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OVERVIEW
 Using previous knowledge of atoms, compounds, and bonding, the student will gain knowledge of the electromagnetic spectrum and how it can be used to identify elements and compounds.  A variety of activities as well as class lecture and web site visits will help the students in their endeavors.

CONTENT KNOWLEDGE 

Declarative 
Procedural 

 The student will be able to define terms associated with the study of light and atoms
 The student will be able to define terms associated with the study of light and atoms

 The student will know what a wave is, how it behaves, and the relationship between waves and energy
 The student will be able to read and understand information gathered on scientists of historical importance

 The student will know the characteristics of the electromagnetic spectrum and be able to identify its parts
 The student will be able to conduct an electronic search for information and   present written and oral information

 The student will be able to cite examples of the wave behavior of light
 The student will be able to write a complete laboratory report after performing an experiment

 The student will know the relationship between wavelength and frequency
 The student will be able to create a spreadsheet and graph from data collected in experimentation

 The student will know how light is related to the elements
 The student will be able to take notes from oral presentations, analyze them, and write a culminating essay

ESSENTIAL QUESTIONS
1. What correlation is there between light and waves?

2. What is the connection between energy and waves?

3. What is the connection between elements and waves?

4. What contributions by scientists were important to our understanding of waves, light, and elements?

 

CONNECTIONS TO NYS LEARNING STANDARDS
List Standard # and Key Idea #: Write out related Performance Indicator(s) or Benchmark(s) 
 MST Standard #1  Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions

Scientific Inquiry # 1

· Seek to clarify, to assess critically, and to reconcile with their own thinking the ideas presented by others, including peers, teachers, authors, and scientists

Scientific Inquiry # 2   

· Use conventional techniques and those of their own design to make further observations and refine their explanations, guided by a need for more information

Scientific Inquiry # 3

· Design charts, tables, graphs and other representations of observations in conventional and creative ways to help them address their research question or hypothesis.

· Interpret the organized data to answer the research question or hypothesis and gain insight into the problem

· Modify their personal understanding of phenomena based on evaluation of their hypothesis

MST Standard # 2  Students will access, generate, process, and transfer information using appropriate technologies

Information Systems # 1

· Use a range of equipment and software to integrate several forms of information in order to create good quality audio, video, graphic, and text-based presentations

· Use spreadsheets and data based software to collect, process, display, and analyze information.  Students access needed information from electronic data bases and on-line telecommunication services

· Systematically obtain accurate and relevant information pertaining to a particular topic from a range of sources, including local and national media, libraries, museums, governmental agencies, industries, and individuals

MST Standard # 3  Students will understand mathematics and become mathematically confident by communicating and reasoning mathematically, by applying mathematics in real world settings, and by solving problems through the integrated study of number systems, geometry, algebra, data analysis, probability, and trigonometry 

Number and Numeration

· Understand, represent, and use numbers in a variety of equivalent forms

Measurement # 5

· Explore and produce graphic representations of data using calculators/computers

MST Standard # 4  Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science

Physical Setting # 3

· Observe and describe properties of materials, such as density, conductivity, and solubility

Physical Setting # 4

· Observe and describe energy changes as related to chemical reactions

· Observe and describe the properties of sound, light, magnetism, and electricity

MST Standard # 5  Students will apply technological knowledge and skills to design, construct, use, and evaluate products and systems to satisfy human and environmental needs

Computer Technology # 3

· Use a computer system to connect to and access needed information from various Internet sites

ELA Standard # 1  Students will listen, speak, read, and write for information and understanding.  As listeners and readers, students will collect data, facts, and ideas; discover relationships, concepts, and generalizations; and use knowledge generated from oral, written, and electronically produced texts.  As speakers and writers, they will use oral and written language that follows the accepted conventions of the English language to acquire, interpret, apply, and transmit information

ELA Standard # 3  Students will listen, speak, read, and write for critical analysis and evaluation.  As listeners and readers, students will analyze experiences, ideas, information, and issues presented by others using a variety of established criteria.  As speakers and writers, they will use oral and written language that follows the accepted conventions of the English language to present, from a variety of perspectives, their opinions and judgements on experiences, ideas, information and issues. 

INITIATING ACTIVITY
1. Provide small groups of students with a length of rope.  Have students produce waves by moving one end of the rope while the other is held still.  Lead them to determine how to increase the frequency and how to increase the amplitude of the waves.

