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LABORATORY TECHNIQUES IN EARTH SCIENCE
“You are not here merely to make a living. You are here in order to enable the world to live more amply, with greater vision, with a finer spirit of hope and achievement. You are here to enrich the world, and you impoverish yourself if you forget the errand.”
Woodrow Wilson

Instructor: Shaundra Davis






InTeGrate Module: Dr. Ebert

Email: Davism31@oneonta.edu
       




Email: James.Ebert@oneonta.edu
Class meets: S-204; W 5:00 – 6:50pm




Tel: 607-436-3065 or 607-436-3707



COLLEGE CATALOG DESCRIPTION OF COURSE: The selection, preparation, maintenance, and proper use of laboratory equipment and supplies in earth science; practice in developing demonstrations and presentation of topics; and planning of laboratory exercises. Field trips may be required in which students share the costs. Prerequisite: JrS and 6 s.h.in approved earth sciences.
REQUIRED TEXT:
New York State Physical Setting: Earth Core Curriculum & Earth Science Reference Tables
ADDITIONAL READING:
Various assigned readings
RATIONALE
Numerous studies (e.g., TIMSS) have documented the dismal state of science literacy in the United States and have highlighted the need for a science-literate public. Additional studies have also shown that many prospective teachers are inadequately prepared to teach science.

Much of the blame for this situation has fallen on traditionally taught science courses at the secondary and college levels, where the focus is on brief exposure to, and required recall of immense quantities of factual knowledge. This body of knowledge, obtained through the process of science, has come to mean science for many students. Most are never exposed to scientific inquiry and therefore never have the opportunity to experience the excitement of discovery that motivates scientists. This exacerbates the syndrome of “teaching as we were taught.” Alternative laboratory experiences during preservice education may be the best opportunity to break this cycle.

National reforms now emphasize science as a process and a way of knowing (National Science Education Standards, NSTA Standards) and this emphasis has taken root at the state level as well (e.g., New York’s Mathematics, Science and Technology Learning Standards and Core Curricula). These standards include broad themes such as, science as inquiry, unifying concepts in science, the history and nature of science, the impact of science on society and culture and the human qualities of the scientific endeavor. Specific content is used as a vehicle for achieving an understanding of and appreciation for the nature of science. True laboratory experience, not “cookbook” laboratories, is the linchpin in this reform. This course is intended to give future teachers the opportunity to engage in scientific inquiry, i.e., to “do” science, and to design truly scientific laboratory experiences for their students. It is hoped that with this experience, the first steps toward a paradigmatic shift will be possible.

COURSE OBJECTIVES and OUTCOMES: This course is designed to provide students with opportunities and experiences that will enable them to teach inquiry-based earth science. We will focus on the unifying concepts and processes of science as applied to planet Earth. The specific Earth Science content from the New York State Physical Setting: Earth Core Curriculum, supplemented by the Earth Science Literacy Framework will provide the backdrop for the exploration and development of inquiry-based laboratory experiences. Students will participate in laboratory experiences that model inquiry-based instruction; they will design and present laboratory investigations, activities and demonstrations that will model science as inquiry. Content and instruction in this course are consistent with the NSES, NSTA Standards and New York’s MST Learning Standards.

In accordance with standards developed by national professional teacher organizations, teacher pre-professionals in this course will:
1. Communicate knowledgeably (read, write, speak, listen) about laboratory instruction, effective science teaching, student learning in an earth science laboratory setting, and diversity in teaching.

2. Demonstrate familiarity with national and state curriculum standards and assessments and the Division of Education’s Conceptual Framework, with particular emphasis on Theme 1: Academic and Professional Excellence and Theme 4: Best Teaching Practices. 

3. Develop writing skills through preparation of laboratory materials and other writing assignments.

4. Demonstrate positive interactional skills during small-group discussions and tasks such as peer conferencing on laboratory preparation and presentations.
5. Use technology as a means of learning, teaching and communicating science.

6. Describe the nature of effective laboratory instruction.

7. Demonstrate understanding of current issues in science education (e.g., professionalism, diversity, technology, effective teaching, parental involvement).

8. Demonstrate understanding of the Division of Education’s portfolio assessment process through development of exemplary laboratory lessons which may be included in the student’s portfolio.

9. Demonstrate capability to synthesize knowledge gathered from various sources and to document appropriately through APA documentation format.
COURSE TOPICS
Much of our focus will be on the following:

1. State and National Standards regarding science lab teaching.
2. Lab lesson planning: objectives, materials, preparation, activities, curricular resources, performance assessment and laboratory safety.

