, paper. 
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-Where are we going? 
-What are the rules at the dig site? 
-What role the rules play in protecting the information locked in the 
-What are the tools you may use. 
-Who do you ask when you have a question. 

site. 

Jim will also discuss the geologic features that are seen at the Jones Site, and what they mean. 
Such as: 

-Carbonized WOO& 
-petrified wood, 
-other animal fossils, 
-and other geologic features like river sand, mud stone, that give us 

other environmental clues. 

SUMMATION OFTHE DAY 
This day will be a wrap up of the previous weeks and will focus on getting the girls mentally 
prepared for their experiences and contributions to the dig site. 

MATERIALS: 
All the tools and equipment which will be taken to or found at the dig site. Dig site video produced 
by S.M.U. Radio, T.V., Film Department, V.C.R., maps to Jones Site. 

Saturday, 25th June; The First Go to The Dig. Rinse and Repeat .... 
Limitations on the number of G.S.L. participants which can visit the dig site on any given day will 
require a series of trips to the site over a series of days. 

1.) Process - Hands-on experience with the paleontological process 

2.) Procea - Experience preparing fossil material for the return trip to the lab. 

3.) Affective - The thrill of discovery of new information. 

4.) Affectivg - Experience the comradery of the paleontologist at the site. 

5.) Affective - Working shoulder to shoulder with "real" paleontologists. 

BODY OF "IXE LESSON: 
The dig site experience may be quite different from one student to the next, Each individual must 
be prepared to work at the task at hand whether it is jacketing bone concretions, exploratory 
digging, or hardening exposed bone material. Each group will be supervised directly by the 
project director, project coordinators, or other Museum staff or dig site staff. 

SUMMATION OFTHE DAY 
During the hour long drive home, the girls will be encouraged to make journal entries to describe 
their experiences of the day so that they can remember them more fully at a later date. Excitement 
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levels should be high on the way home, and conversations relating to their experiences should be 
spontaneous. 

MATERTAL$: 

lunch, sunscreen, hats, backpacks, journals, pens or pencils. 

Monday/Tuesday, 27th/28th June: Learn While You Earn 

1.) Coynitive - Understand the options available to them for their paid internship. 

2.) bffectivg- Feel that they are now prepared to go on the floor with the public. 

3.) J?rocea - Decide on the topic for use with the public during their interpretation internship. 

4.1 corm itive and ProcesJ - Understand that they do not have to “ h o w  everythhg”. 

5.) QrocesS - Practice some basic public speaking techniques. 

BODY OF THE LESSON: 
Project coordinators will encourage the girls to look through their journal and think back on their 
experiences during the last few weeks and see if there are some portions that seemed more 
powerful to them, ones that they had fun telling their families or Eends about. Each girl will make 
a list of them in order of most powerful to least. Each girl will be given the overview of the 
opportunities in the Museum for internship, e.g. 

-DhoDig Interpretation, 
-Science Theater Internship, and 
-Discovery Cart hterpreter. 

At this point the girls will begin to place their favorite subjects in the context of how they would 
like to explain it to Museum Visitors. Should it take place in the forum of Science Theater, 
DinoDig Exhibit or perhaps as a cart top subject for interaction with the public. 
Each position will be outlined by the project director and responsibilities of each position will be 
delineated. What the Museum expects of each intern wil l  be discussed. 

SUMMATION OF THE DAY 

Written guide lines for public interpretation will be created individually by each girl in notebook 
form which will include content information pieces and brief guidelines on how to work a crowd. 

&lATERIALs: 
varied and widespread interpretive materials, really anything is fair game fiom the List of materials 
on the previous day. The only limitations are safety and artifact destruction potentials. 
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WednesdadThursdag, 29th/30th June: Organize for Your Shifts - - -  
QBJECTIVESI: 
1.) Cognitive - Learn the times they are expected to be on the floor. 

2.) m t i v e  - Reinforce the rules of public interaction. 

3.) a!? 'tive and Process - Reinforce their abilities to handle normal situations with the public. 

4.) Affective - Instill a sense of confidence with public interpretation, interaction and 
communication. 

BODY OF THE LESSON 
Girls are organize into "pods" of interpreters based on where they have decided to work Each 
group will be taken to their area and given a series of experiences by a trained staff member on the 
floor with the public. Each girl will experience what is necessary to work the areas and then return 
for additional information and prepaation. At this point instruction will be on an individual basis 
with a mentor assigned to each girL Schedules will be created for each intern and they will then 
become paid part-time staffers for the next twenty four hours of public interaction during their 
shifts and interpretive-retive interns. 

MATERLAL_s: 
Varied and widespread interpretive materials, really anything is fair game from the list of matexials 
on the previous day. The only limitations are safety and artifact destruction potentials. 

Scope and Sequence - This lesson plan and the concept map. 

Concepts - Introduce the idea of energy and fossil fuels to a group of young women by allowing 
them to experience the materials, methods, and procedures of science first hand. Give them a 
positive experience in a scient& setting where they get to choose the role they wish to play. 

Attitude and Equity - Give a group of young minority women powerful and positive science 
experiences to show they too can work in a science career. Give the girls access to role models 
and a scientific setting to inspire them to reach for scientific careers. 

Additionally: 

There will be two activities the girls will engage in outside of, and simultaneously to our 
lessons. Each girl will be given a journal to use during her time at the museum and one trips. The 
journals can be used in way the girls wish, writing, drawing, doodling, etc. The journals will be 
collected each day and the project coordinators and director will each read one third of the 
collection. 

the coordinators the opportunity to get to h o w  ALL the girls on a more intimate level. This will 
attend to the not-so-vocal girls and address difficult or embarrassing questions. The journal wiu 
also serve the purpose of being an assessment measure so we can judge when to slow down, 
speed up, back track, or spend some time on a tangent. 

The girls will be encouraged to ask questions and comment on the activities. This will give 
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The other activity in which the girls will participate outside of the lessons is talking with a 
phone buddy. Girls from the two different groups will be paired together and encouraged to 
discuss the activities of the day. The entire body of girls will only be togethex on the Saturday 
trips. This will create an intimate setting for the girls to discuss what they are learning in cognitive, 
process, and especially affective areas. 

previous day or week, the journals of phone conversations can be a jumping off point to bring the 
girls back to a particular subject in a natural way, without seeming too “schoolish.” Any mention 
of particular journal entries will be anonymous and mention of the girl’s specific phone 
conversations will be voluntary. 

During the times when the coordinators need to recap the activities of experiences from a 

The times when we choose to use either resources will depend on how the lessons and the 
dynamics iron-out. The level we will rely on them and their effectiveness is totally unknown at 
this point and will be determined greatly by the makeup of the participants and our relationship 
with them. 

Saturday, May 21: Kick-off Event 

The girls arrived early in the morning without their parents to complete a pre-evaluation 
form. This exercise was designed to provide base-line data for the evaluation of Girls Summer 
Lab. Most girls finished filling out the forms in less than an hour. When the girls came into the 
auditorium after they completed their questionnaire, they were very quiet. The Project Director and 
Coordinator who greeted them in the auditorium had no prior contact with any of the girls. Once 
we all settled down and had journals and name tags handed out, snapshots taken, and hellos said, 
we began to try to get to know one another. We did an activity which required some movement 
and teamwork on the part of the girls who worked together. They were loosely hand-cuffed with 
yarn and linked together with the task of getting unlinked without taking the handcuffs off. A few 
of the girls had seen the activity before and a few figured it out for themselves. Most of the girls 
were pretty good at turning to the person next to them, whether they h e w  them well or not, and 
asking to be partners. There were a few who needed to be led to partners. Everyone seemed to 
enjoy laughing at the antics of one another trying to get out of the handcuffs. 

Soon the parents arrived and the girls greeted them and we all settled down to orientation. 
The Project Director went over the orientation packet with them and the parents listened closely, 
while the girls’ attention seemed to wander at times. He talked with the girls and their familes 
about how excited everyone in the Museum was to welcome the girls into Girls Summa Lab. 
There was discussion about the internship uniform and personal components like backpacks, 
journals, field equipment, magnifiers, and schedules of field experiences. Finally, we covered the 
G.S.L. contract which outlined the expectations and obligations of the girls, their parents, and the 
coordinators. . 

There was time for questions from the girls and their parents before lunch. While we ate 
lunch, we encouraged them to put their name on a carpool list and sign up for group A or B. 
When the girls left, they seemed excited, but stiU a bit apprehensive. A few of the parents and 
grandparents who accompanied the girls took the time to tbank personally some of the staff who 
attended the orientation for having a program like G.S.L. The parents seemed to make up for the 
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girls' shyness in their enthusiasm for the program. 

Monday/Tuesday May 29/30: Free Inquiry and Seeing the Museum 

Our goal for the first lab day was to focus on the process of free inquiry and get the girls 
acquainted with a museum environment, We knew the first activity would set the tone for the labs 
with the girls in the future. We chose to give the girls owl pellets, gloves, forceps and tweezers, 
and encouraged them to explore. We wanted them to feel they could guide their own inquiry into 
the scientific materials we would be working with. Some of the girls had done this ac t i~ ty  in 
school before, so they recognized the owl pellet and knew what was in it. The ones who had 
never seen the activity got a little guidance from watching their peers. Once the girls had found the 
&st few bones of a rodent in their owl pellet, they became very focused. Some of the girls were 
very meticulous and did a great job pulling out all the bones, including the thy h @ e  ones. The 
Project Director and Coordinators walked around the room and talked with the girls individually 
about what they were &ding. We asked questions like: How was this pellet made? Why are there 
bones in this? Where and what are the bones from? Can you identlfy the Werent bones? The 
girls asked plenty of questions as well. 

Many of their questions could be answered by directing them to the various rodent, bird 
and mammal skeletons (plus a few live mice) which were located throughout the room. E the @rls 
had questions about the kinds of bones they were finding in their owl pellets, they could go 
browse through the collection of rodent skulls to search for similar species. Some girls were 
reluctant to get up from their seats and really explore, but a few enjoyed examining the specimens 
and spent a good deal of time looking through them. During this part of the day, the girls were 
also encouraged to explore the room's resources: art supplies, maps, and the library of topical 
books that we had collected from both the Museum library and the Fort Worth Public Library. 

Later, we gave the girls a diagram with sketches of the different bones of rodents they may 
have found in their owl pellets. The instructors encouraged the girls to sort out the bones found in 
their owl pellet into categories of bone type, animal type, and size. Most of them chose to lay the 
bones on the paper next to the sketch it resembled. The end of the activity was spent comparing 
the frequency and type of each rodent found. Although they sometimes incorrectly matched the 
bones or identified the species, they enjoyed the process of discovery. A few girls found an 
especially rare rodent in their pellet, Once the girls had pulled most of the bones out, they were 
given small plastic specimen containers to take the bones home if they wanted. All but one chose 
to take the bones home, and a few asked to take the extra owl pellets which were left over from the 
days' activities. 

After the girls had hished the owl pellet activity, Ms. Wesley Hathaway and Tyto the barn 
owl visited the classroom. Tyto is one of many live animals that reside at the Museum. Wesley 
told the girls a little about the owl and the owl pellet they had just taken apart She explained that 
the owl pellets they had been working with were most likely from a Great Homed OWL She 
encouraged the girls to pet our owl. Tyto flapped around a lot and scared some of the girls, but 
most of them touched his feathers a little. The girls asked some really intelligent questions about 
the owl and owl pellet formation. They all really enjoyed seeing the owl and meeting Wesley. 
Wesley talked to the girls about her lifelong interest in science and asked them as a group which of 
them really loved science. Quite a few raised their hands. When she asked how many of them 
liked science, almost everyone raised their hands. 

After Wesley left, we took the girls on a "behind-the-scenes" tour of the Museum. They 
were divided into small groups and rotated though the research (Storage 9 and teaching (Storage 
11) collections to examine the material that these areas house. During this portion of the day, they 
were met again by Wesley Hathaway and her assistant Leishawn Spotted Bear. Wesley guided 
them through the maze of shelves and cabinets to reveal many Werent life forms and gave the 
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girls an idea of the broad range of information that is stored here for scientific and educational use. 
They got their first exposure to the importance of collecting accurate data whenever collecting in the 
field. The data makes the difference between a specimen suitable for research and a specimen 
suitable for the teaching collection. The girls were shown areas of interest and specimens in the 
collection which may only be found in a museum. Some of the girls were very impressed with the 
storage facilities and continued to refer to our tour later in the program. Some of the girls had 
trouble getting over the smell of the alcohol the animals were preserved in. They all enjoyed 
looking through the shelves and cabinets, but had a particular interest in the abnormal specimens. 
Wesley and Leishawn both Wed to the girls informally about their interest in science and their 
experiences as female scientists. 

For the final activity of the day, we split into three groups and took the girls around the 
Museum to show them areas of interest, places they may be working in the future, and areas where 
future labs will take place. The purpose was not only to allow the girls to find their way around 
the Museum, but also to feel they were a part of the activities and atmosphere of the Museum. We 
took them out and then let them find their own way back to the classroom Almost all the girls 
liked KIDSPACE@ and were upset to find you must be under 6 years old to play there. 
SuMMAnoN OF THE.DAY; 

After the first day of the first group, we were a little overwhelmed. Group A was very 
large and quiet on the first day. By the end of the lint lab, we knew we had to change some things 
before the next lab, We decided to give them specific break times and provide snacks and drinks. 
We also needed a name game or something right from the start to break the ice. On the first day of 
Group B, we started off with every girl in the room introducing herself and finishing the sentence, 
"I'm special because ..." The second day went much better. This change in the group dynamic was 
also the result of a change in program order. With Group A, we initially started them off by asking 
them to fill out a demographic form which we needed for the evaluation process. This mandatory 
paperwork instantly created a stilted and "school-*e" atmosphere. With Group B, we slipped the 
demographic form in with the snack break, so the paperwork was disguised by the Cheese Nips. 
All of these changes helped make a less intimidating lab environment, 

Much of the first week was spent learning the girls' names and keeping track of everyone. 
Two girls in particular did not return to G.S.L. after orientation, even though conversations with 
their mothers indicated they were planning to attend, After more than a week of phone calls and 
absences, we assumed they had decided not to participate. On the first Tuesday morning, a girl 
came to lab, even though we had never accepted her into the program. Somehow, her aunt had 
heard that lab had started and brought her on the first day. A few of the other girls knew her as an 
acquaintance from school. Her appearance threw us off a little, but we reviewed her application 
and talked at length with the aunt, and accepted her into the program. (As a side note--this girl 
never completed the training portion of G.S.L. and was never an intern at the Museum.) 

Many of the girls returned the next day with enormous enthusiasm. One girl had glued all 
her bones to the sheet at home and put them in a plastic sleeve in her journal. She told us she had 
gone home and shown her whole family the activities we had done the first day. 

During the first couple of after-class meetings, we talked about creating an environment 
which promoted scientific inquiry and did not feel like a classroom in school. We each have 
different educational backgrounds, which influenced our perceptions of the ideal learning 
environment, but our images were very similar in the end. 

Wednesday/Thursday, June lst/2nd: Fossils 

Our goals for this segment were to focus on exploration and scientific methods of record 

We began the day by splitting into two groups to rotate between fossil-making and 
keeping, fossil identification and nomenclature. 
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DinoDigm exploration. In the fossil-making section, the instructors introduced the geologic 
processes that create fossils and showed the girls a way to create a simulated fossil from a variety 
ofmodern shells and bone material brought out of Storage II. By pressing a shell of their choice 
into clay and fiuing the imprint with plaster, the girls created a duplicate cast in plaster that 
resembled the original. Impressions could be created from shells or handmade clay bones. The 
shells used to make the imprints were modern shells. However, many were similar to some of the 
fossils which the girls found later on a field ttip. We discussed the difference between molds and 
casts in explaining how fossils could be formed. Some of the girls had a good sense of three- 
dimensional space and made the molds without much help or instruction; many needed some 
explanation about building the walls of the mold high enough to hold the plaster. This activity 
encouraged self'ection, which complemented the free inquiry leaming environment of the lab. 
There was a lot of movement around the classroom, because the girls had to get their supplies and 
work on their own quite a bit, The girls answered the need to be self-sufficient wonderfully and 
created some beautiful fossils. Some of them did not quite get the idea that a colorful shell would 
not create a colorful fossil. A handful of girls had done activities similar to this before, so they 
moved quickly and made more than one example. 

south end of DinoDig, so the girls could dig with big shovels without bothering, or being bothered 
by the other visitors. The girls were told that the Museum did not have a map of the bones in 
DinoDig. In their haste to open the exhibit, they neglected to make a map of the exact locations of 
the bones. The girls were given the task to make a map for the Museum. The girls were asked to 
think about the questions: How can we figure out whose remains these are? How can we map what 
bones we find, so that the next group will h o w  where to dig for more? During their initial open 
inquiry period, they dug for bone material and examined the fossils that occurred in the matrix. 
The first group of girls started the excavation; once they had uncovered the bones, they received a 
rough sketch of the DinoDig area and drew free-hand where the bones were found. By the time 
the first group had finished and the second group came out to DinoDig, the bones were visible and 
the best places to continue digging were very apparent. Some of the girls really liked digging and 
worked very hard at getting the bones entirely uncovered. Others were hot and tired and retreated 
to the sidelines quickly. The girls chose partners to dig and map alternately. Usually one of the 
pair preferred to draw, while the other wanted to dig. A small  number of girls wrote down when 
they found the small  fossils near the bones. The second group of girls were particularly interested 
in discovering a bone that the first group had not found. At the end of the digging time for the day, 
the first group came out to see the progress the second group had made and added the new findings 
to the2 maps. 

