CONTENT PATHFINDER TITLE:  Science Killed the Greek Gods:  A study of mythology as it explained scientific phenomenon. 

NAME:  Bobbi Combs (formerly Daley)

NAMES OF MEMBERS IN PARTNERSHIP:  Bobbi Combs (Language Arts)

SCHOOL/CITY:  Amelia High School/Amelia

WORKSHOP LOCATION:  Cincinnati Art Museum/OH

GRADE LEVEL(S)/INTENDED AUDIENCE: Grade 9-11

CURRICULUM/SUBJECT AREA:  Cross-Curricular Language Arts and Science

OHIO ACADEMIC CONTENT STANDARDS:

SCIENCE

Grade9 
 

9-10 Benchmark
A. 
Explain how evidence from stars and other celestial objects provide information about the processes that cause changes in the composition and scale of the physical universe.

02. 
Describe the current scientific evidence that supports the theory of the explosive expansion of the universe, the Big Bang, over 10 billion years ago. 

9-10 Benchmark
B. 
Explain that many processes occur in patterns within the Earth's systems. 

 02. Explain climate and weather patterns associated with certain geographic locations and features (e.g., tornado alley, tropical hurricanes and lake effect snow). 

9-10 Benchmark E.  Explain the processes that move and shape Earth's surface.   

Processes That Shape Earth /05.  Explain how the slow movement of material within Earth results from: thermal energy transfer (conduction and convection) from the deep interior; 

the action of gravitational forces on regions of different density. 

Processes That Shape Earth /06.  Explain the results of plate tectonic activity (e.g., magma generation, igneous intrusion, metamorphism, volcanic action, earthquakes, faulting and folding).   

Processes That Shape Earth /07.  Explain sea-floor spreading and continental drift using scientific evidence (e.g., fossil distributions, magnetic reversals and radiometric dating).  

9-10 Benchmark H.  Trace the historical development of scientific theories and ideas, and describe emerging issues in the study of physical sciences.   

Historical Perspectives and Scientific Revolutions /26.  Use historical examples to explain how new ideas are limited by the context in which they are conceived; are often initially rejected by the scientific establishment; sometimes spring from unexpected findings; and usually grow slowly through contributions from many different investigators (e.g., atomic theory, quantum theory and Newtonian mechanics).  

SCIENCE AND TECHNOLOGY

9-10 Benchmark B.  Explain that science and technology are interdependent; each drives the other.   

Understanding Technology /01.  Cite examples of ways that scientific inquiry is driven by the desire to understand the natural world and how technology is driven by the need to meet human needs and solve human problems.  

Understanding Technology /02.  Describe examples of scientific advances and emerging technologies and how they may impact society.  

Grade 11:

11-12 Benchmark B.  Describe how Earth is made up of a series of interconnected systems and how a change in one system affects other systems.  

Earth Systems / 02. Analyze how the regular and predictable motions of Earth, sun and moon explain phenomena on Earth (e.g., seasons, tides, eclipses and phases of the moon).

Earth Systems /03.  Explain heat and energy transfers in and out of the atmosphere and its involvement in weather and climate (radiation, conduction, convection and advection).  

Earth Systems /04.  Explain the impact of oceanic and atmospheric currents on weather and climate.  

Earth Systems /07.  Describe the effects of particulates and gases in the atmosphere including those originating from volcanic activity.  

11-12 Benchmark D.  Summarize the historical development of scientific theories and ideas and describe emerging issues in the study of Earth and space sciences.  

Historical Perspectives and Scientific Revolutions /15.  Use historical examples to show how new ideas are limited by the context in which they are conceived; are often rejected by the social establishment; sometimes spring from unexpected findings; and usually grow slowly through contributions from many different investigators (e.g., global warming, Heliocentric Theory and Theory of Continental Drift).   

Historical Perspectives and Scientific Revolutions /16.  Describe advances in Earth and space science that have important long-lasting effects on science and society (e.g., global warming, Heliocentric Theory and Plate Tectonics Theory).  

11-12 Benchmark A.  Predict how human choices today will determine the quality and quantity of life on Earth.  

Understanding Technology /01.  Identify that science and technology are essential social enterprises but alone they can only indicate what can happen, not what should happen. Realize the latter involves human decisions about the use of knowledge. 

Nature of Science /03.  Recognize that science is a systematic method of continuing investigation, based on observation, hypothesis testing, measurement, experimentation, and theory building, which leads to more adequate explanations of natural phenomena.  

LANGUAGE ARTS

VOCABULARY ACQUISITION

08-10 Benchmark E.  Apply knowledge of roots and affixes to determine the meanings of complex words and subject area vocabulary.  