3. Current issues/research/trends in science lab teaching; intellectual vitality.
4. Integration of technology into the earth science lab & teaching.
5. Consideration of diversity issues in science lab teaching.
This focus is intended to enable the student to: 


( Determine and plan for the selection, preparation, maintenance and proper use of equipment and supplies used in an earth science laboratory. 


( Plan and present lab exercises, demonstrations, etc.

( Demonstrate use of appropriate technology in lab instruction; and


( Develop strategies to meet the needs of diverse students in a laboratory setting.

ASSESSMENT
1. Professionalism & Professional Development (Objectives 1, 2, 4, 6 & 7)




15%

( Attendance, punctuality, preparation, active participation and collegiality

2. Lab Presentation: Development, Presentation, Analysis (Objectives 1-7, 9)




10%
4. InTeGrate Module (Objectives 1 – 9)








20%
3. Revision of GC Lab (Objectives 1-7, 9)








10%
4. Analytical Writing (Objectives 1-3, 6-8)








10%

( Questions, Response and Summary (QRS) on Assigned and Selected Readings

( Essays, Analyses, and Summaries
5. Google Earth Lab: (Objectives 1, 2, 3, 5, 8, 9)







10%
6.  SMARTBoard Introduction (Objectives 1,2,3,5,8,9)






5%
8.  Final Lab Lesson and Unit Lesson Plan (Objectives 1-9)






20%

COURSE POLICIES

Students are expected to:
( attend all classes and to participate in all class activities.

( notify the instructor prior to any absence or instance of tardiness.

( provide reasonable excuses for lateness and absenteeism. 

( actively seek information & materials covered during any absence.

( hand in assignments or present on the scheduled DUE DATE. Prior permission must be sought for an exception to this policy. Any assignment which is not ready (w/out the instructor’s prior knowledge & consent) may receive a zero, with no opportunity for make-up.
“The task of the excellent teacher is to stimulate "apparently ordinary" people to unusual effort. The tough problem is not in identifying winners; it is in making winners out of ordinary people.”

K. Patricia Cross
 “Good science is done by being curious in general, by asking questions all around,  by acknowledging the likelihood of being wrong and taking this for granted in good humor, by having a deep fondness for nature, and by being made jumpy and nervous by ignorance.”   ~Lewis Thomas
“Education is the ability to perceive the hidden connections between phenomena.” ~Vaclav Havel
"Anything Not Understood in More than One Way Is Not Understood at All."

Tentative Schedule of Topics and Assignments (Schedule may be subject to revision)

	Date
	Topics and Activities
	Assignment Due
	Assignment for the following week

	1/15
	· Introduction
· InTeGrate Module on Teaching the Methods of Geoscience and Geoscienctific Thinking 

· Resources

· ESPRIT, T.E.D., 21st Century Skills, Professionalism, Professional Growth
	Read (make sure you have a copy of the following):

-Physical Setting/Earth Science Core Curriculum

-Earth Science Reference Table (2011 Edition)
-Earth Science Literacy Framework
-Present in writing to be collected for review questions regarding the usage, scope and sequence of content, and your strengths and weaknesses of your knowledge and skills in Earth Science.
	Subscribe to ESPRIT
Essay: “A week in the teacher’s room.”

Assignments determined by Dr. Ebert



	1/22
	· Brief discussion of “A week in the teacher’s room.”

· InTeGrate Module on Teaching the Methods of Geoscience and Geoscienctific Thinking 
	Subscribed to ESPRIT
Essay: “A week in the teacher’s room.”
	Assignments determined by Dr. Ebert

	1/29
	· InTeGrate Module on Teaching the Methods of Geoscience and Geoscienctific Thinking 

· Review of QRS literacy strategy and rubric
	TBD
	TBD (?)
Read and complete QRS 1 & 2

1. Sending Teachers out and Model of Inquiry

2. 5E and 7E constructivist lesson planning 

	2/5
	· Messy Hands Activity
· Discussion of expectations of teacher vs. student in the Earth Science Classroom

· Lessoning planning using 5E/7E methodology: The Intersection of Constructivism and Pedagogical Content Knowledge (PCK)

· Bloom’s Taxonomy Higher level Questioning

· Robert Marzano’s Best Teaching Practices in the Classroom

· Discussion of the Physical Science/Earth Science Core Curriculum and Earth Science Reference Tables
	QRS 1 & 2
	Develop a lab lesson plan using the lab template provided in class 
1.  Lesson plan has to incorporate the usage of the product produced in the Messy Hands Activity

Demonstrations are required.