2. Give students a prism and a flashlight.  Have the students pass the white light through the prism.  Explain that as the light passes through the prism, the higher frequencies are bent more than the lower frequencies.  Determine that they have seen the spectrum before in the form of a rainbow.  Lead students through a discussion of frequencies and how they now know that white light has different frequencies.  They should reach the conclusion that scientists can use this knowledge to develop new theories, products, and knowledge.

3. Information gathered from the above activities should be recorded in their notebooks and should include definitions to the following terms:

wave



light

frequency


electromagnetic spectrum

amplitude


prism

 

LEARNING EXPERIENCES
In chronological order including acquisition experiences and extending/refining 
experiences for all stated declarative and procedural knowledge.
1. Assign research project – Elements / Light  Appendix # 1

2. Lecture with notes to present the basic ideas of light, waves, element spectra, and to review the idea that compounds are made up of elements.  Present the idea that the elements in a compound can be determined by the spectra they produce.

3. As a class, visit website:  http://cse.ssl.berkeley.edu/light/light_tour.html ( an interactive learning site – take notes, discuss)

4. As a class, visit website:www.geo.mtu.edu/rs/back/spectrum  (shows waves, electromagnetic spectrum)

5. Observing the Spectra of  a Compound – Appendix # 2 ( Making the connection that the spectra of different elements are combined in the spectra of compounds.)

6. Using a spectroscope;  Adapted from Spectral Analysis of Stars Explorations in Earth Science  The Physical Setting; pg. 329; Richard Osmun, Brian Vorwald, Sally Wegner; United Publishing Co., Inc.; 76 Exchange St.  Albany, NY 12205; 2001  Appendix #3.  (Using a spectroscope to compare the spectra of different light sources and the spectra of various elements as provided in gas tubes.)

7. Grade 11 and 12 physics students visit classes to work on spreadsheet and graphs using Excel.  Physics students bring data on frequency and kinetic energy of elements from their own class work – for line graph rubric, see Appendix # 4

8. Oral Presentations of research projects – take notes to be used for culminating essay

9. Culminating Activity – essay

CULMINATING PERFORMANCE 

 After researching and hearing about the research of others, write an essay, of at least 5 paragraphs, that answers the following question:

In your opinion, which of the scientists studied made the best contribution to our understanding of light and the elements?         

· describe the scientist’s contribution

· Describe how the contribution was used in our experiences.

· Why do you think it was so important?

Essay Rubric:

Correct essay format




2 points



(complete sentences, # paragraphs,

Introduction and conclusion)

Scientist chosen, name is correct


1 point

Correct information given



2 points

Opinion is stated clearly



2 points

Logical explanation of opinion, connecting

3 points

 to properties of waves and results of

 experiments




_______________







   Total  10 points

PRE-REQUISITE SKILLS
 Prior to beginning the unit on elements / light, the students will have in place the following skills:

· Word processing

· Note taking

· Graphing (including spreadsheet) using Excel

· Independent reading for knowledge

· Topics previously taught:  atoms and molecules, covalent and ionic bonding, kinetic energy

MODIFICATIONS
 The teacher must present the unit by incorporating a variety of teaching styles in order to adapt to the various learning styles of the students.  Arrangements should be made in advance with the school’s media center and computer lab in order to coordinate necessary research.  Resource teachers should be informed in advance in order to make sure that modifications are in place and I.E.P. guidelines are followed throughout the unit.

UNIT SCHEDULE/TIME PLAN
Total time :   3 weeks.

Written projects require 2 weeks.

Presentations require approximately 3 class periods (40 minutes each).

Laboratory experiences require approximately 6 class periods (~ 240 minutes) including write ups.

Website visits require ~ 40 – 60 minutes of class time

Lecture:  1 to 1 ½ class periods (~ 40 – 60 minutes)

Graphing exercise  requires 1 – 2 class periods (40 – 80 minutes)

Website  may be revisited during study halls or at home.

Culminating Activity:  essay preparation and writing may use a combination of class time and home time.