Structural Understanding /05.  Use knowledge of Greek, Latin and Anglo-Saxon roots, prefixes and suffixes to understand complex words and new subject-area vocabulary (e.g., unknown words in science, mathematics and social studies).  

08-10 Benchmark F.  Use multiple resources to enhance comprehension of vocabulary.  

Tools and Resources /06.  Determine the meanings and pronunciations of unknown words by using dictionaries, thesauruses, glossaries, technology and textual features, such as definitional footnotes or sidebars.

COMPREHENSION STRATEGIES 

08-10 Benchmark A.  Apply reading comprehension strategies to understand grade-appropriate texts.  

Comprehension Strategies /01.  Apply reading comprehension strategies, including making predictions, comparing and contrasting, recalling and summarizing and making inferences and drawing conclusions.  

 08-10 Benchmark B.  Demonstrate comprehension of print and electronic text by responding to questions (e.g., literal, inferential, evaluative and synthesizing).  

Comprehension Strategies /02.  Answer literal, inferential, evaluative and synthesizing questions to demonstrate comprehension of grade-appropriate print texts and electronic and visual media.

08-10 Benchmark C.  Use appropriate self-monitoring strategies for comprehension.  

Self-Monitoring Strategies /03.  Monitor own comprehension by adjusting speed to fit the purpose, or by skimming, scanning, reading on, looking back, note taking or summarizing what has been read so far in text.  

RESEARCH

08-10 Benchmark A.  Formulate open-ended research questions suitable for investigation and adjust questions as necessary while research is conducted.  

01.  Compose open-ended questions for research, assigned or personal interest, and modify questions as necessary during inquiry and investigation to narrow the focus or extend the investigation.  

08-10 Benchmark B.  Evaluate the usefulness and credibility of data and sources.  

02.  Identify appropriate sources and gather relevant information from multiple sources (e.g., school library catalogs, online databases, electronic resources and Internet-based resources).  

08-10 Benchmark E.  Give informational presentations that present ideas in a logical sequence, include relevant facts and details from multiple sources and use a consistent organizational structure.  

ORAL AND VISUAL 
Speaking Applications /08.  Deliver informational presentations (e.g., expository, research) that: demonstrate an understanding of the topic and present events or ideas in a logical sequence; 


•support the controlling idea or thesis with well-chosen and relevant facts, details, examples, quotations, statistics, stories and anecdotes; 


•include an effective introduction and conclusion and use a consistent organizational structure (e.g., cause-effect, compare-contrast, problem-solution); 


•use appropriate visual materials (e.g., diagrams, charts, illustrations) and available technology; and 


•draw from multiple sources, including both primary and secondary sources, and identify sources used.

08-10 Benchmark G.  Give presentations using a variety of delivery methods, visual displays and technology. 
WRITING APPLICATIONS 

08-10 Benchmark D.  Use documented textual evidence to justify interpretations of literature or to support a research topic.  

04.  Write informational essays or reports, including research, that: pose relevant and tightly drawn questions that engage the reader; 


•provide a clear and accurate perspective on the subject; 


•create an organizing structure appropriate to the purpose, audience and context; 


•support the main ideas with facts, details, examples and explanations from sources; and 


•document sources and include bibliographies.
WRITING CONVENTIONS

08-10 Benchmark
A. Use correct spelling conventions. 
Spelling 
01. Use correct spelling conventions. 

08-10 Benchmark
B. 

Use correct punctuation and capitalization. 

Punctuation and Capitalization 
02. Use correct punctuation and capitalization. 

08-10 Benchmark
C. 
Demonstrate understanding of the grammatical conventions of the English language. 

Grammar and Usage 
03. 
Use clauses (e.g., main, subordinate) and phrases (e.g., gerund, infinitive, participial). 

04. 
Use parallel structure to present items in a series and items juxtaposed for emphasis. 

05. 
Use proper placement of modifiers. 

06.  Maintain proper verb tenses.

LIBRARY
K-12 Benchmark A.  Provide students with age-appropriate fiction and nonfiction reading material and assist in the location and selection of reading materials based on student reading level, interests and information needs. 

Reading Instruction /03.  Provide reading material in a variety of formats and reading levels (e.g., print, nonprint, large print, audio, electronic, high-interest/low-level). 


K-12 Benchmark I.  Assist teachers in choosing high-quality literature to supplement and enrich their curricular studies. 

04.  Provide bibliographies on curricular topics. 

K-12 Benchmark D.  Develop a virtual school library presence that students may access remotely.  

02.  Provide information about school library services, hours of operation, staff, user guides, pathfinders, Internet access, and other available resources. 

K-12 Benchmark B.  Provide networked computers for staff and student use. 

02.  Provide Internet accessibility. 

K-12 Benchmark F.  Practice and communicate ethical and responsible use of library-based technologies. 