During the digging in DinoDig, the girls made evident moves in getting to know one 
another. They looked at one another's name tags to ask for shovels and the carefiee environment 
of digging and laughing allowed them to talk and joke casually. For the first time, the Project 
Director and Coordinators could see aspects of each girl's individual personality. Most of the girls 
preferred digging to drawing, and a few joked with us that they were doing our job since we did 
not know were the bones were. The girls began to feel like they were part of the Museum and 
were proud to have special distinction. For example, they were allowed to use real shovels for 
their digging, rather than the small plastic digging tools that the general public use. 

Once the two groups rejoined each other, we had our snack break. Group A used this time to 
do the "I feel special, because ...I' game that they had not done on the first day. In preparation for 
our fossil hunt, we played a little game that familiarized each girl with her copy of Texas Fossils, a 
field guide with pictures and descriptions of many kinds of fossils found in Texas. Afterwards, 
we did an activity to make sure the girls had a good concept of how big a million was. A million is 
such a large, abstract number that it is difficult to imagine how big it actually is. As a result, the 
age "1 10 million years" is almost impossible to get a handle on. In order to get across the idea of 
one million, the girls made a line on a sheet of paper that was the length of their age in millimeters 

The group in DinoDig was equally active. We roped off the group of bones found at the 
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(12-13 mm). Then they drew a line for the oldest person they hew,  usually a grandparent or 
great-grandparent (60-80 mm). After we showed them how "long" one hundred years and one 
thousand years was (1000=1 meter), the &Is went outside to see the distance of one million years 
(one kilometer). Bethany got in her car, drove one kilometer away, while still being visible. We 
explained to the girls that there were one million millimeters between them and Bethany. The 
dinosaurs died 64 million years ago, which analogously would be the distance between Fort Worth 
and Dallas in millimeters. Finally, we had journal time and handed out reminders about the 
Saturday field trip. For this first trip, we also explicitly laid out our expectations for the girls so 
there would be no confusion. 

SUMM ATION OF THE DAY; 
By the end of the week, we were feeling good about the way Girls Summer Lab was 

going. The girls were getting to know one another as we were getting to know them We were 
remembering names and getting to h o w  their personalities. We still had a few girls who had not 
come to the labs and we phoned them to encourage them to go on the Saturday field trip. The girls 
did a fairly good job mapping, though their drawing skills were not very sophisticated. In 
addition, many of them had a hard time with the ruler activity, because they did not understand the 
metric delineations or how to measure. However, once the ruler was e x p k e d  to each confused 
individual, they successfully drew th& age lines. 

We attempted to leave time at the end of each lab for the girls to write in their journals. It 
seemed each day we ran short on time, leaving only about ten minutes for journals. We also put 
together containers of different supplies to encourage both written and visual expression in their 
journals. A few of the girls utilized these supplies, but most prefened to write a few words rather 
than trust their drawing skills. 

At the end of this &st week, we set up our system for journal evaluation. The girls left 
their journals at the Museum after the second lab each week. The Director and Coordinators each 
read a third of the journals. We read their entries, responded to any questions or comments they 
might have made, and often asked them new questions. We also used our journal responses as a 
way to inform girls of our expectations for their performance. Some girls wrote only the bare- 
bones facts of what had happened that week in lab. Some made elaborate observations and 
comments. Others used their journal time in less constructive ways, namely to comment on other 
people's behavior. A few had very limited Writing skills and simply could not make a journal 
entry. All in all, we directed the girls to use their journals in appropriate ways. In the end, the 
journal was the best tool we had to measure interest and comprehension levels. Many of the girls 
had really intelligent comments which helped us redirect our lesson and activity plans. The girls 
responded well to our individual comments which we wrote back to them. They always read our 
responses eagerly. Each week, we tried to read a diEerent set of girls' journals, so each girl would 
get responses from each of us. 

Saturday June 4: Fossil Hunt Field Trip 

The first field experience of G.S.L. was a fossil hunt throughout Fort Worth led by Mis. 
Irene Stemple. We got to the Museum fairly early in the morning to go look for fossils before the 
heat of the day. We chartered a city bus from Fort Worth Transit, which took us everywhere we 
wanted to go in Tarrant County. We handed out water bottles and scratch awls to each girL In 
addition, for every field trip, the Coordinators brought along duplicates of the girls' medical 
releases, sunscreen, insect repellent, Ziploc bags, trash bags, snacks, and a cooler of soft drinks. 

geologist/paleontologist. Before heading out, she gave the girls a briefing on the areas we would 
be exploring and some background information about fossils. This segment perhaps was too long 

The girls were introduced to Irene Stemple, a master instructor and 
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for the girls to pay attention. All of the sites we Visited were a short drive from the Museum. Each 
represented different time periods or strata within the Cretaceous limestone of the area. The 
Coordinators emphasized the relative geological age of each area and encouraged the girls to 
identify the type and age of the fossils they found. In addition, we encouraged the girls to take 
data in their field notebooks to catalog their finds, like they had seen in the Museum's research 
collection. Some of the girls found very beautiful fossils. By the final sites, they had the knack of 
looking under bushes and digging into the sides of eroded gullies. They also had learned to 
identify different fossils quickly and accurately. We ate a picnic lunch out in the field near Lake 
Benbrook, which provided time for social interaction and informal discussions. 

Certain elements of the hunt were particularly impressive. For example, at the Benbrook 
Lake Spillway, huge ripple marks, formed by an ancient stormy sea that had covered the area 
miUions of years ago, had fossilized and were clearly visible. Most girls found the idea of 
standing in a modem river bed looking at an ancient sea floor confusing at first, However, some 
really began to comprehend the idea that Fort Worth was once covered by a great sea. It was a 
spectacular experience to watch the girls come to understand this important prehistorical fact, We 
solicited Irene to tell the girls about her background and her interest in the sciences. Irene told 
anecdotal tales which helped create a open and fun relationship between the girls and herself. By 
the end of the trip, Irene had quite a following of girls. The girls also enjoyed getting to explore 
with the Project Director, the Project Coordinators, and the other field trip chaperons who 
accompanied us. 

SUMMA 
O ~ ? ? ~ ~ m ~ ~ k ~ , & n g  things was seeing the girls realize that they could find fossils 

We found that the girls did not like listening to information on the bus or taking dictation in 

virtually anywhere. They also learned how to use their tools to dig up that special fossil that was 
embedded in rock and dirt, 

the field, but they did remember where the fossils were found and what type of area they were 
found in. Asking them to write notes was more of a chore for them. One interesting thing about 
the girls finding such wonderful fossils dealt with value ratings. Most of them intended on 
showing their families, but they still seemed unaware of the significance of their finds. When we 
told a girl that she had found a particularly well-formed or well-preserved specimen, often we 
would get the question back "Could I sell it anywhere? Would someone want to buy it? Is it 
worth any money?" At this point of the experience, they were still unclear about the priceless 
quality of educational and research resources. 

Monday/Tuesday June 6/7: Gathering Data 

Today's focus was on the importance of using specialized grid maps and computers as 
tools of precision for logging data. The girls were divided into two groups again: one group 
headed back out to DinoDig to dig in the previously designated spot, while the other group stayed 
inside to learn more about Pleurucuelm and about gridding in general. Wendy worked with the 
outside group, while Chip and Bethany stayed inside. 

Rather than map the bones freehand, we gridded off the area in the same way that 
paleontologists do in the field. The girls could work in pairs, but they were encouraged to each 
draw their own map. Everyone helped in the digging. The site in DinoDig was marked-off in one 
meter squares with stakes and string. The girls also used compasses to determine which direction 
was north on their map. The goal was to excavate the gridded site and log the bone material 
discovered as accurately as possible by measuring each bone's relative position in the grid. Upon 
completion of the grid mapping and team member consensus on the results, they brought their data 
back to the classroom for addition to a computer map. The girls did a wonderful job, and they had 
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a good attitude about digging in the area where they already h e w  the bones were. They did not 
seem to tire of digging; however, the process of setting up the grid took quite a bit of time. In 
addition, they needed extra time at the end to work on the more sophisticated maps. 

The process of gridding was hard for the girls to understand until an analogy was made 
between art and making an image bigger or smaller by altering the square size. Because of their 
previous experience in DinoDig, the first group knew to concentrate on getting the bones to be 
visible, while letting the second group excavate them further. Wendy had spent time in DinoDig 
the previous night burying a skull in the designated area, and this skull became the goal of their 
search. When the second group of the day fitaally uncovered it, everyone felt a sense of 
accomplishment, At the end of the day, the first group came back out to see the progress the 
second group had made and added the new information to their maps. In addition, both groups 
had the opportunity to ride the elevator up the Omni waiting area to see DinoDig from a bird's eye 
view. From this vantage point, the grid's relation to a gridded field map became clearer. 

Inside Chip had a little trouble getting the computer to do what he wanted. We had used 
the scanner to enter a freehand DinoDig map into the Photoshop program, but the graphic setting 
prevented us from distinguishing different shades. As a result, some of the applications (like 
color) could not be accessed. This problem was especially frustrating because all the girls were 
drawn to the color possibility, but could not use the application. Each girl had the opportunity, 
however, to work on the computer and manipulate the computer images on the screen. We also 
showed the girls how to work with some of the CD-ROM software. Many of the girls were very 
adept at working on our Macintosh computer and mentioned that they really liked computers. The 
other girls spent time researching information about Plmrucoelus, the dinosaur we would be 
digging for later. We also handed out copies of the Doss Ranch grid map, which gave the girls 
some insight into techniques and materials at a real dinosaur dig site. The girls resisted book 
learning, though we had a virtual library of books on dinosaurs and geology. Only when Chip let 
the girls write the information down on the marker board did they begin to look things up in the 
book. The girls reverted into school mode and began to copy notes. To break out of this mode, we 
went up to the Rocks and Fossils Hall to look at the Temntusaur skeleton. We encouraged the 
girls to make guesses as to what this animal's behavior had been like. Finally, we discussed the 
mural of the environment and its relationship to the fossils we had found Saturday. When we 
returned to the Auditorium, the girls took their break during this time. 

the previous lab when the grid technique was not used. The purpose was to point out the 
discrepancies between the various findings when executed in a non-scientific manner. They were 
encouraged to do the same activity with the grid maps they completed this day and a friend's grid 
map with the tracing paper found in their journal. This time, the maps of the bones were closely 
related in placement., because of the standardized measurement of the one-meter squares. 

At the end of the day, the girls were shown superimposed tracings of their maps completed 

S W  ATION 0 FTHE DAY: 
One of the things that stood out from this day was the fact that we were really learning a lot 

about these girls. We began to see which ones could do the gridding activity without much 
guidance and which ones could not do the first thing. The girls were getting to be friends and 
working together better. But part of teenage girls getting to h o w  each other encompasses a little 
fighting and posturing. Outside in DinoDig, we observed the first times when girls stayed in a 
group and stuck together, as well as getting miffed at one another for tossing sand or what-not. 

One of the most important differences between the fist  and second day was bringing rulers 
out to grid. The first day had a Wdt time because they had the draw the lines freehand, without 
knowing how far apart to put each line. The drawing were slightly erratic. The second day out, 
we figured out to make each meter square be 2 centimeters on the map. With rulers and some 
guidelines, the maps were very close to the same images, except for the different drawing styles. 
The inside component of this day was a little frustrating, because the girls resisted researching so 
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strongly. However, many enjoyed using the CD-ROM dinosaur encyclopedia and drawing on the 
computer maps. 

Wednesday/Thursday June 8/9: Geological Stratification 

In preparation for the field trip to T.U. Electric coal mine and power plant, we designed an 
activity to demonstrate the importance of coal as a resource and the action and dangers of strip- 
mining. The process of core-sampling was the focus of this activity. Wendy made elaborate clay 
landscapes which modeled different geological strata. The strata were color-coded to represent 
different geological elements. Each color had a designation as to age and composition; e.g. Eocene 
coal = red, Cretaceous limestone = gay, Cenozoic material = black In order to bring the focus 
of the labs from fossils and dinosaurs to coal we began a discussion on the monetary value of 
fossils. During the Saturday trip, a few girls had asked whether the really nice fossils they found 
were worth money. The Project Director started the lesson by telling the girls they would be 
looking for fossils that were worth money, because this special kind of fossil is a valuable resource 
in the industrial age. The girls were told the clay landscapes represented land which belonged to 
different farmers. Their job, as a group (company), was to find and excavate the coal efficiently 
and return the land relatively unharmed to the farmer. Research teams of girls created a sampling 
plan to determine where coal-bearing layers were located beneath the surface of the landscape. 
Each girl chose a job to do as part of her team; they could be the pMcipal investigator, the 
excavator, the mapper, the sampler, the data collector, or the interpreter. Using cut-off syringes to 
drill through the surface, core samples were taken. A handout given to the girls included space for 
color drawings of the core samples and a birdseye map to draw where the coal was. This activity 
may have been one of our most successful. The team/company idea worked well and the core 
samples were a great visual activity. The practical applications of teamwork, competing 
companies, and environmental impact of human activities made a very complete lesson. 
Throughout the rest of the lab portion, the girls kept recalling the core sampling and land 
reclamation ideas: at T.U. Electric, at the dig site, etc. They liked the real world application of 
Wig a company with a little capitalistic competition. By now, the merent abilities and affinities 
of the individual girls was becoming very apparent, The company idea worked well because the 
girls usually picked a job they were good at or one they enjoyed. A few groups came up with 
some great ideas on how to run their company (like everyone in the company taking turns to do all 
the jobs). One important rule of each company was that only the P.I. could communicate with us. 
That way, if someone had a question, the group had to come to a consensus about possible 
answers before we heard the question. 
peeled away by the girls to see if they were correct in their prediction of where the coal would be. 
The removed the coal and carefully returned the land back to its original shape. Some of the 
groups even replaced the core samples into the ground! 

After this segment of the day was completed and snacks were eaten, the girls were 
challenged to discover the chemical properties of several varieties of rocks through routine 
chemical analyses. Each girl received a raw sample of both limestone and coal to test chemically. . 
First, each girl tested the ability of the sample to be dissolved by acid. After dropping a few drops 
of HCl on both samples, they learned that only limestone dissolved in acid. As the Coordinators 
talked to each group, connections were made between the effect they were witnessing and acid rain 
and natural buffer systems. Some girls were really interested in broadening their experiment's 
results to these applications. Next, the girls tested the combustibility of both samples. Under the . 
direction of the Coordinators, each girl was allowed to hold her rock and coal samples in an open 
flame. This experiment clearly indicated that coal burns and limestone does not. This experiment 
led the way to the reason we use coal as an energy source. 

Once each team7s mapping was complete, the layers of the landscape were sequentially 
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Some interpretation on the conversion of energy from the sun to chemical energy locked in 
the plant material was discussed as a result. This bound energy is the chemical energy released 
during the oxidation (combustion) of the coal. The sunlight trapped millions of years ago is the 
energy that we see as the flame released from the coal. After these experiments, the field trip 
reminder was handed out for Saturday's trip to the "Big Brown" power plant and coal mine. 

