Environmental Chemistry Workshop Proposal

Recent reports on the state of US science education suggest that for American students to become “world class learners” considerably more  “High-Quality Science Teaching” must occur. The ability to teach effectively is not innate! It is acquired through education, mentoring and practice, practice, practice. High quality teaching focuses on student learning and requires that a teacher have a thorough knowledge of subject matter, a familiarity with the latest developments in their scientific fields, and exposure to both new educational theory and practice, and the latest educational technology. High-Quality Science Teaching develops most effectively through carefully planned professional development, collaboration with peers, interaction with professional scientists, and partnerships in learning with students.

The primary objective of this proposal is to establish a model for effective professional development with productive collaborations between K-12 teachers, educators, scientists, and technologists. With this in mind, we have designed a one-week pilot workshop to be conducted  early in July, 2002.  Participants in this workshop will be representative of local middle and high school science teachers, each paired with one of their own students, working with scientists, educators, and technologists from Columbia University Chemistry, Teachers College (of Columbia University), Pacific Northwest National Laboratory (PNNL) and the Columbia University Biosphere 2 Center. The week will involve teachers and students modeling scientific inquiry using state-of-the-art computer interfacing devices. The workshop will also test the concept of using environmental issues as an integrating theme between the scientific disciplines, complying with state and national science standards. Mathematical concepts will be integrated into discussions and experiments as participants develop models in support of their experimental observations and data.  

As part of this workshop we expect to develop a few stand-alone modules, each with an environmental focus, which could be used at different locations nationally. While many state and national science standards recommend the inclusion of environmental topics in science curricula, little in the way of professional development and curricular materials in environmental science currently exists.  The proposed workshop will also satisfy an increasing focus on state and national levels to include technology-based teaching and learning tools.  

We expect to establish an electronic collaborative site that initially is accessed by the participants, and which will become accessible to others as curricular materials developed during the workshop become available in electronic format. With assistance from PNNL technologists, it is expected that the electronic collaboratory site will allow fruitful communications between K-12 teachers, educators, and scientists.  

The organization of the week-long workshop is spelled out in Table 1 and has participants moving from largely prescribed lab based experiments at the start of the week, through field based guided inquiry and finally to open ended investigations at the end of the week. In addition to providing science content expertise, scientists from the chemistry department at Columbia University, Pacific Northwest National Laboratory and the Biosphere 2 Center will assist in the design, data collection and presentation of the projects.

We expect that the “High-Quality Science Teaching” workshop experience will help define a model for future professional development workshops for training teachers on the content and technology-based tools for incorporating environmental topics across different science disciplines. As an increasing number of states’ science standards require environmental topics to be included in science curricula, workshops and curricular materials, such as the one we propose to develop, fill a national need. 

Table 1

Monday
Tuesday
Wednesday
Thursday
Friday

Guided Experiments
Guided Inquiry 
Guided Inquiry
Guided /Open inquiry
Open inquiry

Introduction to

a) computer/calculator based experimentation.

b) Interactive lecture demos

c) Project based
Series of lab based Guided Environmental Investigations using interfaces

a) water analysis

b) air analysis

c) Soil analysis

d) Radio-active investigations
Series of field based Guided Environmental Investigations using interfaces. 

Data Collection and sampling in Central Park
Series of field based Guided Environmental Investigations using interfaces. 

Data Collection and sampling along the Hudson River
Finish off project investigation










Design group project and start investigation.
Presentation of projects

Budget

Description
Quantity
Unit cost ($)
Cost ($)

Interfaces  (Labpro)
10
220
2200

Probes




Barometer
1
58
58

CO2 gas sensor
2
261
522

Colorimeter
2
99
198

Conductivity
2
89
188

Dissolved O2 probe
2
191
382

X-long temp probe
1
70
70

Flow rate sensor
1
129
129

Gas pressure
2
71
142

Ion selective electrode   NH4+
2
165
330

Ion selective electrode   Ca 2+
2
165
330

Ion selective electrode   Cl-
2
165
330

Ion selective electrode   NO3-
2
165
330

Light sensor
1
45
45

O2 gas sensor
2
186
372

pH sensor
4
74
296

Radiation monitor
2
206
412

Relative humidity
1
67
67

Temperature
8
29
232

Turbidity
2
99
198






Cables and connectors
various

250

Software - Logger pro
1
65
65

Graphical Analysis
1
40
40

Manuals

175
175

Shipping
estimated

139







Materials sub-total =
$ 7500






Instructors
2
$250/day
2500



Biosphere 2 instructor (travel, accommodation, etc)
1

1500


Instructor sub-total =
$ 4000






Food (lunches for the week)


$1000






Contingency  (10%)


$1250



Total =
$ 13,750
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2