 02.  Demonstrate responsible and ethical usage of library-based technologies.

SPECIFIC TOPIC WITH EXPLANATION: This pathfinder is developed to coordinate and collaborate with Language Arts and Science teachers at the high school level on units about Scientific Phenomenon and mythological explanations about such phenomenon that correlate with the Ohio Academic Content Standards related to these areas of study.

SUBJECT HEADINGS:  Greek Mythology, Motion, Electricity, Echo, Volcanic Eruptions, Earthquakes, Vegetation/Fertility, Hurricanes/Cyclones, Constellations, Comets, Astronomy.
CONTENT CATEGORIES

MUSEUM WEB SITES (FOR STUDENTS)
http://www.paulhermans.com/
modern art based on ancient philosophy

http://www.gnhm.gr/MuseumSelect.aspx?lang=en-US
Goulandris Museum of Natural History in Athens, Greece

http://www.greece-museums.com/greek-islands-museums.php
A list of museums in Greece. 

In Rhodes’ museum there is:

Tomb groups from ancient Ialysos of the Geometric and Classical periods: vases, figurines, jewellery, metal objects. 
- Tomb groups from ancient Kamiros of the Geometric and Classical periods: vases and small objects. 
- A collection of Classical, Hellenistic and Roman sculpture. 
- Mosaic floors of the Hellenistic period from Rhodes town and of the Early Christian period from Karpathos. 
- Funerary slabs from the period of the Knights with relief representations of the dead persons or of their coats of arms.

http://www.exploratorium.edu
Includes ‘field trip pathways’ at this hands-on museum. This has video casts, audio, 3-D data, etc. This is one of the most fun and exciting sites I have ever seen!!!

MUSEUM WEB SITES (FOR TEACHERS)
The petrified forest has the Museum’s permanent exhibition (Petrified Forest Room and Aegean Room), the other includes a conference room, an audio-visual center, a tastefully designed snack bar with a magnificent view of the Aegean sea, Museum administration offices, a temporary exhibition hall, library, as well as fossil preservation and research laboratory.
http://www.exploratorium.edu/
Includes ‘field trip pathways’ at this hands-on museum. This has video casts, audio, 3-D data, etc. This is one of the most fun and exciting sites I have ever seen!!! (Also listed under “for students” due to the multiple interactive portions…)
http://www.mos.org/topics/earth_and_space_sciences
This museum has podcasts and video casts.

http://www.tryscience.org/
I love this museum site!  TryScience.org is your gateway to experience the excitement of contemporary science and technology through on and offline interactivity with science and technology centers worldwide. Science is exciting, and it's for everyone! That's why TryScience and over 400 science centers worldwide invite you to investigate, discover, and try science yourself. 

TryScience is brought to you through a partnership between IBM Corporation, the New York Hall of Science (NYHOS), the Association of Science-Technology Centers (ASTC).  It is one of the rare sites that has a way to select age appropriate links including high school ages.
BOOKS (NON-FICTION)
Birdseye, T. 1990. A Song of the Stars.New York: Holiday House.

Bruchac, J. and G. Ross. 1995. The Story of the Milky Way. New York: Dial Books for
Young Readers.

Ehlert, L. 1992. Moon Rope. New York: Harcourt Brace and Company.

Gerson, M. J. 1992. Why the Night Sky Is Far Away. Boston: Little, Brown and Co.

McCarthy, T. 1994. Multicultural Myths and Legends. New York. Scholastic Professional Readers.
Moroney, L. 1990. Elinda Who Danced in the Sky. San Fransisco: Children’s Book
Press.

Scieszka, Jon and Lane Smith. 2004.  Science Verse. New York: Viking.

Taylor, H. P. 1993. Coyote Places the Stars. New York: Bradbury Press.
OTHER NON-FICTION:  http://www.timeforkids.com/TFK/  …always great for current events related to weather and scientific discoveries.
REFERENCE AND/OR PROFESSIONAL RESOURCES
http://www.drbilllong.com/CurrentEventsVIII/Autism.html
Interesting connections between echo and autism…2 essays. I sincerely enjoyed reading these articles. What an interesting connection/take on the two topics!
GENERAL INFORMATION CITES ON-LINE WITH SOME BRIEF ANNOTATIONS:

GENERAL SCIENCE

http://www.need.org/needpdf/GreekTeacherGuide.pdf
I love this site! It is designed for Elementary students, but I have used it with 9th graders and it was quite successful!  It has sound, light, heat, motion, electricity, and growth.

It also includes activities for “9 kinds of smart”.
http://www.ftexploring.com/energy/energy-1.htm
Making Science fun for kids…has great links for Teachers, including free lessons, etc. Includes interactive links for students if you “dig into” the site.
http://www.drgeorgepc.com/DisasterArchPleiadesLaoupi.html
Disaster Archeology…This is upper level reading, with several links to the research’s references.  