TECHNOLOGY USE

· Excel spreadsheet and graph

· Electronic research

· Websites:

· www.psrc-online.org/problem/~cfprobwk9.html (a physical science resource center offering demonstrations, problems, and links

· http://cse.ssl.berkeley/edu.light/light_tour.html (interactive tutorial on waves and light)

· http://www.geo.mtu.edu/rs/back/spectrum/ (labeled diagrams of wave and electromagnetic spectrum)

· http://physics web.org/TIPTOP/VLAB/   ( many physics topics including wave motion and diffraction

· http://surendrath.tripod.com/Apps.html  (wave applets)

· cd-Rom  Multimedia Physics.  Pro one Software; Las Cruces, NM

· Eyewitness Encyclopedia of Science;  Dorling Kindersley Multimedia; New York

APPENDIX # 1

 Elements / Light

Project for Grade 8 -  Physical Science

Purpose:
To research a scientist and determine his/her contribution to our knowledge of atoms and light.  The student should be able to present his information to the class orally and visually, as well as in written form.

Topics:
Choose one of the following scientists.  Using electronic as well as paper research, determine the following:

1. date of birth and death

2. education

3. facts about his/her life

4. contributions to our knowledge of atoms and light

The student must prepare a written report and present an oral report to the class.  Visual aids must be included as must references.  Grading will be based on the rubric presented below.

Dates:
The student will have 2 weeks to complete his research and write his paper.  Oral presentations will begin on the date the written reports are due and continue until finished.

Rubric:
Information on life, contributions included


1 2 3 4 5


Visual aids included – done neatly and


1 2 3 4 5 



presented well


References presented





1 2 


Oral report done well





1 2 3 4 5


All work presented when due




1 2 3


Total







20 points

Scientists:

Anderson


Angstrom


Becquerel



Bohr


Compton


Dalton

DeBroglie


Doppler


Einstein

Faraday


Franklin


Fraunhoef

Galilei


Grimaldi


Heisenberg



Hertzsprung


Huygens


Herz

Mayer, Marie


Maxwell


Michelson

Millikan


Newton


Pauli

Planck


Roemer


Rutherford

Thompson


Young



Snell

APPENDIX # 2

Laboratory Investigation – The Spectra of Elements Combined

Purpose:  To show that when to elements combine in covalent bonding, their spectral lines are identifiable in the spectra of the resulting compound.

Materials:  gas tubes of the elements oxygen and hydrogen and the compound water, a power unit for each tube.

Procedure:

1. Observe and record the bright lines as to color and position for the elements hydrogen and oxygen.

2. Compare your observations to standard plates of the hydrogen and oxygen spectra.

3. Observe and record the spectra of water as to color and position of the bright lines.

Conclusion:  How did the spectra of the compound compare to the spectra of the compound water?  How did the spectra of the compound compare to the ionic compound spectra you observed in the flame test?  Describe the differences and similarities. 

Appendix # 3

Laboratory Investigation:  Using a Spectroscope

Introduction:  Energy comes to us from the sun and other stars in the form of electromagnetic energy.  The visible portion of the total spectrum of energy received can be analyzed by using a spectroscope.  Dark absorption lines can be observed which can be used to identify a star’s properties such as its composition.

Objective:  To observe spectrograms of light sources produced by several different gases and by the sun.

Procedure:

1. Using a spectroscope, observe the bright sky.   NEVER LOOK DIRECTLY AT THE SUN.  Draw this spectrogram using colored pencil in Box 1 on the Report Sheet.  Label the drawing “The Sky”.

2. Using a spectroscope, observe the spectrum of a light bulb.  Draw this spectrogram using colored pencil in Box 2 on the Report Sheet. Label the drawing “light bulb”.
3. Observe the spectra from the gas tube sources supplied by your teacher.  Draw the spectrogram for each in the appropriate box on the Report Sheet.  Label each spectrogram.
Discussion Questions:

1. List the colors of the visible portion of the electromagnetic spectrum in order (long wave to short wave).

2. What is the difference between the spectrum of the light bulb and the spectra of the gas tubes?

3. Refer to the spectra of the gas tubes.  How is it possible to identify an element by looking at its spectrum?

REPORT SHEET
                LABEL
               SPECTROGRAM

1.  


2.


3.


4.


5.


6.


7.


8.


Appendix # 4
Rubric for Line graphs  ( computer, pencil, or ink )

Title of graph





1 point

x-axis labeled w/ variable & units


2 points

y-axis labeled w/ variable & units


2 points

x- and y- axis units evenly spaced


1 point

points plotted accurately



1 point

points connected accurately



1 point

spreadsheet present (data table)


1 point

overall neat and legible



1 point

Total point value of graph



10 points