SUMMATION OF THE DAY: 
The environmental dangers of strip-mining were really driven home. It would have been 

nice to have had contrasting pictures of strip-mined land and reclaimed land, so the girls could get 
an even better visual picture. We were impressed that even though the core-sampling activity 
requjred a long amntion span and careful notation of details, the girls really seemed to enjoy the 
activity and get a lot from it. Of course, it took some groups longer than others to get into the 
swing of a workable system, but each group ended up successfully mining their "land." 

of energy science: 
Moreover, this day's activities successfully demonstrated many of the important concepts 

- the geologic time line and which layers should be older. - the features in strata as hills, faults, or ancient sea floors - that limestone is the result of accumulations of astronomical numbers of 

- that coal is made only when the wood or plant material upon burial is 

-that resources, like fossil fuels, are limited, and they must be retrieved from the Earth 

microscopic plant life that lived in the ancient Oceans millions of years ago. 

deprived of oxygen so that its energy remains in an "unburned," un-oxidized form. 

carefully and used conscientiously. 

One other important aspect of today occurred before lab began. Almost all of the girls had 
expressed interest in getting to play in KIDSPACE. Since KIDSPACE is limited to visitors six 
years of age and younger, the G.S.L. girls were too old to explore the exhibit. As a special treat, 
Wendy came early and opened up KIDSPACE to G.S.L. girls before the Museum was open to the 
public. The girls enjoyed getting to play with all of the stuff, and they learned what KIDSPACE 
was all about. This was a beneficial lesson to have learned when internships rolled around. 

During the first couple of weeks of lab, the girls asked us questions nearly every day about 
getting paid. They wanted to h o w  how much they would make and when they would get a 
check. We answered their questions, because they needed to trust us that their training would 
enable them to get a paycheck from the Museum if they showed interest and motivation. The 
Director and the Coordinators all commented to each other about how much emphasis these girls 
placed on the money aspect of G.S.L. 

Saturday, June 18: T.U. Electric Field Trip 

After the previous week's experience with core-sampling, coal mining, and coal 
combustion, the trip to T.U. Electric's power plant and coal mine in Fairfield, Texas perfectly 
brought our lab simulations to "bigger than life" proportions. An important focus of the trip was 
how T.U. Electric changed vast amounts of fossil fuels into electricity that could power parts of 
Texas, Oklahoma, New Mexico, and Arkamas. 

We chartered a bus for the two hour drive to Fairfield. The girls seemed excited about the 
prospect of the long drive, and were told they could bring books or Walkmans to pass the time. 
We were fortunate to have many adults travelling with us to take the tour. Besides the Director and 
Coordinators, Irene Stemple and Kit Goolsby, Director of Education at the Museum, joined us. In 
addition, there were several T.U. Electric representatives who went with us. Mr. John Hardesty 
was our contact at the company in setting up the tour. Maria Martinez, an electrical engineer, was 
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an invaluable addition to the chaperon list, as she could share her experiences as a minority female 
scientist with the girls. An African-American woman named Mariolyn Jackson, a Customer 
Service representative, also joined us. During the bus ride, the girls were encouraged to talk with 
each other and the adults on the trip. We also created a game called 'Boneyard" for the girls to 
play. This game took the age-old "Battleship" framework and placed it in the context of a dinosaur 
dig site. As we approached the plant, Mrs. Stemple talked over the bus loudspeaker about lignite 
coal formation and Mr. Hardesty talked about the specifics of the T.U. Electric fafity. As the 
Director and the Coordinators had already learned, the girls did not like receiving information over 
the loudspeaker on buses; however, for the most part, they tried to pay attention. Once we entered 
the area, Mr. Hardesty pointed out the reclaimed land and explained the process to the girls. * 

Upon arrival at the plant, the girls went into a room to hear more about the equipment and 
processes at the mine and power plant and to look at coal and othef fossils found in the mine. Each 
person received a hard hat and safety goggles, which some of the girls resisted wearhg at first. 
Next, everyone got back on the bus for a driving tour of the area. Mr. Hardesty acted as the tour 
guide and pointed out some of the huge trucks and buckets used to transport the coal. He also 
gave some very impressive statistics about the amount of coal burned by the plant The first stop 
was a huge coal bucket, which was used to dig the coal out of the ground and put into enormous 
haulers to be taken up to the plant The girls had their photo taken inside this bucket 

Next, we drove down into the mine itself. This was the most effectbe part of the whole 
trip. The layers of different kinds of rock and coal were clearly visible as we descended 150 feet 
below ground The girls got off the bus and explored the mine floor. Many found bits of coal and 
enjoyed climbing on the spoil section. We also got some very interesting questions from the girls, 
such as "What are they going to do when they run out of coal?" We often answered these kinds of 
questions ourselves, and then encouraged them to ask Mr. Hardesty to see what the company 
representative would answer. We had a good view of the enormous Cross-Pit Spreader and the 
coal moving machines. 

After we left the mine, we drove through some of the reclaimed land. We also saw a s d  
solar-powered machine that was part of an alternative energy experiment At this point, the 
majority of the girls' attention span was next to nothing. We drove past the power plant itself, but 
due to time constraints, we were unable to go inside. We went to a park built on the lake which 
cools the water that exits the plant to eat lunch. There was a mix-up with the caterers, however, so 
we ended up just hanging around the lake. The girls liked looking for shells and other things at the 
water's edge, and made some very observant comments about the dif€erences in the land here and 
in the Fort Worth area. (The lake bottom was red, for example, as opposed to Fort Worth's gray 
dirt). Many had an interest in whether the clam shells they were finding would fossilize one day. 
We ended up picking up the box lunches and ate on the bus on the way back to the Museum, The 
ride home was fairly uneventful. The girls were tired, but very keyed up from their adventure. It 
was also amazing to see on the ride home how much teenage girls can eat We had overestimated 
the number of lunches needed so there were quite a few left after every girl had their sack lunch. 
By the time we arrived in Fort. Worth, nearly all the extra lunches and soft drinks had been 
finished. 

SUMMATION OF THE DAY; 
After the T.U. Electric trip, we discussed the value of the trip a great deal with each other. 

It was a long way to go for about thirty minutes of quality learning while they explored the mine 
floor. However, as the rest of the lab time went by, the girls constantly referred to the trip. At the 
Plewucuelus dig site, for example, they wanted to know whether the laud was going to be 
restored like in Fairfield. The electricity experiments they did also tied into the power plant 
experience. 

We all knew that the girls had received too much verbal information during the bus ride 
than they cared to listen to or process. However, the facts that they figured out for themselves 
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were invaluable. 

Monday/Tuesday, June 13/14: The Energy We Know and Love 

Today was a different kind of experience in Girls Summer Lab, because the Director and 
Coordinators had no direct lesson plan for the day. We Simply set up the starthg point for 
exploration into electricity and its properties. By reducing the structure of the day, we hoped to 
focus on playfulness in scientific inquiry. We anticipated that through the girls’ own curiosity and 
motivation, they would learn about how electricity powers an appliance once it’s plugged into the 
Wall. 

Each girl chose a used, “broken” electrical appliance, such as a VHS player, lap top 
computer, telephone, toaster, hair drier, or tape player. In addition, the girls were provided with 
all kinds of tools, from screwdrivers to pliers. Each girl was challenged to take their appliance 
apart, discover the pathway of the electricity inside, and pinpoint what part has caused the machine 
to stop working. The Project Director and Coordinators assisted only if asked, as our intent was to 
make this activity very open ended. We occasionally interjected a new question into the picture, 
such as 

-Where does the electricity go? 
-What makes these machines run off electricity? 
-Can these things work again? 
-Can you invent a new machine? 

Once the appliances were opened and the wires explored, the Director and Coordinators 
introduced many power sources, from batteries to hand-crank generators. The girls were 
encouraged to. experiment with these electricity sources to get elements of their appliances to work 
This section of the day went better than we ever imagined. The girls redly enjoyed getting to break 
something apart and then making it work again. They made lights light up again and fan motors 
turn. They even got the heating element of an old curling iron to turn on and an LCD screen of a 
computer to flash. The girls worked together at these tasks really well. They also enjoyed 
experimenting with the hand-crank generator and capacitors. For example, they figured out, on 
their own, that they were getting close to making a part work in their appliance, because the 
resistance of the crank increased. These generators also helped the girls see how much muscle 
power was needed to create electrical power. Of course, prior to any enthusiastic experimentation, 
all the girls listened to a general safety discussion about the hazards of wall outlets and A/C 
electricity in general. They were told they must get specific approval before any experimentation 
with powering their appliance. 

Many of the visitors were very interested in what the girls were doing and questioned them about 
Girls Summer Lab. Some also asked if their children could experiment with the electrical 
appliances or how their children could get involved with Girls Summer Lab. The girls liked 
answering their questions. 

Group B went outside into the Courtyard, while Group A stayed in the Lab. At this point, we 
started a conversation about setting goals. We asked the girls what they thought they would be 
doing in 10 years. The Director and Coordinators shared the goals they had set when they were 
the girls’ age, as well as their current goals. Everyone shared their career goals. The girls all 
seemed to have a good sense of what they wanted to do with their futures. 

. 

The second day, we set up at one end of RIDSPACE, as an interpretative experiment. 

We took a snack break at a logical pause in their experimentation. 

SUMMATION OF THE DAY 

parts and pieces to work on during the next lab session. Others took their appliances home. The 
Most of the girls really enjoyed taking the appliances apart, Many wanted to save their 
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girls also enjoyed using tools. A few of the appliances were difficult to get apart and improvising . 
with the tools on hand kept the girls on their toes. One disk drive had to be taken apart by drilling 
out the screws which had not been made to come out. The girls clamored to get a turn with the 
power tools. During journal time, we formally asked them to write about what kinds of things 
they would like to do with their internship. Many of them did not have any suggestions or ideas, 
which troubled us a little bit. After we realized they did not have many ideas of their own, we 
brain-stormed some suggestions to try and spark their hterest. At a later lab, we let them know 
our ideas and they responded well. Finally, we casually discussed some electrical principles at the 
end of the day to tie up the loose ends from their free inquiry into electricity. 

Wednesday/Thursday, June 15/16: Changing Fossils into Watts 

Today we continued our exploration of electricity by examining the relationships between 
heat, motion, magnetism, and electricity. As before, the experimentation was loosely guided. We 
simply provided the materials and allowed the girls to work together to discover the facts and 
processes of electricity and magnetism. 

The girls came into the Lab to find piles of magnets, wires, light bulbs, batteries, 
compasses, rubber bands, capacitors, and hand-crank generators. They h e w  that they were 
going to be able to play with these materials during the course of the morning. On the first day, 
Chip tried to show some electromagnetic demonstrations while the girls were sitting at the tables. 
This arrangement was not as effective as we would have liked because the girls were more 
interested in playing with the supplies in front of them. In order to change this dynamic, we sat the 
girls down the second day in the fiorit of the Auditorium to do the demonstrations. This way, the 
girls were fully paying attention to the demonstrations, and therefore, got more out of them. 

The girls passed around an electromagnet, which could support 200 pounds before it could 
be pulled apart. They all tried to pull the two sections apart, but of course, were unable to do so. 
They experienced the principles of attraction and repulsion through two magnets on a pole. The 
girls also worked with a machine which used a magnetic field to pop an aluminum ring into the air. 
The girls enjoyed hypothesizing about the eff'ects of heat and cold on the height of the ring. We set 
up a fan that was powered by a special chip that responded to a temperature differential. During 
this time, the girls also got to experiment with liquid nitrogen and its amazing freezing effects. 
Finally, we performed an experiment showing the explosion of methanol in a 5 gallon plastic water 
bottle. Throughout this demonstration, the experiment was directed by the girls. We asked the 
girls to watch the reaction closely and share their observations with us. The power of this small 
amount of fuel was discussed. When asked, the same experiment was repeated with a fresh bottle 
and new observations were made. The girls, prepared for the explosion this time, were able to 
notice new important observations about the reaction. At the girls' insistence, the waste fuel from 
each bottle was combined in a third bottle and the experiment was repeated with the waste fuel as 
the fuel source. New observations were made about the color of the flame, which led to a 
discussion about oxidation and combustion. 

jumped into experimenting with the wide range of materiaLs. During the activity, the Project 
Director and Coordinators set goals for the girls to build with the materials. First, they observed 
the effects of electric current on compasses. They made many guesses as to why the arrow went 
hay-wire when placed near a wire containing electricity. Next, they worked to light a bulb using a . 
battery and Wires. Through this exploration, they discovered that electricity must mvel in a circle 
through conductors. Some figured these principles out very quickly, and they were encouraged to 
try variations of their circuit, lighting multiple bulbs, or lighting one bulb using multiple batteries. 
For the most part, the girls enjoyed stacking many batteries in a row to blow out the light bulbs. 

After the demonstrations and a brief discussion on current and electrical units, the girls 

(The first group blew out so many bulbs, that we had to make a materials run to buy more before 
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the next day!) Girls sitting near each other compiled materials to make stronger lights and more 
power. Many figured out how to light multiple bulbs, but parallel circuits were harder to 
understand. One girl, however, set up parallel circuits before any explanation was given. Once 
the girls has a good understanding of the flow of electricity with a battery (including some 
explanation about current by the Project Director), they got out the hand-crank generators and 
capacitors. The girls then worked to light the bulbs with various methods. For example, some 
girls figured out to charge up the capacitors with the hand-crank generator, and then used the 
capacitor to power the light bulb. Others directly linked the generator to the light bulb. Another 
popular discovery was that muscle power turned the generator handle to power the capacitor, and 
then the capacitor powered the generator handle "magically." The girls really enjoyed this section 
of the day, because they felt that they had begun to understand electricity. 

Finally, the girls were given the materials to build a small motor. Following the Project 
Director's lead, the girls put together a battery, magnet, copper Wires and a rubber band to turn a 
rotor. Some of the girls had a hard time getting this to work if they could not get the rotor to 
balance perfectly. However, most girls enjoyed fiddling with the wires to get the motor to run 
smoothly. 

SUMMATION OF THE DAY 
For their journal entries today, we asked them to think about what it means to work in the 

Museum with our visitors. Part of beiig a good employee of a museum is knowing why people 
want to visit museums. In their journals, we asked them to write about why they think people 
come to our Museum. The girls had some very good ideas, and some intuitively knew the 
missions statement of the Museum, especially the Education Department. Again, we asked them to 
write about their internship ideas in light of what they had figured out about the appeal of 
museums. Finally, we handed out a field trip reminder about the upcoming Saturday visit to Texas 
Christian University. 

The girls seemed to blossom as investigators during this week of lab. One girl asked to take 
a bag full of batteries and wires and things home with her to show her f d y .  Many girls drew 
links between what they noticed in today's work with what we had done with the broken 
appliances. The experiments on electricity really seemed to draw out some girls from whom we 
had not gotten much of a reaclion previously. The were also a very few who had responded well 
in the past that seemed to "turn off during the electrical experimentation. In reading the journals 
for this week, a few girls still had not mentioned any internship ideas. As a result, we responded 
in their journals by saying that our only requirement for Girls Summer Lab intems was that they be 
motivated and interested. Since one of our only ways of evaluating comprehension was by what 
they wrote in their journals, we strongly encouraged them to improve in answering our questions. 
Another interesting thing about this week's journals was they all mentioned the methane explosion 
as the best part It was also the activity we had performed last on one of the days, which 
suggested to us that they would write about the most recent activity in their memory. 

Saturday, June 11: T.C.U. Geology Department 

While at T.C.U. the 38 ladies were divided into 3 subgroups to tour the Geology 
department, The Chair of the department welcomed the girls in the special board room and gave 
them all the chance to touch the "older than anythug on earth" meteorite collection. Each group 
was then led into a lab room by one female graduate student. 

T.C.U has hundreds of satellite images in their computer system. One of the graduate 
students talked to the girls about her study with the satellite images and how the computers gather 
and store the info. Another grad student showed a variety of specimens €tom the geology 
departments rock collection and shared noteworthy information. (This is a replica of the beginning 
class for the freshman intro to geology course, meant to stimulate interest in geology.) The girls 
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got to touch all the samples. The third student talked to the girls about her thesis studying drinking 
water samples. She also spent time explsining what a thesis is, what being a graduate student 
means, and what her thesis meant to her. This grad student also talked about the importance of 
women going into the sciences so that they can study and change bad practices in environmental 
sciences for future generations. Each graduate student involved with these events was briefed 
prior to the field trip as to the expectations of the Museum staff. The girls were encouraged to ask 
questions of the grad students. 

