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Objectives

	 Water Chemistry 
1. Students will evaluate the water quality of the river based on the following parameters: pH, dissolved oxygen, conductivity, temperature and total dissolved solids.

2.  Understand the meaning of measurement data used for water chemical analysis.

3. Relate results to different variables (residences nearby, stray animals, vegetation, effluents, etc...) surrounding the Springer lake/river. 



	 Hook
 What will create the experience for students?


	· Applying scientific and mathematical concepts in real world applications utilizing the chemical qualities of river and the environment surrounding it. 
· Students will have the opportunity to use instruments in conducting water chemistry.

	 Standards & Benchmarks


	Strand II: The Content of Science

Standard I: Understand the structure and properties of matter, the characteristics of energy and the interaction between matter and energy.

Benchmark I: Understand the properties, underlying structure and reactions of matter.

Performance Standards:  Identify measure and use a variety of physical and chemical properties (e.g., electrical conductivity, density, viscosity, chemical reactivity, pH, melting point).


	 Assessment(s)

 Formative (guide student instruction and learning, diagnose skill or knowledge gaps, measure progress, evaluate instruction - i.e. checklist, observation, math box,  class assignment, MAP)

 Assessment(s)  continued

 Summative (help evaluate the effectiveness of instruction, school improvement goals, alignment of curriculum, or student placement in specific programs – i.e. chapter assessment, end of unit assessment, semester exam, MAP, SBA)


	Accurate Measurement Techniques 

Rubric on student performance during field work. 

Making connections between math and science, and the real-world applications.
Analyzing data, pH, temperature, dissolved oxygen, conductivity and total dissolved solids.
Building science/math skills such as accurate measurements and calculations, cooperative learning, following instructions and safety precautions.

Field book including date, time, collection site, team members present, elevation, latitude, longitude, detailed descriptions of site, diagrams and drawings, water sample log data and reflections, Data analysis and interpretation.

Quizzes , essay questions, Teacher generated quarter tests, MAPS,NMSBA  


	 Instructional Strategies

(Marzano -

 Identifying similarities and differences  Summarizing and note taking    

 Reinforcing effort and providing  recognition
  

 Homework and practice

 Nonlinguistic representations

 Cooperative learning

 Setting objectives and providing feedback

 Generating and testing hypotheses

 Questions, cues and advance organizers)

 How will the lesson/activity implement effective teaching strategies?


	A. Unlocking of terms: pH, conductivity, temperature, dissolved oxygen and total dissolved solids.

B. Student orientation before field work: 

· Safety precautions

· Recording data

· Reading instruments 

· Instructions

         -    Sampling techniques

         -    Measurement techniques
C. Field work

        -   Observations

        -   Proper use of instruments

        -   Recording data on the field book

        -   Cooperation/Teamwork

· Accurate measurements of variables such as pH, dissolved Oxygen, total dissolved solids and temperature.

D. Classroom work: 

· Organizing data - Math integration:  tables, graphs, percentages 

· Interpretation of data (Impact of environmental factors such as vegetation, animal activities, human activities, and effluents)

· Suggestion/recommendations for the sustainability of the river based on the data.

 E. Presentation of work

       Power Point Presentation



	 Process Standards embedded

 Problem Solving, Reasoning and Proof, Connections, Communication, Representation


	Investigation/ Discovery

Evaluating data validity through several trial readings
Communication-Communicate results and record proper results with appropriate units.

Reasoning and proof-evaluating diagrams and sketches in field notebook.

Connections-between data collected and interpretation of data

	 Experience

 What prior skills will students need in order to successfully complete the task?

 What prior knowledge will students need in order to successfully complete the task?

 Vocabulary


	Measurement techniques, use of measuring tools, read and follow instructions, accuracy in reading measuring tools and how to record data on the field book, use of calculator.
Water structure, properties of water, importance of water, pH

Conductivity, total dissolved oxygen, temperature, total dissolved solids.

Water chemistry                     Molecular structure

Water quality                         Elements

Qualitative analysis                 water polarity

Quantitative analysis                

Ph

Conductivity

Temperature

Total dissolved solids

Dissolved Oxygen


	 Directions for lesson/activity

 What will students be doing?

 Why will they be doing it?


	Students will be grouped to two teams.

Each team will record their observations on the environment surrounding the river.

Make a sketch of the river

Each team will locate three points on the river to measure pH, conductivity, temperature, dissolved oxygen and total dissolved solids.

Record the depth of water for each point of study, record observation for each point. Using the instruments, take the pH, conductivity, dissolved oxygen and total dissolved solids.

Organization, Analysis and interpretation of data.

SKILLS:

How to use the following:

    Meter stick                                       

    Measuring tape                                 

    Water analysis kit

    Determining environmental factors affecting the quality of    

       the River  

Importance of knowing water quality of the river to human and environment.

	 Enjoyment from accomplishing  something

 What will you design that will give students a sense of accomplishment?
	Outdoor lab, as described in the above procedure, with their data collected and recorded.  The students will then organize, analyze and interpret collected data. Present data to the community( if possible ) to make the community aware of what is happening to the river and make suggestions on how to sustain the health of the river.

	 Student Engagement

 How will the lesson/activity encourage each student to be actively engaged?

 How is the student’s work relevant to his/her life?


	Students will be divided into groups along the river.
Each group will be responsible to complete the water pH, conductivity, temperature, dissolved oxygen and total dissolved solids.

Each student within the group will be assigned a certain task that is their responsibility.
Each student will report to their group and each group will then report to the class their data results to complete a compiled set of data.

The students will relate the data to the environmental factors such as vegetation, human and animal activities.
The experimentation will allow students to have a better understanding of the water and the impact to the ecosystems

	 Information Exchange

 How will students share information with each other?

 With the teacher?


	Students in each group will brainstorm on the similarities and differences of data from each point of their study and give their opinion on the “what”, “why” and “how” this data vary from each other.

Each group presents their results and discusses results with the teacher.



	 Questioning Strategies

 What questions will you ask:

 To give students opportunities to respond in a variety of ways?

 To cause students to think more deeply?

 To give the teacher insight into student thinking/reasoning?


	Why do we need to know water quality of the river?

Does water quality affect the organisms that thrive in the river?

Do human activities, animal activities and vegetation affect the quality of the water?  

What is the impact of these activities to 

a. you as an individual

b. the community

c. environment 

Is there a significant effect of the depth of the water to ph, conductivity, temperature, dissolved oxygen and total dissolved solids.

Do pH, conductivity, temperature, dissolved oxygen and total dissolved solids affect the growth of macro invertebrate in the river? 

Ask the students to evaluate the impact(s) of the water quality on their community and the environment based on the data they collected.

	 Use of technology (if applicable)


	Calculators, 
Water test kit
Computers for presentations


	 Differentiation

 Specific strategies planned to address:

 Interventions?

 Extensions?

 ELL?


	Slow learners will be given supplementary readings and visuals to understand further water chemistry.

Math teacher will assist students in organizing the data.

A water sample may be taken back to the lab (classroom) to perform further tests, such as , phosphates, nitrates, and iron.



	Cultural/Diversity Issues

Opportunities?

Sensitivity/Tolerance?

Enrichment?


	Students who live/work on farms or who utilize the river for irrigation purposes will be able to understand and explain the importance of water chemistry to growing crops and safety for human and animal consumption or use. 



PAGE  
1