Wow!
http://www.drgeorgepc.com/DisasterArchSymbolisms.html
This is a link under Disaster Archeology that specifically focuses on women’s roles in this topic.

http://www.drgeorgepc.com/DisasterArchHephaeLaoupi.html
This is a link under Disaster Archeology that specifically focuses on meteors and “divine fires”.
ECHO

http://www.worsleyschool.net/science/files/echo/echo.html
science side only.

http://www.light-science.com/echosound.html
experiment for echoes...create your own echo
VEGETATION

http://www.sacred-texts.com/cla/pcc/pcc03.htm
myths in spiritual texts. Shows connections to many creation myths and it has a created list of what most “mythologies” have in common….

VOLCANO

http://volcano.und.edu/vwdocs/kids/greece/greece.html
just the myths…

http://www.algebralab.org/passage/passage.aspx?file=EarthSpace_Volcanoes.xml
this link is science info with MATH applications at the end; some links no longer work

http://www.thehistorychannel.co.uk/site/features/secrets_of_archaeology:_pompeii:_a_city_rediscovered.php
basic Pompeii history.

http://encyclopedia.farlex.com/Pompeii
FLYING

http://library.thinkquest.org/J0110426/myths/myths.html
ASTRONOMY, SCIENTIFIC PHENOMENON  AND MYTHOLOGY LINKS
http://www.windows.ucar.edu/tour/link=/mythology/mythology.html&edu=elem
general myth info

www.theio.com
lots of links to many gods…Hephaestus the god of volcanoes…

http://www.thehistorychannel.co.uk/site/features/secrets_of_archaeology:_pompeii:_a_city_rediscovered.php
basic Pompeii history.

http://encyclopedia.farlex.com/Pompeii
more on volcanoes

http://www.windows.ucar.edu/
Windows to the universe:  includes mythology in art archives and myth of the month.  Genesis project. And a link to the national gallery of art and getty museum.

http://www.42explore2.com/myth.htm

includes: http://www.stemnet.nf.ca/CITE/legends.htm animal myths


http://library.thinkquest.org/J001532/

monster myths
http://www.matrixbookstore.biz/mnemosyne.htm

Mnemosyne http://www.matrixbookstore.biz/phenomena.htm
http://coe.west.asu.edu/students/salverez/oup_greece/tasks.htm

history in motion

http://www.comfychair.org/~cmbell/myth/myth.html
Most ancient cultures saw pictures in the stars of the night sky. The earliest references to the mythological significance of the Greek constellations may be found in the works of Homer, which probably date to the 7th century B.C. In the Iliad, for instance, Homer describes the creation of Achilleus's shield by the craftsman god Hephaistos:

http://www.astro.wisc.edu/~dolan/constellations/
includes links to http://www.cosmopolis.com/star-myths/
http://www.newadvent.org/cathen/02018e.htm
catholic encyclopedia…a new view of how astrology became entangled with faith…

This site is useful if trying to connect to Social Studies as well.

http://www.puzz.com/mythology.html
Astronomy & Mythology Trivia Quiz

By William F. Bultas

INFOHIO ELECTRONIC RESOURCES

William J. Galloway, "Echo", in AccessScience@McGraw-Hill, http://www.accessscience.com, DOI 10.1036/1097-8542.211300.

Robert I. Tilling, "Volcanology", in AccessScience@McGraw-Hill, http://www.accessscience.com, DOI 10.1036/1097-8542.735300.

MEDIA RESOURCES (Video, CD-ROM, DVD, etc.)
http://www.libraryvideo.com/guides/m6627.pdf

Teacher’s guide to nature myths. This accompanies a video:  COPYRIGHTED, Schlessinger Media (Top Dog Media Inc) 2004.

http://ksnn.larc.nasa.gov/home.html
NASA's KSNN™ is a standards-based program that uses the Web, animation, and video to introduce science, technology, engineering, math, and NASA concepts. NASA's KSNN™ uses animated characters and web and video technology to explain everyday phenomena of our world.
This is for lower grades, but it has great info. I have a feeling it changes spotlighted content.
REALIA
http://www.brainpop.com/science/
 This site has several fun/interactive games for kids to play, concerning energy, matter, motion, weather, space, etc.  There are limited links to use for free, but you can get a free trial of some sites. It will send you emails if you register for trials. The movies are for young audiences, but they are very informative!
http://www.learner.org/interactives/volcanoes/
Interactive volcanoes…includes an entire Bibliography of useful sources
http://www.sciencenewsforkids.org/articles/TeacherZone.asp
This includes all forms of information and activities for teachers and for students. It also covers many different scientific categories.