After all the groups had spent time with each of the female scientists, we all went to the 
geology department's lecture hall to sees presentation given by Dr. Donovan, the Chair of the 
Department, on one of the geological interests from his native country of Great Britain. He 
presented a shorter version of a lecture he gives to his b e g h h g  fieshmen on peat bogs and the 
human remains periodically found preserved in the mush. The later journal entries by the gkls 
showed they called the theme of the lecture "The Bog People" just as Dr. Donovan had described. 
The things he talked about gave an interesting and slightly terrQing twist on the study of Geology. 
For example, he discussed the record of Medieval homicides found in the mummified bodies and 
other archeological records of wars and fights. The girls' enjoyment of the fantastic stories 
associated with peat bogs was shown by their "Oohs," "Aahs," and "Oh Grosses." 

After leaving the geology hall, we split the girls into two groups and took them on a tour of 
campus. The two tour guides were Wendy and Nicole Phillips, an employee of the Museum and a 
student at TCU. One interesting thing to note was in the way the girls divided themselves. 
Wendy, who the girls were familiar with, is Anglo while Nicole is African-American. The girls 
divided themselves by color so that all the African-American girls went with Nicole and the 
Hispanic and Asian girls went with Wendy. We went to see as much of the campus as we could 
with points of interest already decided. Some of the departments we wished to see were closed on 
Saturdays in the summer. The student center and the recreation building were both closed, but the 
girls did get to see the campus radio station, with the DITS working, a dorm living room and 
kitchen, and the Administration building which had old photos and historical artifacts fiom the 
founding of TCU. The places the girls were most interested in seeing were the dorms and student 
center. They were also impressed by a large white limousine parked outside the seminary chapel. 
In addition, they commented that college classrooms looked very much like public school 
classrooms. Once we found that we could not get into some of the areas the girls had wanted to 
see, they elected to go back to the geology department and the air-conditioning. 

We had planned to eat lunch on the campus in order to give the girls the experience of the 
relaxed and open atmosphere of a college campus. However, when we were ready to eat, we 
found that the bus had left and taken our lunches with it, until time to return to the museum. We 
waited in the main hall of the geology department which was lined with exhibit cases, large 
meteors and fossils, and records of trips the department had taken with their college students. The 
specimens in the cases were very good, especially the four foot ammonite which looked like a 
larger version of some the girls had found on our fossil trip. The girls enjoyed the rest in the large, 
cool hall after their trek across campus in d e  hot sun. They spent their time talking with one 
another, wandering around, and reading the various campus publications put out for the college 
students. Wendy, who attends TCU, brought some catalogs of the school which the girls looked 
through and asked questions about We knew many of the career aspirations of the girls from our 
discussion of goals during the previous week and many of the girls' questions were about whether 
TCU had the program they were looking for. A few girls expressed interest in attending TCU in 
the future. When the bus finally arrived, we were all so hungry the majority of the lunches were 
eaten before we got back to the Museum. 

Once we were at the Museum the girls had a few minutes to finish their lunches and take a 
break before we met back in the auditorium to meet Dr. Bonnie Fine Jacobs. Dr. Jacobs is a 
paleobotanist from Southern Methodist University in Dallas. who is married to a paleontologist 
working out at the Pleurocoelus dig. She talked to the girls about how she got interested in 
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science and paleobotany, explained the intricacies associated with studying millions of years old 
soft plant matter, and brought some handouts and specimens to share with the girls. She began by 
showing some beautiful slides of the flora and fauna of Africa, where she does the majority of her 
research, The theme of her presentation was the differences between the plant life of today and that 
of 100 million years ago, and her search for an ancient forest in the terrain of West Africa. The 
girls had a very long day and it was evident they were full to the brim with information. Though 
some were tired and getting sleepy in the dark room while slides wae  clicking away, a handful 
were very interested and asking some good questions about Bonnie's research. At the end of her 
presentation, the girls were invited to handle the fossils she had brought from Africa and from the 
Texas-Oklahoma area. All in all, the day was a great success. 

Monday/Tuesday, June 19/20: Living Dinosaurs 

Today's focus was to observe the similarities and differences between what we know about 
dinosaurs and present day reptiles. However, before we began talking about reptile evolution, the 
time had come to discuss internship positions and uniforms more completely, as the lab portion 
was drawing to a close. After discussing the gitls' interests and abilities at length, the Project 
Director and Coordinators had brain stormed about several job ideas within the Museum that 
served G.S.L. goals. Over the previous week, the Project Directors and Coordinators, in 
consultation with the Director of Education, had devised a number of job opportunities within the 
Museum that Girls Summer Lab participants were well-trained to IiU. The following is a brief 
description of the jobs offered to G.S.L. participants: 

KIDSPACE Story Time: Girls would read children's books on subjects covered in 
lab to the visitors in KIDSPACE. 

KIDSPACE Pupp et Show: 

DinoDiz Co-Host: 

Girls would write and perform puppet shows on 
topics covered during lab for the visitors. 
Girls would help in the exhibit with fossil identification 
and interpretation with the visitors. 

Fossil Hun& 

Demonstrate the Gr id  

CD-ROM Demonstration; 

Paint Bones with PVA; 

Girls would collect large quantities of fossils in the field 
and then help bury them in DinoDig. 

Girls would set up and interpret grid for DinoDig 
visitors. 

Girls would manipulate the Dinosaur Encyclopedia 
program for visitors to see. 

Girls would harden bones from the Science Department 
by painting them with a clear plastic substance. 

Girls would help the Science Department put updated 
labels in the research collection. 

Girls would create games that incorporate lab topics for 
visitors. 

35 



Pinosaur RubbingS: 

Line Demonstrationg 

Video He luers: - 

Science Theater: 

Girls would approach children and let them "magically" 
color a picture of the dinosaurs housed at the Museum. 

Girls would become mobile science demonstrators and. 
show visitors waiting in various lines their programs. 

Girls would help in the production of an Energy Works! 
video by recreating experiments or helping with 
animation sequences. 

Girls would assist the main demonstrator in Science 
Theater per€ormnces. 

The girls heard about these positions, and then signed up for jobs that they would be interested in. 
The KIDSPACE positions were the most popular, as we had expected. The Science Theater, 
DinoDig, and cataloging jobs also attracted many girls. The girls were told that this sign-up was 
merely for us to measure interest levels and not a guarantee that they could work that job. They 
were encouraged to sign up for as many areas as they were interested in. Some of the girls signed 
up for four or five different jobs while others signed up for only one. 

After the sign-up process was over, we discussed uniform possibilities. T-shirts, vests 
and lab coats were all suggested, as well as a wide variety of colors. The two groups did not agree 
on colors or styles. However, everyone indicated that they preferred no dinosaur and a smaller 
logo on the pocket. Again, we told them that these uniform suggestions were not set in stone, 
because we would have to work with what was available and. acceptable to the Museum. This 
discussion of uniforms and jobs took a good part of the morning, but it was worth the time to 
measure the girls' inchtions. 

While the girls took a snack break, the Project Director got a small alligator from the 
Museum's live animal collection. The benches in the Auditorium were arranged like a little corral, 
and the alligator was free to roam around while the girls observed. The Director asked a series of 
questions to direct their observations. Most girls noticed that the alligator has a sprawling stance 
and a third, clear eyelid. The Director explained that when the first dinosaurs were discovered, 
paleontologists assumed that dinosaurs were much like alligators in physiology and behavior, Le. 
both were slow, cold-blooded creatures. However, as the scientific world increases in its 
knowledge about dinosaurs, many of these original assumptions have been proven to be incorrect. 
For example, there is evidence that many dinosaurs were warm-blooded and all dinosaurs' legs 
were positioned directly underneath the body. Then, each girl got to touch the alligator and feel the 
difference between a cold-blooded and warm-blooded animal. Despite initial hesitation, all of the 
girls ended up touching the alligator's skin. A crocodile skull was also passed around and the 
structure of the jaws and teeth were explored. By doing a demonstration which contracted the 
girls' arm muscles involuntarily, we described the importance of big muscles as indicators of 
strength. The girls also leamed how to determine where muscle attached to bone by the texture and 
structure of the bone. Crocodile hunting behavior was described as a parallel to a theory on 
dinosaur hunting behavior. This period was a very open-ended time; the girls came up with many 
intelligent questions which directed further observation and questioning, 

After we put the alligator away, we brought a smaU snake as another reptilian example. 
Again, the girls were encouraged to touch or hold the snake. Many girls expressed fear at doing 
this, while they had been brave in the face of the alligator. As with the alligator, observations and 
questions were unstructured and open-ended. Group A had a third reptile visit, but it was quite 
unexpected. During snack, some of the girls were outside on the balcony over the courtyard and 
noticed a lizard crawling up the side of the building. Chip caught it, and the girls got to observe 
this "wild" specimen, a broad-headed skink, up close. 
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s w  ATION 0 FTHE DAY 
While the job and uniform discussion was lengthy, we got some concrete information 

about the logistics of the internship period. Many of the unknowns had begun to work themselves 
out and we learned that the internship period could be pretty flexible. One problem we had not 
anticipated in choosing uniforms was the danger of colors getting mixed up with gang attire. One 
of the girls came up to us afterwards and explained these worries to us. (As a result, and just to be 
on the safe side, we chose white golf shirts with a teal logo on the pocket) 

The second half of the morning was very successful by all counts. Many girls told us that 
meeting our snake conquered their fear of snakes in general. Many wanted to see where the 
alligator lived in the Museum, so we took them down to see its greenhouse tank During the 
informal time when the girls were asking questions, it was one of the most open and exciting labs 
we had. Perhaps it was having live animals in the room; perhaps it was the fact we were getting to 
know the girls well. The flow and quality of questions they were asking was astounding, and we 
felt that this was one of the days when the girls learned the most from their own level of interest. 

Wednesday/Thursday, June 22/23: Etiquette of The Dig. 

h preparation for the final field experience of Girls Summer Lab, the focus of today's lab 
was the Jones Ranch dig site. Since participating in a dinosaur dig is such a once-in-a-lifetime 
experience, the Director and Coordinators felt that the girls needed specific site information to 
complement the training they had received thus far in lab. The first activity was watching a video 
tape of the Museum's previous excavation of a Tenontosaur at the Doss Ranch dig site in 1988. 
Although the Doss Ranch dig site was a very different scenario from the Jones Ranch site, the girls 
got a good idea of how one was supposed to act while on site. The Project Director had been 
involved in the Tenontosaur excavation, so he added personal commentary to the video excerpts. 
During this part, some of the girls were behaving ratherpoorly, which was frustrating to both the 
coordinators and the interested girls. 

Tenontosaw skeleton. We discussed which bones were real fossilized bone material and which 
were casts. We had the girls guess where big muscles had been attached. Next, we looked at the 
Tenontosaur bones in the cases and at the Camptosaum and Allosaurus skeletons. These two 
specimens provided a good opportunity to discuss the teeth as an indicator of many behaviors. 
The girls asked some intelligent questions which prompted further discussion. 

of human skeletons from the Science department Just as we had guessed at the dinosaur's 
behavior from studying its bones, we made some guesses about our human specimens. Next, we 
had a handout which compared the skeletons of a human, a dinosaur, and a rodent. The girls 
labelled the bones common to all three with their proper scientific names (femur, humerus, etc). 

After examining the human skeletons, the girls were intxoduced to a paleontological 
technique used to harden bone material. They learned that bones needed to be painted with 
P.V.A., a clear plastic substance, before they could be jacketed and removed from the site. In 
addition, the bones used in the Science department for demonstrations and classroom use needed to 
be hardened periodically with P.V.A. to protect the specimens from breaking. We had some 
sample skeletons which needed to be hardened and explained the technicpe to the girls. This 
activity was both practice for the dig site and their internship as hardening bones was one of the job 
possibilities. Many of the girls did not like the smell of the P.V.A. We also coated some coal 
chunks with the plastic to make them cleaner. The coating prevented the dust from coming off on 
their fingers. 

After we cleaned up the bones and bad snacks, Jim Diffily, the Director of Collections and 

After the video, we took the girls up to the Rocks and Fossils Hall to see the articulated 

When we returned to the lab room, we continued our study of bones by examining a couple 
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Exhibits and the Museum's chief paleontologist, came to talk the girls about what to expect at the 
dig site and what was expected of them. First, he shared some information about the Museum's 
history with dinosaur excavations, starting with the Doss Ranch dig in 1988. The girls were clued 
into a wide variety of paleontological projects that the Museum is currently working on. The girls 
learned about all the associations and COM~C~~OXIS required to run a successful project from 
discovery to excavation to research to articulation and display. Next, Jim went into the 
Pleurucuelur site in detail. He briefly explained the history of the site and its geology. Then he 
described many of the jobs that the girls might do, as well as many of the terms and tools used at 
the site. Finally, he explained the rules of the site (for example, not stepping on the high ground) 
and what to watch out for (overheating, snakes). 

some time for journals. 
After Jim left, the girls signed up for different shifts to go out to the site. We then had 

SUMMATION OF THE DAY 
This day was the wrap up of the previous weeks in lab. We asked them to write in their 

journals about what they expected to see and do at the dig site. The overwhelming response was 
they expected not to get bit by a snake. Jim's warning to watch out for snakes apparently hit 
home. The girls' interest seemed really sparked by hearing Jim talk. Many took notes and asked 
questions. Signing up for the dig trips was not much of a problem, as the girls had pretty much 
divided themselves into groups before the sign-up sheet even went around. Even though their 
enthusiasm was low at the beginning of the day, their interest was roused by the end. 

schedule was made for internship shift sign-up. We provided shifts of jobs according to the 
numbers of girls who wanted to do them We decided to allow year-round students to sign up 
first, since they went back to school on July 25. Each girl was to sign up for six shifts, even 
though we had decided to count the dig site as a paid shift. We also gathered supplies for the trip 
to the dig site. 

We spent the remainder of the next couple of days preparing for the next week A tentative 

June 27-30: Trips to the Jones Ranch Dig Site 

Limitations on the number of people that could visit the dig site at any given time demanded 
that we divide the girls into four groups. As a result, each girl went to the dig site and came to lab 
the other day to learn about internship shift scheduling. 

The dig site experience was very different from one student to the next Each girl had the 
potential to work at many different tasks around the site, such as jacketing bone concretions with 
plaster, exploratory digging, or hardening exposed bone material. Throughout the stay at the site, 
the girls were directly supervised by the project director, the project coordinators, Museum staff 
members, and Jim Diffily, the Museum's head representative at the dig site. 

During the ride to the site, the girls were "quizzed" on different rock formations, Le. what 
hestone indicated, how the land changed as we approached the dig site, etc. Actual site maps, 
both hand-drawn and computer-generated, were handed out and the girls were encouraged to look 
them over. 

described how the concretions that had been uncovered by previous diggers had formed millions of 
years ago by minerals cementing the contents (including parts of three Pleurocuelus) into boulders. 
He explained how geologists could tell that the area had been an ancient river by characteristic sand 
deposits. He oriented the girls to the direction of the flow of this ancient river by explaining how 
the petrified logs could be used as clues. The last day, the site maps were distributed to the girls 
once we arrived at the site. This was a more effective time to hand them the map, because they 
instantly tried to figure out where they were. Unfortunately, the maps did not look much like the 

Upon arriving at the dig site, Jim Diffily explained the lay of the land to the group. He 
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actual site, because as concretions are removed, the site loses its physical relation to the maps. 
Jim then showed the girls what dinosaur bone looked like and got them to try out the lick 

test. (Bone is so porous that it draws saliva into the rock which causes the tongue to stick to the 
rock.) Next, he described the various jobs that needed to be done around the site. Most groups 
got to do exploratory digging at one end of the quany, plaster concretions, and use simple 
machines to load the jacketed concretions on to a trailer for transport to the S.M.U. laboratories. 
The girls learned to use many different tools: shovels and pick mattocks for moving larger volumes 
of sand and dirt; scratch awls and brushes for delicate work around the concretions. Each girl 
found a task that best suited her. 
logically followed the flow of the ancient river to determine the best direction to dig. The 
combined effort of all the girls resulted in the discovery of along, intact limb bone on the last day! 
It was exposed on the surface of a concretion, perhaps indicating that more bone was hidden inside 
the boulder. Diggers also found little bits of pettitled wood and lignite coal, which they linked 
back to our trip to T.U. Electric coal mine. One girl simply looking around the dig site found a 
round, smooth stone which Mr. DifEily believed to be a gastrolith. Giant plant-eating dinosaurs 
swallowed stones into their stomachs to grind up plant material, This action over a lifetime 
smooths the edges of the stone perfectly. These stones are a important indication of the behavior 
of the sauropod Pleurocoelus. 

safely removed from the site. The girls learned to mix plaster and to coat the concretion in burlap 
strips soaked in plaster. When the plaster dries, they learned the importance of labelling each piece 
to match the site map. Then they hooked up the concretions to a simple machine that allowed the 
girls to load these heavy boulders on to the trailer. In addition, other girls helped prepare 
concretions for removal by digging underneath them. Finally, one day, the girls observed a group 
of paleontologists from Southern Methodist University and Tarleton State University map a 
concretion using a grid system and compass. 

