California State University, San Marcos FORM E-T

* AUTHORIZATION TO OFFER TOPICS COURSES FOR ACADEMIC CREDIT
THROUGH EXTENDED STUDIES -

(Mote: Extended Studies sections of topic classes for which the appropriate form E-T is not on file in the Office of Academic
Programs will be removed from BANNER as periodic audits of course offerings are performed.)

Note: Any proposed topic can only be offcred two times before being converted to a non-topics course.
Academic Programs will assign the appropriate suffix and edit the topic description provided.

1. Collegeof: Education 2. Center/Program/Department:

3. Instructor
(If more than one instructor will be teaching the course, list full name of the "instructor of record.”)

4, Topic Abbreviation and Number: EDUC ES92K 5. Grading Method N_(Normal)

6. Term SUMMER 7. Year MW7 8. Variable Units*__2

9. Has this topic been offered previously? Yesu X.___No Ifyes, indicate term(s)__ Year

10.  Topic Title: Chemistry Through Inguiry

11. Topic¢ Deseription: Note: This part can be skipped if wnxwer 1o pact 9 ls “yes.” (NOTE: Please provide detuibed informiation about th topic. Please type. You may
also attach the topic description on a separsté sheet if you do not have enough space.”

This course, prepared in collaboration with the American Chemical Socicty, helps teachers learn
inquiry-based physical science activities while improving their science-content knowledge. The course is
based on the National Science Education content standards for "Physical Science” and "Science as Inquiry”
and is intended for teachers of Grades 3-8. Through the use of text, graphics, short videos, and off-linc
activities, course participants will read about, design, and practice activities they can do with their students.
They will also communicate with their e-colleagues and the instructors to share ideas about the activities,
science concepts, various teaching strategies, and their own teaching experiences related to the course
topics. In addition, the science concepts covered include physical properties, physical change, chemical
change, states of matter, density, and mixturcs and solutions.

12. Drocs this topic have prercquisites? No

13, TDioes this topic have co-requisites? No

14.  Duoes the topic require consent for enrollment? Yes _X No
Faculty Credential Analyst Dean Program/Center/Department - Director/Chair
15. s topic crosslisted: Yes X Mo Il yes, indicate which course and obtain signature in #18,

16. What resources are needed to offer this wpic (including technology)?
17.  Justification for offering this topic.

Offering this course online gives practicing teachers a flexible option for continuing their education, As graduate credit, 1t will
qualify as electives in their Master’s degree. Online courses and options to the traditional coursework for Master's Degrees have
found to be in high demand as reflected in a recent survey by the College of Education.

* Enter units only if this is a variable-units topic course.
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18. Does this topic impact any other disciplines? Note: This number can be skipped if answer to part 9 is “yes.”

Yes X Mo If yes, obtain signature(s). Any objections should be stated in writing and attached to (his form.

Support Opposc

Discipline . Bigneture Dati
Support _____ Oppose

Discipline Signature Date

19, Location (if topic not offered at main campus) Online

20, Is this course being offered on-line? _X Yes No

21, Is this g contract opic? X Yes No

+2. Enrollment Limiv 3¢

23, Requested Bldg/Room DN/A
Please call Extended Studies first to reserve the room.

Please note; A separate Form E-T must be submitted for each section offered,

SIGNATURES

1. ngmWCmtwaﬂment - Digmrﬂﬁhu’ﬁ' ’ Date

Date

The ncademic credentials of the instrustor listed above are known to the Program/Center/Depariment (wither regular faculty, or adjunct fuculty with a
cutriculum vitae on file in the Program/Center/Department Offic). The instructor is qualified to deliver the topic us deseribed in part 9 {or on a previous Form
T or Form B=T in the case of o topic that hag already been offered).
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Dt

§/21/07

Date

o
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James H. Kessler

904 Lanark Way
Silver Spring, Maryland, 20901
202-872-6165
i Kessler(@acs.org
Work Experience:
1989-present

American Chemical Society

Develop and publish inquiry-based physical science activities for grades K-8 in print and on
the web, Conduct teacher professional development workshops for teachers in grades 3-8
both in-person and online.

1988-1989

High school science teacher, Largo High School, Prince George's County Maryland,

Taught 9" grade Biology. Developed lessons and labs for freshman biology with an emphasis
on life processes at the molecular level,

1986-1988

High school science teacher, Escola Graduada de Sao Paulo, Sao Paulo, Brazil.

Taught 9" grade Biology, 11™ grade Physical Science, and co-taught Theory of Knowledge
in the International Baccalaureate program.

1982-1986 :

Association of Trial Lawyers of America (ATLA), Washington, DC

Associate editor for the ATLA Law Reporter

Wiote articles reviewing case law and appellate decisions in the developing area of products
liability law.

Education;

1983-1985
University of Maryland, College of Education, College Park, MD
BS Science Education, 1985

1979-1982
Bosion University School of Law, Boston MA
ID, 1982

1974-1978
Columbia University, New York, NY
BA Philosophy, 1978
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Overview

Chemistry Through Inquiry

Course description

The coursa focusas on the Natonal Sclence Education cenlent standards for physical sclance and “sciente as inquiry”®
for K-4 and §-8. As teachers do hards-on sgenca investigations, read science background, and pariiclpate in
discussion they will enhance their own science content knowledge and develop an inquiry-based approach o sdence
teaching.