	2/12
	· Messy Hands Demonstrations
· Earth Science Regents Exam and review

· Earth Science Reference Tables (ESRT)

· CCLS (Writing and Reading in Earth Science)

· Evidence based claim arguments (Provide data to support your hypothesis)
	Lesson plan
Demonstration of lesson plan using product of Messy Hands Activity
	Read and complete QRS 3

1. Models
Review Writing and Reading Standards (CCSS - Literacy) 
1.  Summarize in writing how you as an Earth Science teacher would incorporate these literacy standards into your lesson plans.

Using the Physical Setting/Earth Science Core Curriculum, develop a sequence of units (chart) from the beginning of the year to the end preparing students for the regents.

	2/19
	Winter Break
	
	

	2/26
	· Discussion of QRS 3  Models

· Genie in the Bottle Activity
· Meeting the Learning Needs of all Students

· Differentiated Instruction (DI)
	QRS 3 Models
Summary of incorporating CCSS Literacy standards in your lesson plans

Sequence of units in a year of Earth Science (Chart)
	Lesson plan and demonstration of your lesson
Incorporate strategies of DI in your lesson.

You must incorporate the use of the ESRTs.

	3/5
	· Physical Setting/Earth Science Lab Practical

· Requirements for Earth Science Students to “sit” for the Earth Science Regents

· Lesson Plan and demonstrations
	Lesson Plan and demonstration
	Read and complete QRS 4
1.  Rocks and Conceptual Barriers

	
	· Discussion of Rocks and Conceptual Barriers

· Visualizations: Multiple Models of Convection and Analysis of Models
· Graham Cracker Lab Analysis (Content, Skills, and Inquiry) 


	QRS 4
	From Cookbook to Inquiry:  Modify the Graham Cracker Lab to a 5E/7E inquiry lab.
Using the lesson plan template develop a rigorous lab where students are going to construct their own knowledge of Plate Tectonics. No demonstrations required.
MUST incorporate ESRTs.

	3/12
	· Sharing of Lesson Plans: Plate Tectonics
· Introduction: Final Project

· Unit lesson plan with (1) lab lesson for presentation of a unit in your sequence of Earth Science topics. (Choose a topic that you consider a weakness)

	Modified Plate Tectonic Lab 
	Read and complete QRS 5

1.  You must find an article from Science and Children or Science Scope (found in the library).  Your article must include APA citation.
Provide an Earth Science unit of choice.  Students will choose one unit, no repeats.

	3/19
	Spring Break 
	
	

	3/26
	· Discussion of individual QRS 5 articles.
· Guided Inquiry:

· Great Sumatran Earthquake

· Modeling Inquiry: 

· The Reason for the Seasons

· Mass, Density, and “Seeing” Inside the Earth

	QRS 5 Individual Article from Science and Children or Science Scope.  Your QRS MUST include APA citation.   

Provide an Earth Science topic (for Final Project)
	Read and complete QRS 6: 

1. Pyle’s Model of Inquiry

Invest time in accessing and perusing Google Earth and/or Google Sky.  
Summarize your ideas of how you could use these applications in the Earth Science Classroom.

	4/9
	· Discussion of QRS 6
· Google Earth/Google Sky/Stellarium

	QRS 6: Pyle’s Model of Inquiry

Summary of how to use Google Earth or Google Sky in the Earth Science Classroom.
	Develop a Google Earth, Google Sky, and/or Stellarium for an Inquiry Lab and lesson plan
MUST incorporate use of ESRTs

	4/16 
	· Presentation of Google Earth/Google Sky Labs
· SMARTBoard 
	Present your Google Earth and/or Google Sky
Email lab prior to class.  
	Create a SMARTBoard introduction to an Earth Science of your choice.
Provide the lab you will introduce.  This lab can be retrieved from your own search on the internet.  DLESE, SERC, or peruse the many Earth Science teacher websites available.

MUST incorporate use of ESRTs

	4/23
	· Presentations of SMARTBoard introductions
· Observations
	SMARTBoard Introductions
	Progress report 
Summarize, how is your final project developing?

	4/30
	· Rubrics

· Develop a rubric to be assessed for your final project.
	Summary of how your final project is developing?
	Work on Final Project/Presentation

	5/7
	· Presentation of Final Projects
	Final Projects
	Review InTeGrate Module

	5/14
	· Essay Questions/Survey
· Presentation of Final Projects
	Final Projects
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