After a morning's work at the site, each girl helped clean up the area in preparation for the 
next group's arrival. Then we drove to a pecan grove with picnic tables for lunch. After lunch, 
the girls got to go wading in a near-by creek The first group found a soft-shelled turtle which we 
caught and brought back for Museum Preschool. The girls also saw many merent kinds of frogs 
and toads (and leamed how to tell the difference!), fish, water striders, raccoon footprints, and 
mustang grapes. Each group had a remarkable lack of experience with the natural world. The 
creek time allowed all their defenses to be dropped and every girl became a "child" for a while. 
Many misconceptions were eliminated. After splashing in the creek, the girls loaded back into the 
van for the ride back to the Museum. 

The exploratory diggers worked throughout the week to uncover new concretions. They 

Plasterers helped jacket the concretions with hown bone materid so that they could be 

S W  ATION OF THE DAY; 
The dig site field trip was the perfect end to the training portion of Girls Summer Lab. It 

combined many of the skills and concepts touched on during the first weeks. Their successful 
participation at the dig site enabled them to feel fully-trained to intern at the Museum. In fact, the 
girls performed so well at the site that we decided to count their time at the dig as one internship 
shift. The girls were surprised to learn that doing a job they enjoyed was a reward in itself, despite 
their iuitial emphasis on getting paid. 

June 27-30: Internship Training 

be trained for their internship period and sign up for shifts. Because the Museum internship was 
most girls' first work experience, we covered many rules of working that are second nature to 
people already in the work force. Each day we went through all the various jobs which the girls 

While one quarter of the group of girls was at the dig site, another quarter came each day to 
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had signed up for the week before. There were some jobs which had been eliminated due to weak 
response. Job descriptions were written for each internship opportunity which included what to do 
during a shift, what not to do during a shift, appropriate times and lengths of breaks, and 
expectations of the job. It was time-consuming to wade through all the jobs, but the girls seemed 
to recognize the importance of the information and listened attentively. When they had questions, 
they were often very insightful and well thought out, which made it apparent that the girls were 
going to take their work experience seriously. There were a few questions which were surprising 
and almost alarming (eg. can we bring magazines to read when there aren't many kids in 
DinoDig?). However, the purpose of enumerating al l  the possible questions and expectations of 
the internship was specifically to address this type of question. Though we had written job 
descriptions, what would actually occur during a shift was still very abstract to the girls since many 
of the jobs were created especially for them and had never been done before. 

The middle part of the lab was spent acquainting the girls with the style of work they 
would be doing. Each group was read the children's book The Giviny Tree by She1 Silverstien. 
The coordinator who presented the book read with the inflection, pace and energy level which we 
desired for the girls to use when they would read to the children in KIDSPACE. There was also a 
frog puppet which the narrator used to add visual interest. The girls seemed to enjoy the book, 
(some had never read it before); they even got into the act a little by adding comments which would 
be typical responses from young children. The coordinator included all elements of a good reading 
from an introduction of herself and the book to a thank-you and question time at the end. After the 
girls had listened to the book, the whole group went into the KIDSPACE office which is 
soundproof and located in the middle of the exhibit area. Most of the girls had been to KIDSPACE 
either to play or visit, so they were familiar with the exhibit components. W e  the girls were in 
the office, the coordinator verbalized her observations of the children and parents who were in 
KIDSPACE at the time. She shared with the girl whether this was a busy or slow day, which kids 
were the youngest and oldest, where the parents tend to congregate, and which components lend 
themselves to sharing experiences with the kids. This assessment was done to give the girls an 
idea of what to expect when they work a shift in this exhibit and where to find parents to invite to 
the readings and puppet shows. The girls were given a few moments in the office to observe the 
kids in the exhibit to see how the kids played, whether they were alone or with friends and siblings 
etc. After this we went to DinoDig to make the same observations. The three most important 
elements for the girls to recognize in DinoDig were the heat, where the kids were digging and what 
they were digging for, and an idea of how long a kid dug in one place and how good they were at 
getting the fossils out of the sand (some sWer  children enjoy digging so much they forget to look 
for fossils). The coordinator went through a range of appropriate conversation-starting phrases, so 
the girl could picture themselves taJking with the visiting children in DinoDig. When we returned 
to the room the girls had their break and were encouraged to do Din0 rubbings or practice reading 
to famiziarize themselves with the material. (They had been given a demonstration how to approach 
children to complete a Dinosaur rubbing color drawing.) 

As the girls were finishing up their break, the coordinator began a Science Theater 
Demonstration on the subject of sound. This was to familiarize the girls with two of the options 
for internship. The girls really enjoyed this portion of the lab and it was a struggle to pull them 
away from the demonstration table with all the experiments in order to finish going over the 
guidelines for working. Once they were settled down we went over the rules of working. The 
rules encompassed everything from emergency procedures, ways of approaching adults and 
approaching children, appropriate modes of communication, and consequences of not obeying the 
rules. Most of the girls seemed to understand the nature and reasons for the rules, but as before, 
there were a few inappropriate assumptions (eg, scolding misbehaving children in KIDSPACE, 
talking back to a slightly rude visitor) which needed to be cleared up. Some of the most important 
rules we covered were for the girls own safety and well-being. They were told they did not need 
to know the answer to every question and that it was perfectly OK to say "I don't know" to a 
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visitor, whether they were big or little. They were also instructed to tell a staf€ member or security 
if they ever felt they were being harassed, followed, bothered or in possible danger. Once the 
rules had been covered and questions answered, the girls were allowed to sign up for shifts. We 
had set up large pieces of paper with offered jobs and shifts, with slots for the girls' names. 
Around half of the girls in the program were starting school on July 25, because they attended 
year-round schools. They were already penciled in for a number of the beginning shifts by the 
coordinators. The girls who would start school later were asked to allow the year-rounders to have 
the first few weeks of shifts. Despite our planning, there was a lot of juggling to get all the girls 
into the shifts they wanted for a total of 24 hours. before they had to get back to school. The girls 
were very cooperative and they filled in the shifts very effectively and with minimum supervision. 
Each girl also received a calendar for July and August to write down her schedule for herself. As 
we said goodbye, the girls were reminded they would walk in as employees the next time they 
came to the Museum. 

, 

July 5-August 12: Internship Evaluation 

Of forty-one girls who attended some portion of the lab, thirty-nine successfully completed 
the lab section to become Museum interns. The girls could work in a variety of positions in four 
hour shifts (10-2 or 2-6) Tuesday through Friday. Each girl was allowed 24 clock hours, 
including the four hour shift at the Pleurocoelus site. Since they had each signed up for six shifts, 
they were told that they could skip their last assigned shift. A few girls worked more than 24 
hours, because of scheduling conflicts with the evaluation materials or because they had peaformed 
exceptionalIy well during lab or during internship. 

We set up the schedule so that we had no more than three different jobs going on during a 
shift. That way, each job could be directly supervised by either the Project Director or one of the 
Coordinators. During the busy days at the beginning of the internship period, we generally had 
two people in KIDSPACE (reading or performing puppet shows), one person in DinoDig, and two 
people doing some other job. Each girl would check in with us in Chip's office. We would sign 
them in on their time card and then go with them to the2 assigned area. If it were a girl's first day 
at a job, we gave her the specific training she needed then. For example, every girl who came to 
read in KIDSPACE &st saw an experienced reader (either another girl or Wendy) read to the 
visitors. Then she read through all of the books we had and picked one out she liked. After she 
had read it aloud to either the Director or one of the Coordinators, she was ready to read on the 
floor. The other jobs had similar fbst time routines. 

scheduling changes. E a girl informed us of a problem before hand, we had no problems with 
reassigning a new shift. However, if a girl missed a shift and neglected to tell us, we did not 
reschedule that shift. We felt that an important part of the internship portion was learning to be a 
good employee and what that entailed. Our position on job flexibility was similar. Each girl had 
signed up for jobs which she felt she would enjoy. If she realized that the job was not what she 
had expected, but had performed up to our expectations anyway7 we allowed her to change to 
another job if one was available. However7 if they did not like a position and simply neglected to 
live up to our expectations, we were less flexible in reassigning. We were forced to be flexible 
with some of our expectations as well. We had to come up with some last-minute ideas for a 
couple of girls who had chosen job situations which they were not capable of handling. 

With the help of the girls, each job developed into a rich addition to the Museum. The 
following section traces the development of each position for G.S.L. interns: 

As expected, our schedule was never set in stone. Many of the girls had last minute 

KIDSPACE Reading was one of the most popular choices for the girls. The girls worked in 
pairs, for the most part. The Coordinators had scoured the Ft. Worth Public Library for 
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appropriate children's books. We wanted the information to be scientifically accurate, age- 
appropriate, and relevant to G.S.L. topics. Our collection ranged from books about age to 
dinosaur dig sites to self-esteem of young, minority girls (see book list). The first time a girl came 
to read in KIDSPACE, we asked her to look through all of the books and pick a couple that 
intrigued her. Then she practiced reading those books to herself. Before she went out on the 
floor, we listened to her read aloud. The Coordinators often performed the first shift of reading or 
helped the girls announce the story as an example. The girls approached every adult in 
KIDSPACE, introduced herself, and invited his or her child to hear the story. The pair would then 
sit down and wait for children to join them. The average audience size was about five children, but 
a really enthusiastic pair could round up groups of ten or so. Many girls added puppets and props 
to their stories, which helped keep the children's attention. In between books, the girls would 
interact with the children or do Dinosaur impression Rubbings with them. A couple of girls made 
a poster announcing reading times; some girls used the down-time to practice or make props. 
Many also enjoyed some of the routine cleaning that goes on in KIDSPACE: cleaning face paints 
of mirrors, vacuuming up water on the floor, etc. 

There were very few problems with the reading. Sometimes a girl would just be too quiet, 
but she usually had a more energetic partner. Less enthusiastic readers often had to be prodded to 
announce story time to the visitors. During the slow times in the exhibit (especially late 
afternoons), the girls could not get any listeners and got bored in down-times. But, for the most 
part, the reading was very successful and popular addition to KIDSPACE. 

KlDSPACE puppet shows were another popular job with the girls. The first few shifts were 
spent writing short, entertaining, and informative scripts that any two girls could perform. We 
ended up with about five usable scripts that ranged in topics from electricity to snakes to dinosaur 
colors. When we were ready to begin performing in KIDSPACE, the pair of girls would select a 
script, practice it before the Director or Coordinators, and then announce the show in a similar 
manner to the readers. (We never had readers and puppet shows going on during the same shift.) 
The girls used the Puppet Stage area of KIDSPACE. Some of the scripts involved audience 
participation or songs. In between shows, girls interacted with the public. As with the reading, 
there were very few problems. The audiences were usually large, and being heard was sometimes 
difficult. However, the girls who signed up to do puppet shows were, for the most part, a 
theatrical bunch and did very well. 

DimDig Co-Hosts generally acted as interpretative helpers in DinoDig. While teen volunteers in 
DinoDig usually just sat around in the shade, G.S.L. girls were told to be active elements within 
the exhibit. Co-hosts could help the part time staff person with any tasks that needed to be done, 
like raking the sand or collecting tools. For the most part, however, we expected the girls to dig 
with the kids and help identify fossils. We showed them how to approach kids and how to start 
conversations about geology and paleontology with these young visitors. We also showed them 
where the buckets of fossils were kept in the storage shed. Girls could pick out a few good 
specimens and show them to diggers. Despite the heat, DinoDig workers really enjoyed being 
outside and getting dirty with our visitors. Our only problems arose with girls who resisted 
activity. These girls had to be checked on more often than others to insure that they were not 
wasting time. Another problem arose when girls were too shy or too non-verbal to interact with 
the visitors. We set these girls up d.oing tasks around the exhibit, like burying new fossils or 
painting the brush handles red for easy visibility. 

Another DinoDig job involved expZaining the grid. The intern (sometimes with the help of the CO- 
host) would set up the stakes and string in a small area of DinoDig. Then, they would invite 
visitors to dig with them in the grid and explain the purpose of the grid at the same time. They &o 
had maps to pass out, if the visitor wanted to draw the grid. The special area really attracted 
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visitors and eased interactions between G.S.L. interns and the public. The girls generally needed 
our help in setting up the grid, but they understood how to explain it perfectly. Having this 
interpretative addition to the DinoDig exhibit was a real plus for the Museum. 

Line Demonstrations were not a popular choice when the girls initially signed up for jobs, but 
became extremely popular as the summer passed. Each girl wore a lab coat with some sort of 
hand-held experiment in her pocket, For example, some girls demonstrated sound with a singing 
glass or straw whistles, while others demonstrated electricity with light bulbs and hand-crank 
generators. The girls would approach visitors waiting in the Rotunda of the Museum. Most 
people were waiting in line for the Box Office, the Planetarium, or the Omni. These mini- 
demonstrations allowed the girls to showcase their knowledge from Lab without having to address 
large groups of people. Many of the interns were natural teachers and thoroughly enjoyed sharing 
their knowledge with the public. 

Science Theater Co-Demonstrator was another popular position. Science Theater is a public 
demonstration on a variety of topics. G.S.L. interns acted as assistants to the regular par-time staff 
demonstrators. Depending on the disposition of the girl, the intern could either help pass things 
out or perform different experiments during the demonstration, or simply help set up and clean up. 
The girls who wanted to help with the demonstrations in fiont of the public had the most fun with 
this job. The shy girls did not particularly enjoy the "theater" aspect of Science Theater, but liked 
the science. However, most of the interns did an extraordinary job. In between shows, they 
helped clean up and set up for the next demonstration and practiced the merent experiments. 
Science Theater interns wore a white lab coat, which made the girls feel very official. The college- 
aged s@ in Science Theater worked extremely well with the interns in making them feel 
comfortable. 

One job many girls signed up for was in the Science Department, pahting bones with P.VA. We 
set up tables outside in the courtyard for ventilation purposes. The girls worked in pairs in this job 
as well. We gave them a hefty supply of bones that needed hardening and plenty of P.V.A. They 
also had a radio to entertain them while they worked. This job was a good one for girls who did 
not feel comfortable interacting with the public. A couple of girls got bored painting bones for four 
hours, but most enjoyed being outside and taking their time to cover the bones completely. We 
only had a few shifts of this job, because we did not have enough bones that needed hardening. 

On thefossil hunting trips, we took the girls out into the field to collect massive quantities of 
fossils for burial in DinoDig. We had two planned mornings for this activity, but ended up taking 
a few girls out an additional afternoon because it was a slow day. These hunts were the perfect 
G.S.L. job: every kind of girl could do well, and it fit specifically with G.S.L. topics. The girls 
were very successful at finding fossils for the Museum and enjoyed themselves immensely. One 
girl told us her theory about fossil-hunting was "So many fossils, so little time." The fossil trips 
posed no problems; they only needed to be planned ahead so a Museum van could be scheduled. 

Dinosaur impression Rubbings turned out to work better as a small  part of a job, rather than a job 
in itself. However, on crowded days in the Museum, this was a very successful position. The 
girls had clipboards, which had cardboard cutouts of T e n o ~ s m r  and Acrocanthosaurus glued 
on them, paper, and crayons. Young Visitors in all  areas of the Museum could t'magically't color a 
picture of a dinosaur, while the G.S.L. intern talked to them about paleontology and the dinosaur 
exhibits in the Museum. Dinosaur impression Rubbings were used by girls in KJDSPACE a lot. 

Some girls designed games and handouts for our Visitors. The games were modelled on "Bone 
Yar&" they all took common games and added a scientific twist to them. The most successful 
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games they came up with were Dinosaur Memory and a type of trivia game. Once they invented 
the game and created the vehicle for distribution, the girls handed out their creation to visitors in the 
Rotunda. They also created a handout which explained fossil-hunting in Fort Worth: what one 
could find and where to look This job required direct supervision, even after the girls had been 
trained. In addition, anything handed out to the public needed approval by the Director. 