Performance abjectives

In this course, studanis wil;

1. Develop an understanding of the National Sclence Education Standards for sdentific inquiry and physical
science for elementary and middle school studenta
2. ldentily and explore developmentally appropriate activities thal meet the NSES goals for chamistry-tefated
physical science.
3. Understand the alaments of Jasign of Inquiry-based physical sciance aclivilies anc demonstrate proficiency as
they analyze and conduct guided inguiry activities,
4. Develop strategles lo:
o Molivate students to ask scienlific quastiona they can investigate.
o Guide students to idetify and control variables to design valic sclentific Investigations.
o Intagrate abiities and understandirgs cf scientific inquiry with physical science conlent.
5. Improve own understanding of fundamental chemistry concepts related to the sclence activilles and [dentify
appropriate level of underatanding for students.
© Physical properties and physical changs,
o States of matter,
o Dersity,
o Mixtures anc solutions, and
o Chemical change
6. Develop a method for using science invesligatons as either forrative or summalive assessments.

Course Qutline

Week 1: What is Inquiry?

This waek we read abowt inqulry from the National Sdence Educaton Standards and leam how an activity ¢an ba usad
lo generale sludent questions and invesligations.

Major Idea; Inguiry content anc physical science content should be integrated when teaching science.

Weaeak One toplcs include:

What Iz Inquiry? NSES for inquiry.

Choosing Scierce Content. NSES for physical sclence.

Is Seeing Believing? Substances have characteristc properiles.

Student Quastions. Using student-generated questons to lead sqentfic investigations.
Putting |deas (znd M&Ms} Together. identfying and controlling variables (o create a fair test.
Speakng the Language. Solutas, solvents, and the process of dissolving.
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o Lieraure Connection, Historlcal example of famous controled experment,
v Get Your Feet Wetwith Chemisty Content. Characteristics of water at the molecu'ar level,

Week 2: Physlcal Properties and Physical Change

This week we investigate physical properties ant physical change lo discover tha identity of an unknown salid and an
unknown liquid,

Major Idea: Helping students to identify and conirol varables (o design a fair test, A performance assessment ¢an be
an effeclve way of assessing this and other abiliies and understandings of scientific inguiry.

Waek Two Topics Includs:

s Chemisiry Myslery Solvars. The characteristic properlies of substanoas can ba used to identfy unknown
substances,

Saelng (s Perceiving, Developing tasts o identify and compare characteristic propertiss of solids,
Dissoling is the Solution! Salubility is a characteistic peoparty a substancs,

There and Back Again. In @ phyaical change the idontity of the substance itsell is not changed,

Fiowiry Right Along, Develoging tests to identify and compare characterishic propertios of four household
liquicla,

Comby'ning Liguids. The household laulds combline with waler in charactenstic ways,

Agsessing Progress, Inquiry activities as performance assessments,

o Mixin’ It Lip with Solutions. Physical properies, physical change, and solubllity,

Week 3: States of Matter
This waek we investigate the diferant states of water and axplore how changes in temperaturs can affect them,

Major Idea; Developing strategies 1 help students design tests to investigate the effect of changes of stale. Changes
in state are acesult of transter of energy.

Wesk Thres Taplcs nclude:

Exparding Possiblliies. Gasas expand whan they are warmed,

A Gas Bubble-c-mater, Gases contract when they are cooled,

Evaporation and Candensation. Adding heat ircreases the rate of evaporation,
Conoentrai on Condensation, Rermoving heal increases the rate of condensation,
A Molsture Mystery, Water vapar in the air condenses whenit is cooled.

Caich Your Braath. Reablifa applications of cordensed walsr vapor,

Fmsty the Snowcan, Water vapor condenses 1o a liquid and ther fraezes to ice.
Stale Your Case, Meat tmnsfer and changes of stale,

& 5 % ¢ B B E® P

Week 4: Density
This wask we explore the concept of density through ‘he ¢ontext of sink and floal.

Major idea: Developing a meaning of density by comparing the welght of aqual volumes of dif'erent substances.
Changes in mass and volume affect density.

Weaak Four Topics Includa:

+ Floating the Cancept of Density. Weight and velume delermine denasily.

+ Predicling Floatars and Sinkers. Comparng the weight of equal valures of substances.
« Liquid Layers. Liquids have diffarent densities and may sink or float in water.

+ Temperatre Tower, Hol water is less dense than cold water.
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« Changing a Liquid's Density. Ar; object may sink in fresh water yat foat in saltwater because saltwater s more
danse.

= Whalever Floats Your Boat. Increasing the volume of an objact will decrease its dongity.

» Oensity is Uncanny. Life preservers work by adding volume without imuch mass.

» Content Background, Denaily is a combination of the mass of the parlieles and how Gghtly they are packed,

Week 5: Combining Substances

This week we discover that solids, liquids, and gases car all form solutions. We also use the evidence of chemical
. change o identify an unknown.

Major deas: Developing an understanding of the definition o sofulion and creating a chemical testing stralegy to
identify an unknown substance.

Woeak Five Toplcs Include:

Just the Right Mix. Solids and liguids may or may not dissalye in wacer,

Deconstructing the MEM. Substances break dowr to differsnt extents in diffessnt solvents,

Gages Dissolve, Too! Dlagsolved carton dioxide gas can be removed from carbonated wadter,

The Lemon Soda Challerige. Use understanding of dissolved gaseas o solve the problem of malntaining

carbonation in a lemon sada.

Colorful Cabbage. Substancas react chemicaly in characleristic ways.

Mystory Powdsr Lina-Up. Characteristic results of chemleal tests are used to identity an urknown.,

# More Evidence of Ghemical Changs. Temperature change and formalion of £ precipitate can also ba evidence
of chemical changs.

+ Reviawing Mixtures, Sdutions, and Chemical Changes, A chemical reaction Invaolves the breaking and making

of bonds.

" 5 ¢

Cuiminating Project

Studants describe an Investigation they have condudted or observad that develops 2 physical science prindple, They
then axplain how the lesson incorporates or could be modified to incorporats the 5 essential featuras of inquiry.
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