A few girls worked as catalogers for the Science Department. This job required special skill and 
concentration, so only a few select girls were chosen. The Science Department is the process of 
changing the catalog label in the miUion spechens in the research collection. The girls who helped 
with this project really got to work behind the scenes. The true science-lovers enjoyed this job 
immensely. They were very hard workers and incredibly responsible. One of them plans on 
returning in the fall to volunteer in the Science Department. There were never any problems with 
the catalogers; it only required special coordination with the Science Department- These girls were 
fortunate to have very close contact with Wesley Hathaway and Demora Jones, an intern in the 
Science Department- Both of these women shared their experiences in science with the G.S.L. 
interns. 

Finally, some girls helped with the production of the Energy Worh! video. We did not have 
signed-up shifts for this job; we simply asked girls for their help when they came in. A couple of 
girls helped Wendy cut out construction paper pieces for an &ation sequence. Another girl 
helped with the filming of the animation. Sometimes, we would get girls to recreate different 
experiments on video. 

One special job was being a Museum Preschool assistant for the DinoDays program. One girl was 
chosen to help out in the class for that week The teacher in charge of the class told us that the girl 
had developed amazingly over the course of the week She performed "beautifully" in the 
preschool setting, and she really enjoyed getting the exposure to pre-K education. In fact, she has 
been offered a part-time job as an aide in a Saturday morning class in our Fall Museum School 
Pr0graI.n. 

Evaluation 

Dr. Dale Baker of Arizona State University was contracted by the Museum to develop an 
evaluation format and assess the results. This evaluation process was administered through the 
Program Development and Evaluation Department by Colleen Blair. Every girl filled out a series 
of pre-evaluation forms at orientation. These questions measured the girls' status before any 
contact with Girls Summer Lab had begun. The girls also filled out a demographic form, which 
told us about their family life and reasons for pursuing G.S.L. with this data, Dr. Baker 
established a list of girls who had a positive attitude towards science and a list of those who had a 
more negative attitude towards science. 

With this data in hand, Colleen set up a schedule for post-evaluation interviews and 
surveys. After a girl had been in to work as an intern for at least three shifts, she could be 
scheduled for an exit survey. Every G.S.L. intern had to complete an exit survey, which consisted 
of the same forms that they had filled out before G.S.L. began. In addition, a few girls were 
interviewed by Colleen. Dr. Baker had selected the girls to be interviewed and written the 
questions to be asked. In general, the interview lasted 10-15 minutes, while the exit survey lasted 
about an hour and a half. 

The scheduling of all the post-evaluative tools was difficult at times, as we had to 
coordinate the girls' schedules with Colleen's schedule. However, with a few last-minute 
additions and cancellations, we managed to get good data on everyone. For girls who missed their 
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exits, for whatever reason, we told them that we could not process their check until they had 
finished their paperwork. In general, the girls took a much longer time to fill out the exit survey 
that it had taken them before the lab. 

For more specific information on the evaluation process, see Dr. Baker's final report. 

Conclusion 

Overall, Girls Summer Lab was a very positive experience for the Museum. We feel that 
we provided an excellent exposure to many scientific principles to these girls. More importantly, 
perhaps, we provided a vehicle which allowed these girls to realize that they were competent and 
successful scientists. They learned about many careers that an interest in science could lead them 
to. Several girls developed a strong attachment to the Museum and the Museum environment. 
Many intend on becoming volunteers at the Museum or joining the Science Club. They also 
developed a strong relationship with the Director and Coordinators. At our end-of-the-summer 
party to celebrate the conclusion of G.S.L., many girls had a hard time leaving. Addresses were 
exchanged and promises to Visit the Museum were made. Already, a few girls visiting the 
Museum with their schools have stopped by to say hello. 

G.S.L. required a lot of energy and enthusiasm from every person on the Museum staff. 
The experience and example they provided was a priceless addition to the program. Everyone 
tirelessly offered their assistance to the Director and Coordinators to make G.S.L. an 
overwhelming success. The learning process we observed during lab time clearly pointed to the 
best way to reach thousands of school children through the Energy Works program. As a result, 
m y  more students will benefit this year from the G.S.L. experimenL 

Girls Summer Lab Evaluation 
Findings of Dr. Dale R. Baker's 

Arizona State University / School of Education 

The evaluation is presented by instrument (demographics, knowledge assessment, self-concept, 
and attitude toward science and personal interviews). Where possible, quotations were used to 
reflect the true nature of the responses. DBerences in pre- and post- assessment has also been 
commented upon. 

Demographics 
Most girls lived in two parent homes (23) followed by mother only (ll), the remainder lived with 
the father only (1) and mother and grandmother (2). Most belong to small families. Eight girls are 
only children, twelve have one sibling, two have two, only four have four or more. Ten girls have 
to help at home with their siblings. Most were driven to the Museum by an adult. 

Thirty-four girls decided to come to Girls Summer Lab on their own, one decided with the help of 
an adult and two were sent by an adult and did not participate in the decision. Twenty six had 
participated in a summer educational program before. None disliked science and twenty-four liked 
science a great deal, The remaining twelve liked science only some. All girls planned to go to 



college. Nineteen girls planned to pursue science related careers, six non-science professional 
careers and six traditional female careers. 

The group was one that wanted to come to Girls Summer Lab and had the support of their family 
in the decision, They were committed to science, motivated to learn and non traditional in their 
aspirations. 

Knowledge Test 
PRETEST MEAN = 1.9 out of a possible 13 

As a group the girls have no prior knowledge of the topics to be covered during Girls Summer 
Lab. Several girls may have answered correctly due to contextual clues and common sense. Half 
points were awarded when there was some indication that there was a general idea of the correct 
answer. 

1 4 1 0 6  5 0  3 4  2 2  
0 05 1.0 1.5 U 25 3.0 35 4.0 45  5.0 55 6.0 65 7.0 7.5 8.0 85 9.0 95 10.0 105 11.0 115 120 125 13.0 

POST-TEST MEAN = 6.0 out of a possible 13 

There is a bimodal distribution with approximately one third of the girls at or above the mean and 
two thirds below the mean. 

3 2 1 2 4 3 3 4 2 1  1 2 1 1  1 1  1 1  
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The difference in pretest ad post-test values is statistically signiscant but in educational terms the 
increase for the two thirds of the population below the mean is minimal. This program did not 
heavily emphasize howledge acquisition and stressed free inquiry and an ability to pursue 
tangents to the actual scope and sequence document, so this minimal level of knowledge skill is to 
be expected. additionally the girls were exposed to a great deal of information and did not have 
existing conceptual schemes on which to base the new information. 

Self Concept 
There was an increase in "I don't know." answers in the post test questionnaire. These are 
scattered throughout the results and there seems to be no pattern e.g. the same girls responding to 
alI questions in this fashion. The increase in "I don't know" answers may reflect confusion or 
ambivalence about the experience, or a need for more time to think about the experience. In very 
general terms, at this age girls are rarely asked to write about their feelings and are therefore not 
articulate or insightful. 

A ceiling effect for self concept and attitude assessment is evident in the data as well. The 
participants came to the program excited about science and expected to have an exciting time 
learning about science. The demographics indicates that a self selection process was going on. 
Most girls were interested in science-related careers and families were supportive of this science 
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interest as indicated by the number who were driven to the program each day. Their excitement 
and enthusiasm left very little room for improvement, however this does not indicate that the Lab 
was wasted effort. Many of the girls indicated that Girls summer Lab provided a real support for 
their interests. They were not the only girl interested in science In the Lab environment, they were 
among peers of similar interest and gender without the negative influence of the expectation to 
conform to stereotypic female behavior which only increases as they move through school. Girls 
Summer Lab provides an antidote to this type of social pressure. 

mustrative Ouotes; 

When I think of mvself learninp - sa 'ence at Girls Summer Lab I feel.., 
pretest - 100% positive response posttest - 100% extremely positive 

This question indicated that the special feeling of being selected had become reduced by the end of 
the Lab. Secondly, the majority of responses in the posttest cornrnented that it was a great way to 
learn, not like school. Quotes Like: "because it is a good way to learn without having to sit in 
classrooms", ''because on the hand-on (sic) experience 'I get", they teach you things most schools 
don't until later", "because it's been really fun and I've learned more than I did in a whole year of 
earth science". 

When I think of mvself leanun- g science I feel ... 
Pretest - 95% positive / Posttest - 90% positive 

The pre-test and post-test responses superficially indicate that the Lab had a negative effect on two 
of the participants. In fact in each case the post-test answers show that the girls have become more 
discriminating between science in school that "is boring" and Girls Summer Lab science that is 
fun. 

When I have a science activitv to do and no one tells me how to d o it I feel.., 

Pretest - 14% positive / Posttest - 29% 
These young people as a group did not like the idea of tackling a problem without instructions. 
They expressed anger and frustration at being asked to do a task without being told how to do it. 
They felt left-out, alone, stupid and confused. It is clear from the answers that they see learning 
science through activities as being told what to do each step of the way so that they "don't mess- 
up" or Yeave out an important step." Conversely the small positive response came from six girls 
who felt confident, challenged, and valued the chance to figure things out for themselves. 

Post-test increases in girls confident when faced with a problem is a significant increase. 

scientists use manv big words. Wh en I hear these wo rds I feel.., 

Pretest - 36% positive / Post-test - 24% positive 

The responses in the pretest indicated that the majority of the girls had responded negatively or 
ambivalently to the use of big words by scientists. At best this members of the negative group 
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expressed idiosyncratic feelings like, ... “like my mother is near me because she is always trying to 
increase my vocabulary”, at worst this group felt dumb, stupid, confused, lost and uninformed 
because they didn’t know the meaning of the words. 

By the end of the program, there was a shift in the ambivalent group to a more strident negative 
reaction. This is an indication that the girls have been exposed to some technical vocabulary and 
jargon without adequate explanations during Girls Summer Lab perhaps during field trips or when 
guests to the lab spoke. 

e n I t  hink of myself outdoors hu ntinP fossils. I feel.., 

Pre-test - 90% positive / Post-test - 95% 

Although there is a 50% increase in positive responses, this increase is not significant. The girls 
were excited at the thought of searching for fossils before the Lab and they were excited after. The 
post test responses indicate that there was a prevalent comment on the Texas heat and one girls 
summed-up the feelings of the group as a whole by her comment,’!..glad I experienced something 
real like that. Reading a book or watching a program is less exciting.” 

When I think of mvself using a comDuter to make maps of where fossils might be found I feel ... 
Retest 91% - positive / 83% positive 

The pretest positive responses indicated a self confidence with using computers bordering on 
arrogance. The increase in negative responses in the post test represented difficulties with this 
portion of the lab activities. The computer graphing activities took too much time, preventing 
completion of the task in the time provided, and contained a difficult interface with the user. 

When I think about using chemicals to find out about different materials such as coal or limestone 1 
feel.... 
Pretest - 86% positive / Posttest - 86% - positive 

In the pretest responses, five girls expressed misgivings about working with chemicals due to 
dangers and spills. Everyone else was very excited about testing materials with chemicals. As a 
whole the girls seem to have no difficulties visualizing themselves as scientists and have fewer 
chemistry anxieties than normally found in a group of girls. 

Post-test changes consist of three students answering, “I don’t Imow.” when asked how they 
would feel using chemicals. One girl expressed anxiety regarding her personal ability to perform 
chemical procedures. One girl was bored. No respondents expressed fear of spills or the dangers 
involved in chemical testing. One girl expressed the satisfaction of the remaining students quite 
well. She said I feel like, “...now I know.” 

do in^ science w1 ‘th other &ls makes me feel ..., 
Pretest - 25% positive / Posttest - 50% positive 
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In the pretest responses 25% of the girls indicated a strong positive attitude toward working in a 
girls only group. The remainder held no strong positive response to the female-only aspect of the 
lab. Only one expressed a strong negative reaction to working only with other girls because she 
felt that they would act like, “they knew everything.” 

Post-test results indicates a strong positive change. The number of girls that explicitly felt that 
working with other girls was a better experience than working with boys increased to 50%. Most 
of these girls were pleased to find out that they were not the only ones interested in science. They 
were also comfortable with girls because they didn’t have to do their hair or be subject to rude 
remarks and behavior from boys; e.g. “because not as many rude remarks are made and girls 
understand each other.” This is one of the strongest effects of Girls Summer Lab and should not 
be discounted. Girls who are interested in science need to know that there are other girls like them. 
They need the support of one another or they will give up on science. However, two girls missed 
being with boys because they can, “show off e t h e h  skills”, or rely on boys who have the 
answers. The remainder of the girls were, as on the pretest, happy to working with other girls 
because they liked meeting people, making friends, and working together rather than alone. 

Thinking - about talking with wo men who are scientists makes me feel ... 
Re-test - 51% positive / Post-test - 61% positive 

In the pre-test the opportunity to talk to women scientists resonates with the girls. Nineteen of the 
girls responded that they would find role models with these women and they would feel 
comfortable with them. 

Post-test results indicated an increase in positive responses. “Comfortableyy was the word they 
used most often. There was one negative response in which the girl replied that she would feel, 
“ ... <Like a> dummy because I don’t know that much about science ...” There were no specific 
mentions of any women scientists as part of the experience. 

When I think about electricity I feel ..., 
Re-test - 83% positive / Post-test - 98% positive 

The pretest results described three distinct groups of responses nearly half were clearly excited and 
intrigued by the topic, a quarter (7) were specific about what they might learn about electricity and 
that they wanted to learn how things worked. The other quarter (7) expressed fears and anticipated 
getting injured by electricity. 

The Girls Summer Lab experience altered the results dramatically. Only one response indicated a 
fear due to the danger of electricity. Another acknowledged that it could be dangerous but it was 
also fun and another had her fear under control because of knowledge; “I think I’m going to get 
shocked. But I know what I’m doing now so I don’t worry.” The remainder of the responses 
showed an excitement and interest in electricity, clearly eager to learn more about an worthwhile 
and useful phenomenon. 

The idea of visiting a uowe r dant that makes the e lectricitv for Fort Wo rth makes me feel.., 
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Re-test - 91% positive / Post-test - 97% positive 

The significant change in pre and post-test evaluations involved the expectations of the participants 
being met by the experience. Their anticipation of what they would like to understand in the pre- 
test and what they came away with in the post-test were a good match. The girls loved the 
machines and learned a great deal. The only negative comment in the post-test results was the 
result of the power company representative’s didactic lecture style. It was, “boring because the 
man only talked? 

miidea of talkinp - to a male scientist makes me feel.., 

Pre-Test - 68% positive / Post-test - 72% positive 

Pretest responses for 51% of the girls dealt specifisally with gender issues, twelve girls thought 
that they would feel uncomfortable or just O.K. about the experience due to the fact that talking to 
a woman is easier for them. They indicated that a woman had a Berent point of view and a better 
insight into science. Two girls wanted to see if males and females told them the same information 
and wished to compare between the two. Three students indicated that it would be a good 
experience because men and women are the same. And two giving gender linked responses did 
not expect the experience to be out of the ordinary, e.g. because, “...that’s all you see.” The 
remaining girls gave typical responses of happiness, excitement, and feelings of being “smart7y. 

In the post-test responses many changes appeared. There were seven girls responding with “I 
don’t know” answers, indicating a general dissonance or disequilibrium for the students in their 
interactions with male scientists. The number or uncomfortable responses dropped fiom twelve to 
ten. The number of positive responses increased from two to five. Four students indicated that it 
would be the same as talking to a woman scientist. The Girls Summer Lab experienced effected 
the students and the impact was not clearly positive. 

ink about helgiw at a d inosaur d ig s ite I feel.., 

Re-test - 89% positive / Post-test - 94% positive 

In all the girls in both the pre-test and the post-test were excited and enjoyed being helpful in a task 
like this. The negative responses dropped in number by one and became very specific in the post- 
test results. One girl didn’t want to participate because she wanted to be a “leader” rather than a 
“sidekick” The other was less specific, “I’m not really into that.” These are not a statistically 
meaningful result. The most important result is that the girl’s expectations of the dinosaur dig site 
were met in their Lab experience. Perhaps this is best expressed in the following example, 
“...happy because if I found it (a new dinosaur) I would get to name it (vonopod).” 

IfIPOfoad inosaur d ipIcanco ntnbute.. + 
Pretest - About half of the students (18) felt that they could contribute-their help in a number of 
ways such as digging, hunting, finding things, or passing tools. The idea of helping made them 
feel good about themselves. Five more girls felt that they had acknowledge and ideas that they 
could contribute that would be useful on a dig. Others (5) felt that they could contribute a lot 



because they worked hard, were curious or energetic. THree girls even felt that they could 
contribute to science by their findings. Six girls were unable to think of anything that they could 
contribute. The helping theme expressed by this group is very common among women of all ages. 
One of the reasons girls and women give for being drawn to science is that they see science as a 
way to help the earth, people and animals. 

Post-test - The experience of being on the dig had two interesting effects. Ten of the students did 
not h o w  what they could contribute. This is an increase of four. The experience appears to have 
reinforced the girls’ perception that they did not, in reality, have much they cared to contribute. On 
the other hand, seven girls were very specific about their contributions which were linked to their 
experiences at the dig site. They mention using plaster and making sure they provided all the water 
needed. Others mentioned how they had learned “a lot more now from coming to Girls Summer 
Lab” so thy would be more useful at the site and could work as a team. The level of specificity of 
these responses was greater than that found on the pre-test. The remaining responses did not 
differ significantly from those given on the pretest. 

* 

When I think about m o d e  aski ng me auestions about museum exhibits I feel.., 

Pretest - 65% positive / Post-test - 83% positive 

The pretest results indicated two themes: empowerment and fear. Ten of the girls expressed fear, 
nervousness, and felt dumb because they might “mess-up” or not be able to answer the questions. 
Several were also shy and afiaid of people. The remainder of the girls felt empowered because 
they were going to help and could tell others what they know. It would be an opportunity to share 
their knowledge with those who know less: “...because little kids and possibly grownups will be 
asking me questions and I’ll be able to answer them.” 

Post-test results indicated three themes in the data. Only six of the girls expressed fear and 
nervousness because they were shy or were afraid they might not answer the questions correctly. 
This is a reduction of four and given the strength of the original fear, a signiscant reduction. The 
second there of empowement was present and an additional theme of being professional was 
found. This was small (4) but these girls were very specific. They felt like a docent, staff 
member, or teacher. 

When I think about tea chinp ueoD le abou t the museum exhibits I feel.., 

Pre-test - 91% / Post-test 83% positive 

Teaching about exhibits did not evoke the same fear response as being asked questions. The 
answers conveyed the sense that the girls would teach what the felt they h e w  rather than being 
asked questions in which they had no control. 

Post-test results became more diverse. Three girls were scared because they still felt they lacked 
the necessary knowledge, two were shy and a third felt weird but did not give a reason. Three 
others were ambivalent, They wanted the opportunity but were afkaid to talk to people or could not 
frame a response. The negative and ambivalent responses are an increase of six over the pretest 
data. These answers may be a reflection of how they felt after the experience. The remaining girls 
were happy to share their knowledge and felt good about the experience. Those who felt like “real 
teachers” increased to eight- 
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enTt hink about creatiw - a museum exhibit from mv eqen ‘ences at Girls Summer Lab I feel., 

Re-test results indicate a very self confident group that wants to show off what they learned and 
are especially excited about creating something on their own for the Museum. They also see the 
act of creating an exhibit as and opportunity to have fun. Two girls said they felt anxious, but the 
fun of creation overrode their anxiety One did not respond, one wrote I don’t know and a third 
was sad because she thought making an exhibit “may be hard work.” 

Post-test answers showed twenty nine of the girls were very positive about creating an exhibit 
because they had learned so much and were creative. It was an opportunity to share knowledge 
with others and to have fun. Six of these girls were very specific in how they felt their exhibit 
would make an impact on others or themselves. The personal impact, beyond the usual happy 
excited answers so prevalent among this group consisted of the following: “like I got something 
on the wall of fame”, “supergirl”, “I can express my feelings.” Two others felt that the exhibit 
would “teach others and maybe other girls will be interested in coming next year” and “because 
they need to know about girls summer lab.” Four girls responded I don’t know and two felt funny 
and weird. The final response was ‘‘frustrated, it sound simple but it is &cult.” Perhaps the 
nature of real experience as stated in the last quote sums up the reason for the increase in negative 
and “I don’t know” responses. 

When I think about e m  -np monev at G irls Summer Lab I feel.., 

Re-test data indicated a high positive response with the idea of earning money. The only regret 
expressed was that there was a limited amount of earning potential! Having their own money was 
important for twelve girls because there were things they wanted to buy. Others (6) saw their 
earning power as helping their families because we have a very exciting and wonderful time. Five 
more felt very adult because they were earning money. Money does not appear to be in great 
supply in these families and many of the girls do not appear to have pocket money to spend as they 
wished. 

Post-test changes were significant in the respect that the number of girls who felt adult earning 
money increased to eight (-1-3). Only one girl remained in the category of which the money was 
considered a help to the family and two girls answered I don’t know. A new category emerged 
based on work ethic in which six girls expressed sentiments such as “hard earned money”, “learn 
the value of a job.” Eleven girls felt good because they had money that they earned on their own to 
spend as they like. Seven girls were in the “earn while you learn” category, while the remainder of 
the girls with the exception of one were happy or excited to have money. The exception was 
worried about violating child labor laws! Except for the number of girls who wished to keep their 
money rather than share with their families and a stronger expression to the value of a job and 
money there were no signiscant departures from the pre-test data. 

men I think about speala ‘np - to a crowd o f ueople about science I feel.., 

Pre-test - 41% positive / Post-test - 44% positive 
Re-test results indicated a strong aversion to public speaking. Twenty-two indicating that the felt 
speaking to a crowd would be unpleasant. They were nervous, scared, and shy. This question 
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elicited more negative responses that either answering questions or teaching people about science. 
The remainder of the girls were self confident and liked to speak in public and were eager to “tell 
them what I know.” 

Post -test data showed little movement from the girls initial fear or self confidence. Two expressed 
that the experience provoked anxiety but that it was essentially fun and “when your (sic) talking 
about something you know its not that scary anymore”. One girl felt “like one to the people at the 
museum because thats the same thing that the Girls Summer Lab people do.” Although the data 
indicates very little change the fear of public speaking is highly entrenched and not easily changed. 

When I think of mvself as uart o f the museum staff I feel.., 

Pretest - Twenty girls felt that being part of the museum staff made them feel grown up, mature or 
like an adult, This is because it was a real job with a salary and a position of responsibility in 
which they could be part of a team and “get to call adults by their first name.” The remaining girls 
also felt good about themselves because they would be teaching others and being helpful. They 
also felt educated because they perceived the task as requiring knowledge and they felt special for 
being chosen. Everyone was looking forward to this experience. 

Post-test - There was no qualitative difference between the pre-and post- instrument results. 

ATTITUDE 

When I think of Summer Lab I feeL.. 

Pretest data was overwhelmingly positive. THere is only one neutral response and no negative. 
The girls use words like happy, fun, excited, good and great to describe how they feeL 

Post-test results again are overwhelmingly positive. The descriptive words used are happy, 
excited, and proud. They felt responsible and educated. They learned new things, enjoyed the 
hands-on activities and earned money and had fun. They liked being given responsibility and 
treated as adults as will as helping the museum. It appears that their expectations of the experience 
was met Four girls mentioned that it was a special opportunity for young girls to work in science 
and that the opportunity is rare in the real world. One also added that it was a special opportunity 
for a minority girl. Since the girls made no mention of the women scientists or role models, these 
aspects of Girls Summer Lab, at least in terms of this question, were not salient for the girls. 
There were no negative responses! 

When I mow UD I would like to be .... 
Pretest data indicated all but two girls wanted professional careers (secretary, 
beautician/manicurist.) Nine wanted non-science professional careers and twenty-six wanted 
science careers. Doctor was the most popular career because the girls see themselves as helping 
people in this profession. The girls who chose science careers did so because of a combination of 
curiosity and wanting to help. Money was a factor in decisions about law and medicine. Two 
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girls chose paleontology because they love fossils. 

Post-test data showed that seven girls changed their aspirations. The experience caused three girls 
to want to be a paleontologist, paleobotanist, and a museum worker (one each). They had 
previously wanted to be a doctor, lawyer and a doctor. One girls moved from a hair stylist to a 
math, science or computer field. Two moved from scientist to a hairstylist and singer. This is not 
a large impact overall in as much as few non-science career orientations were changed and few 
girls mentioned careers that they were exposed to in Girls Summer Lab. The reasons given for the 
career shifts were not related to the Summer Lab experience. 

e Museu m makes me fee 1.- 

In the pre-test the girls’ responses area positive with the exception of two neutral responses (O.K.) 
The girls use words like good, happy, and excited to describe their feelings. They were positive 
because they anticipated learning from the experience the artifacts and exhibits. There were also a 
number of girls who felt smart and educated because of al l  they will leam. Many see the museum 
as a repository of wonderful treasures to which they will have access. 

The post-test responses were also all positive. The same vocabulary used on the pretest was used 
on the post-test (good, happy, excited, educated, smart.) Seven of the girls named the exhibits 
specifically as making them feel positive about museums. AU but a few felt good about museums 
because of all that they had learned in Girls Summer Lab. Two felt welcome and accepted and 
only one mentioned earning money. The experience lived up to their expectations. 

When I think of a scientist I feel,,& 

Pre-test students think of a scientist as a person who does science, works hard and is smart. 
Doing science is working with chemicals, doing experiments or discovering things. Only two 
girls gave negative responses. A scientist is a nerd and a person who cares only for his work 
Only one person described scientists as male. In general the howledge of what a scientist does is 
very limited but the negative stereotypes reported in the research literature were not found. 

The post-test data sti l l  finds a scientist as a smart person who discovers things and works in a lab 
with chemicals doing experiments. Only two girls mentioned that a scientist works with fossils. 
The experience did not make the girls more aware of the broader sense of scienac activities. The 
number of girls who think scientist are men has increased to six (16%) This assertion is 
supported by statements about the scarcity of women scientist. As one girl said, “that’s what you 
mostly see.” The presence of female role models in Girls Summer Lab did not cause the girls to 
think of women as scientists. Instead, more responded that scientist were men than on the pre- 
test. 

When I think of studw ‘nrr bones I feel,., 

Seven girls in the pre-test responded negatively because bones come from living things, may carry 
disease, and are unpleasant to touch or are fragile. Three more students were neutral; two did not 
know what they were getting into and one has already studied bones in school and therefore felt 
the experience would be redundant. The remaining students were interested and excited. The 
prospect of studying bones makes them feel good and smart. They anticipate learning and doing 
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what scientist do. Many felt it will give them more knowledge about their own skeletal system 
about which they know little and feel they should know more. There is a strong sense of positive 
expectancy and adventure about exploring this unknown area of science. 

Post test results recorded seven girls with a negative response because they were bored or 
confused. Two felt it was O.K. because bones were important to learn about. Only one girl based 
her negative response on touching the bones. For the approximately 24% negative or 
unenthusiastic girls, this activity did not.meet expectations of a fun interesting learning experience. 
The important change occurred for those girls who anticipated a negative experience because they 
were touching bones but did not feel so afterwards. For the remaining girls the experience was 
fun exciting, good, and interesting. They felt that they learned important information and were 
engaged in scientific work 

e n I t  hink abou t stud y i n ~  fossils I feel., 

In the pre-test, four girls were bored by the idea because they had studied fossils in school on 
more than one occasion. Three other girls were anxious and scared because they were venturing 
into an unknown area. The remaining thirty were again happy and excited and felt good about the 
prospect of learning about fossils. In addition to learning something new, there is an intrinsic 
fascination with fossils and an interest in learning about the past. One student said thinking about 
studying fossils made her feel like, “an historical person. Like you were born in the stone age.” 
She was the most articulate but this excitement about the past was shared by many. Emding a 
fossil was also part of the excitement. . 

The post-test results indicated that five girls were neutral. Studying fossils was “o.k,” or 
“alright.” Three were strongly negative. They did not like it because they wanted to study 
something else, were just not interested or did not want to be outside (understandably in the 100’ 
summer heat!) One girl said she felt, “better than I used to ... cbecause she> .. .learned how to 
study.” In total, approximately 24% of the girls were not enthusiastic about studying fossils. THe 
remaining girls were fascinated, excited, happy, and challenged. Learning about the past was the 
major reason given for feeling so positive about studying fossils. THe response of one girl 
seemed to capture the majority feeling. She said she felt, “weird and good because I’m touching 
something very old and fragile. Most people don’t get the chance to work with fossils.” There 
were no expressions of anxiety. 

When ualeontologists stu dv fossils thev must record what thev find verv carefullv. When I think 
&out doinp this I feel.., 

Re-test instrument results were quite varied. Six girls were not able to understand the meaning of 
paleontologist from the context of the question and responded that they didn’t now. Most of the 
remaining students fell into three categories The first category consisted of negative responses. 
Eight students felt that careful recording didn’t suit them. They didn’t like to write or keep records 
or do carefid work because it was boring and two were afraid that their general lack of skills could 
lead to mistakes. Eight others, in the positive category, felt that they would be excited or happy to 
record carefully because they had the necessary skills and liked that sort of task The third 
category consisted of six girls who understood the necessity f careful record keeping but were not 
enthusiastic about it. It was just O.K. The few remaining students felt as if they were either a real 
scientist, involved in learning, or smart. 
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In the post-test the answers to this question fell into four categories. In the first, ten girls were 
concerned about the task. They were fearful that they would make mistakes that would have 
negative consequences for science Six other girls did not &e the idea of careful recording because 
it was boring and they did not like to write or keep careful records. In the second category, seven 
girls felt competent and professional. They said they had the skills to do a good job. The third 
consisted of essentially non-responses. Two &Is were neutral about the task. It was OK, a 
necessary part of science. Two girls did not answer and two didn’t understand the question and 
the job of a paleontologist and more students were concemd or scared about doing a poor job of 
recording. 

m e n  I thl ‘nk of a geo logist (a s cientist who studies rocks) I think of ..., 
The term geologist conjured up a variety of images among the girls; i.e., minerals, gems, 
mountains, fossils, volcanoes, sedimentary and metamorphic rocks, pebbles, explorers, and the 
earth. These &Is seem to have a broader definition of a geologist than they do a scientist. 
Geologist is described in positive terms i.e., smartjntelligent, interesting, an exciting person. No 
negative terms are used to describe geologist. 

In the post event test, once more the most consistent and popular response was geologic 
phenomena (fossils, rock, mountains, land.) Geologists are described as smart and the field as 
exciting. One girl thought of herself and two others mentioned “museum people” Now that the 
girls have experienced the Lab there are five negative responses (boring, not interesting, working 
in the hot sun) and two unenthusiastic responses, (OK) Five girls said “I don’t how.” All 
together, eighteen percent were unenthusiastic about experiences related to geology. When the 
non-respondents are added, 33% of the girls expressed some sort of active or passive negativism 

When I think of a woman stud- vin~ - science I feel ..., 
During the pretest, the girls found the idea of a woman studying science encouraging and a 
positive role model. If a w o r n  can, than as one girls said, “she would show me I can study 
science.” These girls are aware of the small number of women in science and the idea of a woman 
studying science made them feel good, proud and excited. There was also a strong feminist 
orientation in their responses in which they asserted that, “women can do anything a man does” 
and a need to change the present social roles e.g. “more women need to do more things instead of 
sitting around having babies and being a housewife.” 

The post-test responses mirrored those given on the pretest. However no specific women 
scientists that they encountered in the lab experience was mentioned. 

TakinMart an apdiance is ..., 
Pretest data indicated that several girls (3) did not know how to respond to the statement, and five 
felt that the task would be hard difficut or confusing. The remainder of the girls were enthusiastic 
about dismantling an appliance due to their curiosity and they could leam. The language used by 
the majority was, “cool”, “funyy, “exciting”, “like a puzzle.” 

After the Girls Summer Lab, the responses were very enthusiastic because it was something, “you 
can’t do at home.” There were very specific responses to taking apart an appliance in Lab, e.g.: 
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“very fun because a few weeks ago we take apart some appliance,” d t  was easy,> “...because I 
have had practice with them and I know what I am doing,” and cIt was> “...kind of like dissecting 
and something men do. You dissect animals, and most men are plumbers, so I figure they are the 
same.” Two others liked the task because it was risk taking and provided an opportunity to be 
destructive. The number of negative and non-responses declined by three and the girls were able 
to be more specific than usual about why they liked the task This was a very concrete experience 
and consequently stayed with the girls. 

When vou are do ing somethinp in science and you get stuck vou s hould.. . 
In the pre-test ten students suggested using problem solving and metacognitive skius to deal with a 
problem when they get stuck These included such things as trying another approach, thinking 
again, reading and using resources, look for what may be wrong. Two students suggested 
quitting the task but the remainder all responded that thy would ask the teacher or someone else so 
that they would not mess up the science activity and so that they could l d  They were very 
concerned with getting the correct answer to the problem. 

The post-test data shows that the same number of girls who would try to solve the problem using 
metacognitive skills remains the same (10.) Three girls responded that you should skip it or “wallc 
away.” The remainder responded with, “ask a question.” There was no qualitative difference in 
the pre- and post-test data. 

If I could decide whether to learn ab0 ut electricity or not learn about electricity I would., 

On the pretest one girl did not respond to this question and four would not learn about electricity if 
given the choice because they were afraid of it or thought it would be, “too hard.” The remainder 
would learn for three reasons; 1.) the intrinsic value of learning, 2.) electricity is all around us; 
lights, T.V., 3.) electrical knowledge can be useful in solving problems around the house. 

Post-test as in the pre-test results three students would chose not to learn due to the dangers of 
electricity. Two answered, “I don’t know‘’ and one said she did not get to go on the field trip. 
The remaining girls all would choose to learn because of the application to their life, potential 
careers (electrician), and the general benefits of learning more. These answers are not qualitatively 
different from those given on the pre-test. 

Jf someone told me that women can make sl~ecl ‘al contributions to science I would sav. .. 
In the pre-test, three categories of responses were evident. Six girls saw the question as affirming 
their own participation in sdience e.g. ‘‘Then I can too, I’m almost a woman.” eight responded 
with excited surprise and pride a type of “wow” response, because they thought scientists were 
mostly men. The remaining can be called equity responses. The girls used phrases such as “of 
course”, “that’s right”, “we’re as smart as men”, and “anyone can contribute.” 

The post-test results are confusing. Seven girls responded, “I don’t how.” On the other hand, it 
appears that interacting with women scientists may have made a diffeence. The number of 
surprised responses declined to two. Three girls continued to see women making contributions as 
affhning their interest in science and the rest gave strong equity responses. Embedded in these 
equity responses was a greater sense that it was right and natural for women to contribute to 
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science, This is the first time a scientist is referred to by name, ‘Wesley Hathoway work with 
science. Mot of women do.” 

ll them whv thev shodd studv Ddeobomv (the stu dv - of long dead plants) ,If someone asks me to te 
I would sav**= 
In the pre-test seventeen girls would tell them to study paleobotany to learn more. For example 
one girl said, “...you need to know about living and nonliving <things> ....” and ariother, “...it is 
fun to tie the past and present together.” Ten girls would be encouraging e.g. “go for it’’ The 
remainder (10) were either unsure of what the field represented (4), inmerent to the choices of 
others (3), or not interested in plants (3). 

Post-test results showed that two of the girls would tell their friends not to study paleobotany 
because it wasn’t very interesting or useful. Eight girls answered “I don’t know,” but the reason 
given for four of these was a sense that each person has to make up their own mind and can not be 
persuaded. The remainder would tell a friend to study paleobotany to learn more, especially about 
plants that lived long ago and to find out why thy died or because it was fun and interesting. One 
girl based her reasons on her interactions with Dr. Bonnie Jacobs, a paleobotanist at Southern 
Methodist University, “...because Booney <sic> told us about what she does.” This difference 
between pre-and post-test answers indicates that the girls learned about the field of paleobotany, 
found it interesting and knew why it was important 

e best wav to learn about dinosaurs is., 

In the pre-test the girls had a variety of ways of finding out and many gave more than one answer. 
Reading, looking at fossils and bones, and digging them up, all received nine responses. Six 
suggested going to a museum. Five girls suggested studying in as unsp&ed way and suggested 
asking someone who was knowledgeable. 

By the post-test the girls responded in means indicating that Girls Summer Lab had an impact. 
Fourteen of the girls indicated that studying the actual remains, bones, fossils and going to a dig 
site were the best ways to learn about dinosaurs. One girl mentioned some additional hand on 
activities, “...to draw pictures and create sculptures of dinos & stuff because then, what you learn 
sticks in your head.” Eleven other girls said the best way was to go to a museum. These answers 
were much more specific than those on the pretest indicating that the girls really knew how to 
study dinosaurs because they had experience doing so. Only six girls suggested that reading was 
preferable to actually studying the real thing. Two answers did not seem related to the question. 

The D U ~ O  se of a science museum is, 

In the pretest all but two students saw the purpose of a museum as teaching, or providing 
opportunities for people to learn, about science. This educative function was based on an 
imperative, you have to or should know science or the intrinsic purpose of a museum. One 
student saw the purpose as storing rare objects and another to have fun but even these answers 
were linked to an educative purpose. 
Post-test results were parallel to the pre-test but the answers were more specific. Not only do 
museums provide opportunities to learn science but they teach the public specifically about plants 
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and dinosaurs that lived long ago. One interesting response was that the purpose of a museum is, 
“...to give maybe the people who don’t like libraries another choice.’’ Only one girl saw museums . 
.as serving a research purpose. Three girls responded, “I don’t how.” 

Interviews 
The interviewees were chosen to represent both the most positive and the least positive incoming 
attitudes and self-concepts. After reading the interviews, it is not possible to say who was in the 
least positive original group. The impact of Girls Summer Lab is easier to see from the interviews 
because the girls are more articulate speaking than writing. Twelve girls were interviewed 
following the entirety of the Girls Summer Lab including their internship hours. 

Has your experience at Girls Summer Lab changed vow mind about vow career? 

The Girls Summer Lab experience had an impact on career aspirations for half of the girls 
interviewed. It caused four girls to change their minds completely about career aspirations. 
Changes were from pediatrician to museum worker. dentist to working with bones, astronomer to 
astrophysicist and biomedical engineer to electrical engineer. One girl wanted to keep her original 
goals of fashion designerhecord producer and work at the museum part time like two of the Girls 
Summer Lab staffers. Another girl who wanted to be a psychologist had her interests reinforced 
by working in the KIDSPACE exhibit area at the museum, Each girl based her decision on a 
different aspect of the Girls Summer Lab experience. This argues for exposing girls to a variety of 
different science related experiences since not all will have the same impact on each girl. The other 
half of the interview sample did not have their career goals influenced by the Girls Summer Lab 
experience. All of these girls said that they always wanted to work in their chosen career. Their 
hearts were set on it, they wanted the career ever since they were little, they wanted to help people. 

What  art of Girls Summer Lab did You like best? 

Ten of the girls said they enjoyed the field trips the most especially the dinosaur dig, fossil and 
rock hunting. They enjoyed the hands-on aspects of the trips and actually finding bones and 
fossils. Two others mentioned working with kids, another the internship and another meeting new 
people on the first day. The girls clearly valued the personal interactions these opportunities 
provided. 

What part of Girls Summer Lab did you like least? 

Five girls said that there was nothing that they didn’t like. Although one girl qualified her answer 
with “maybe the field trip...” which was hot and required them to walk around a great deal. Two 
others mentioned that the field trips and working outside was too hot, On the other hand, one girl 
did not the clay building activity which was inside and boring. Five girls also mentioned the pre- 
and post-testing procedures. They were too long and required too much writing. Overall, there 
was very little that the girls did not like. 

Would you tell a friend to go to Girls Summer Lab next summer? 
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All would tell a friend to go to Girls Summer Lab next summer. The reasons given were varied 
but conveyed the sense that you could learn interesting things in a fun environment that would be 
useful in the future. For example they said 

Y Y  “...all fun, good opportunity, Y Y  good experience ... 
“...learn science, hands-on, trips, small groups, not just reading ... 
“..stuff you don’t learn at school, learn things to take bake to school ...” 
“...learn to express yourself better, figure out stuff for yourself ...” 
“...gets you ready for the future and a job ...” 
“...friendly people, don’t push you or get mad if you don’t understand ...” 
“...better than the mall and hanging around with your friends ...” 

“...fast paced, never bor ed... 
9 ,  

W W L  

All but two girls gave an emphatic “yes” to returning to Girls Summer Lab next summer. They 
mentioned things lilre: 

0 

0 

“...better than Girls and Boys Club ...” 
“...exciting things to do - field trips behind the scenes at the museum, like 

“...not like school, little kids look up to you, teachers like Bethany and Wendy can relate to 

“...liked work, responsibility and getting paid ...” 
“...liked working with the visitors ...” 

working with kids, like being treated like I want to be treated. ..” 
us because they’re not too old ...” 0 

0 

0 

0 “...learned a lot ...” 
Two girls qualified their answers with a “maybe,” They would come if there were new things to 
learn but not if it was the same as this year. 

Tf YOU could I, lan next vear’s Girls Summe r Lab. what would you do? 

Everyone felt that they would keep the same activities as this year except for the first day of 
testing. They emphasized the field trips especially the dig and TU Electric mining and power 
production facility. They also wanted to keep the same staff who they loved. They would also 
add some things to the program such as dinosaur games, dissection of a frog, more time with 
computers, working with the pre-school children and more experiments. They also anted more 
tours of buildings. Their recommendations emphasize active learning. 

Did Girls Summe r Lab turn out as vou exuected? 

Most girls had some of their expectations met and some not met. Four girls expected that it was 
going to be like a classroom or school. They thought it was going to be boring and that they 
would do many work sheets. They did not expect so much fun, so many field trips or to leam 
about fossils and dinosaurs. Two girls did not know what to expect. One of these girls tried not 
to form an opinion but secretly thought it would be like schooL Four other girls felt that their 
expectations were met in that it was fun, they learned about science, they worked a full day and 
they earned money. Oddly, one girl stdl felt like she was in school despite the hands-on approach, 
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“...because you learn science in school.” 

m a t  as the most hmortant thing _ _  YOU learned at Girls hrnrner Lab? 

In the interviews there was no single answer to this question, as Girls Summer Lab meant 
something different for each girl, but all felt that it had a significant impact on their lives. The 
range of answers are: 

Fossils and rocks now mean something. “...if I pick up a rock, instead of just 
chunking it I take it and look at it some more and remember what Chip said...uny 
grandmothex7 ... found a big old ammonite but did not know what it was so she 
threw it back down on the ground, but now we found it again and since she knows 
what it now is she keeps it by her bed. It makes me feel good that I know 
something my grandmother didn’t know.yy 

Self-concept has been enhanced. “...Whatever you want to do or be in He, that 
you could do it,...” “...I learned that not that many girls are in science as men and it 
gives girls an opportunity to like science and learn more about it...” “....that girls 
can be scientists too, not just boys.” 

Working withpeople was facilitated. “...That’s what you mostly do here at the 
muse urn..... It used to be when you got a whole bunch of girls together there was 
going to be some fighting. I used to get into fighting. But this was different. 
None of us did any fighting we all got along real welL ...” 
The ability to ab science was enhanced. “...we made a grid...<for the dinosaur dig 
site>...like the professionals did and that was fun....” 

Responsibility was inculcated. “4 felt responsible> ... because I come here at 2:OO 
and I want to be on time....” 

Electricity was &mystified. “...It was important because I never knew how it was 
made or used...:”, “...we found out how to hook up a generator and how that 
works to light up the different lights and can run various appliances by using 
electrici ty....” 

Learning wasfin. “You learn at the same time as you’re doing things.” 

at was the least important th ing vou learned at Girls Summer Lab? 

Eight of the girls could not think of a single thing that was least important. One said that, 
“...everything’s important.” Those who did mention a least important aspect were very specific, 
e.g. dinosaur bones, plants and animals, getting coal for electricity, and the TCU field trip. These 
were the least important because the girls did not find theminteresting. The field trip was 
especially uninteresting because the campus was “shut down” for the summer. 

zHowwou Id vou - describe vourse If now that you ’ve almost finished Gn Is Summer Lab? 
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Girls Summer Lab had a big positive impact on the self concept of these girls and how their 
families see them. They feel smarter and more responsible. They want to get along with others. 
They feel smarter and more responsible. They feel good about themselves and have a positive 
attitude at home. As one girl said, “It opened a whole new world to me.” Grandmothers, 
mothers, brothers and other family members have commented on the positive changes that have 
taken place. Only one girl felt that she hadn’t changed except that, “...she know more science 
now.” No one described themselves in negative terms. 

Jvlostpirls were excited about co minp to G irls summe r Lab but thev we re also a little nervous. 

Two aspects of Girls Summer Lab made the interviewees nervous. The first aspect was that they 
didn’t know any of the girls and were unsure of how they would fit in. The experience dispelled 
this nervousness very quickly. The second aspect was talking to people, especially adults. This 
worry took longer to dispel but all who were concerned said that they got over being shy, e.g. “. ..I feel happy I got over my shyness and that I can communicate with people.” The experience 
of talking to people successfully was important in reducing shyness and building confidence as 
when a woman said to a girl, “You really know your stuff.” One girls summed it up nicely, “I 
really worried about nothing.” 

at were vou nervous about2 

. 

b v t M n ~  else vou wou Id like to tell me:! 

Not everyone volunteered additional information and some of the information was a repeat of what 
was said earlier. Those who made additional new comment had important things to say, e.g.: 

“...Since I have been working here my family is more interested in coming to the 
museum now so I think that is good. My dad keeps asking 4f there> is there 
anything new to see ....” 
“...It is a god opportunity for girls to learn more about science and do the same 
things that maybe at our school only the boys would do ....” 
“ ... I think it is important for every girl to get a chance to come to Girls Summer 
Lab ....” 
“ ... I forgot to tell you about us working with animals and looking at owl pellets that 
come out of the owl after he eats, that was a lot of fun....” 

“ ... I feel Chip (project director) and Wendy (project coordinator I) were really 
understanding, Like you could tell them your problems. were  you able to tell 
them your problems?] Yes, they were good listeners ....” 
“...I think Wendy (project coordinator I) is a very good person, someone who can 
make us understand. It’s not that I did not like Chip (project director) or Bethany 
(project coordinator E), but Wendy has a way of making it all easier to 
understand. .. .” 

Suggestions and Recommendations 
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Recruiting of applicants should be done early in the project period. Interviewing applicants 
and thorough needs assessment should accompany the completion of the standard 
application paperwork by each girL 

Technical vocabulary should be limited to reinforce only necessary jargon to the subject 
matter. 

Museum staff should coordinate with'%uest Speakers"on their material and subject matter 
to better reinforce the critical themes of the program and in turn the needs of the students. 
(Perhaps even providing speakers with materials in advance to indoctrinate them to open- 
and directed-inquiry forms of instruction.) 

Use of computers in mapping of dinosaur of fossil sites should be examined carefully for 
appropriate interface with the age group abilities. Extensive prototyping of the mapping 
activity and software is required. 

Role models in Girls Summer Lab tended to be from staff and others that the girls came into 
contact more than once, and in varying circumstances. Guest appearances by an individual 
for several hours in a special setting has littleimpact on the attitudes of the participants. 
Carefully assess the total amount of time that participants are exposed to positive role 
models and male and female staffers. 

Summary 
Although the demographic information indicates that this was a group of girls who were positively 
predisposed to science and learning, participation was an important and meaningful event in their 
lives. There is a great deal of evidence that Girls Surnmer Lab had a positive impact on the girls' 
self-concept and provided a great deal of support for their interest in science. It was especially 
important for them to do science and be with other girls while having fun. The experience 
provided reinforcement of career choices and broadened their awareness of science related careers. 
The effect of Girls Summer Lab on knowledge acquisition was more limited but everyone grew in 
understanding, some more than others. 

Energy Works 

The second tier of the ENERGY WORKS LAB Project provided a means to disseminate the best 
of the curriculm which was developed in the GIrls Summer Lab to the students and teachers 
visiting the Fort Worth Museum of Science and History during the 1994-1995 school year. 

Several successful activities and products of the Girls Summer Lab Project were selected to reach 
the broadest potential audience and age group. These activities were written into a script format for 
a videotape production. The Energy Works Kit was developed in house to incorporate these 
elements into a cohesive and compelling package for the classroom teacher. The Kit consisted of a 
twelve minute videotape, and an activity and resource guide. 
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The video productions script followed a typical middle school class through their day at the 
Museum. During their day of exploration of the properties of electricity they uncover the 
connection between the electricity we use in North Texas and the dinosaurs that lived here miUions 
of years ago. 

The taping and rough editing was done in house. Final editing and mass production was 
contracted through out sources. Three thousand videotapes were packaged and combined with the 
teacher activity guides and distributed free-of-charge to each teacher who booked a school group 
into the Museum during the 1995 season. Additionally, 150 Energy Works Kits were distributed 
through the Dallas Independent School District Educational Resources Division, and the production 
was aired on their cable T.V. channel, The Circle T Girl Scout Inc. dispersed 30, and others were 
provided to =teen teachers participating in the Connections Grant Workshop a project of Texas 
Christian University and the National Science Foundation. 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation. or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 
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