Alignment with Ohio Graduation Test Standards for 9th, 10th, 11th, and 12th Grade

After some discussion with several individuals in secondary education in Ohio, I’ve come to see how frustrating it can be trying to teach something beneficial to the students that also meets the OGT standards.  So, I’m trying to take most of that frustration out of this program by listing and explaining in brief all the OGT standards that it meets and how they are met.  Hopefully it will save any teacher in Ohio who chooses to use this a little bit of time and anxiety.  This way, hopefully, it will also be a little easier to focus on teaching to the students needs, rather than the needs of a few individuals who claim to be in education for the betterment of secondary education (AKA the OGT test-makers).
These are the standards this program most directly applies to.  There are a few other standards that with a slight addition to this program via research or critical thinking on the students’ part that could be met.  If you would like to search the standards yourself, or feel there is something I have missed here, I have included a copy of the content standards in the “Educator’s Resources” folder, or you can go to:

http://www.ode.state.oh.us 

Standards and Instruction

Academic Content Standards

English language arts and Technology

Academic Content Standards

Open PDF or Word for 11th and 12th grade

Grade Nine



Science and Technology

	
Abilities To Do


Technological


Design


	2. Identify a problem or need, propose designs and choose among alternative solutions for the problem.
By deciding where to build the shopping center, the students will be meeting the human need for a mall.  However, by identifying and meeting the needs of the ecosystem, the students will also fulfill this requirement.
3. Explain why a design should be continually assessed and the ideas of the design should be tested, adapted and refined.

One of the main components of this program is peer review and collaboration – just like the real world.  First the students must present their findings in front of the class, then new groups are formed to collaborate and come up with a location/design that is the most eco-friendly.





Scientific Inquiry

	
Doing Scientific

Inquiry


	1. Distinguish between observations and inferences given a scientific situation.
Students will observe photographs of a Primary Headwater, substrate samples, and macroinvertebrates.  Then analyze their information and infer from their observations how high or low the quality of the ecosystem is, and the impacts a shopping center would have on the area.
3. Construct, interpret and apply physical and conceptual models that represent or explain systems, objects, events or concepts.
For their power point presentation, it will be very beneficial for students to construct graphs and/or other visual aids to explain and better represent their findings about the headwater they had to examine.
5. Develop oral and written presentations using clear language, accurate data, appropriate graphs, tables, maps and available technology.
This is covered by both the power point presentation students must give, as well as their scientific paper to be handed in.
6. Draw logical conclusions based on scientific knowledge and evidence from investigations.

Again, the presentation and paper both cover this standard.





Scientific Ways of Knowing

	
Nature of Science
	2. Illustrate that the methods and procedures used to obtain evidence must be clearly reported to enhance opportunities for further investigations.
The students must record data sufficiently and accurately.  This effects their conclusions greatly, and also constitutes part of their grade.  If observations/data are not recorded accurately it can have a serious impact on their opinions about a site.
3. Demonstrate that reliable scientific evidence improves the ability of scientists to offer accurate predictions.
If the students know which sites are the highest quality, and which are the lowest, then they can say with confidence what will happen post-construction on each site, relative to each other site and the environment.

	
Ethical Practices
	4. Explain how support of ethical practices in science (e.g., individual observations and confirmations, accurate reporting, peer review and publication) are required to reduce bias.
One of the criteria students are graded on is their ability to explain their opinions based on the information, rather than making the information fit their opinions.  

	Science and Society
	8. Illustrate that much can be learned about the internal workings of science and the nature of science from the study of scientists, their daily work and their efforts to advance scientific knowledge in their area of study.
Why study and scientist when you can be the scientist?  In this program the students will understand this concept by fixing the work that a Biologist did not quite do right, and then collaborate with each other to progress knowledge about these headwaters, and stream ecology in general.  
9. Investigate how the knowledge, skills and interests learned in science classes apply to the careers students plan to pursue.

Through this CD-ROM the students will play the scientist and examine how to assess stream quality and make informed decisions for the future of those streams.  And they are also doing all this on the premise that someone already did the work poorly, and this was their career.  In other words, they are exploring a career in science by doing a career in science.


Grade Ten


Earth and Space Sciences

	
Earth Systems
	5. Explain how the acquisition and use of resources, urban growth and waste disposal can accelerate natural change and impact the quality of life.

The students need to choose a site for construction that has the least environmental impact, as more urbanization takes place in the Cuyahoga Valley.




Life Sciences

	
Diversity and


Interdependence of


Life


	15. Explain how living things interact with biotic and abiotic components of the environment (e.g., predation, competition, natural disasters and weather).
This is exactly what the first few sheets explain and what they must assess in their headwater.  In order to choose a site, they must comprehend how the biotic and abiotic components of a headwater interact.
18. Describe ways that human activities can deliberately or inadvertently alter the equilibrium in ecosystems. Explain how changes in technology/biotechnology can cause significant changes, either positive or negative, in environmental quality and carrying capacity.
This new technology for looking at headwaters will allow the students to determine how to limit environmental impact.  I would also say that a shopping mall is a pretty good example of altering an ecosystem.




Science and Technology

	
Understanding


Technology


	1. Cite examples of ways that scientific inquiry is driven by the desire to understand the natural world and how technology is driven by the need to meet human needs and solve human problems.
Which site is best for construction of shopping mall with minimal environmental impact on the surrounding environment?  This is a question that must be answered, and also meets this standard.

	
Abilities To Do


Technological


Design


	3. Explain that when evaluating a design for a device or process, thought should be given to how it will be manufactured, operated, maintained, replaced and disposed of in addition to who will sell, operate and take


care of it. Explain how the costs associated with these considerations may introduce additional constraints on the design.

This is the second half of the CD-ROM.  When the students have evaluated their headwater, then it is time to choose a site for construction, while keeping the construction environmentally friendly, and the cost relatively low.




Scientific Inquiry

	
Doing Scientific


Inquiry


	2. Present scientific findings using clear language, accurate data, appropriate graphs, tables, maps and available technology.
4. Draw conclusions from inquiries based on scientific knowledge and principles, the use of logic and evidence (data) from investigations.
Both of these standards are met by the presentation and by the scientific paper.  They need to draw conclusions about all the sites and then explain how to proceed with the shopping mall based on their evidence from their investigations.  




Scientific Ways of Knowing

	Science and Society
	7. Investigate how the knowledge, skills and interests learned in science classes apply to the careers students plan to pursue.
The students are acting biologists during this program, using the real-world EPA protocols used to assess PHWH’s.  Everything in this CD is based upon real-world workings of biomonitoring.


Grade Eleven


Earth and Space Sciences

	
Earth Systems
	12. Explain ways in which humans have had a major effect on other species (e.g., the influence of humans on other organisms occurs through land use, which decreases space available to other species and pollution, which changes the chemical composition of air, soil and water).
After this, the students will have an understanding of commercial construction and its impact on the environment by answering the question of where to build the shopping mall.  Some of the ways it effects the environment are pollution, displacement, impervious surfaces, etc.
13. Explain how human behavior affects the basic processes of natural ecosystems and the quality of the atmosphere, hydrosphere and lithosphere.
I would say building a shopping mall will affect the basic process of natural ecosystems, and if the students do not understand this, then they have not been paying any attention.
14. Conclude that Earth has finite resources and explain that humans deplete some resources faster than they can be renewed.

Natural ecosystems are a finite resource that do far more for eliminating pollution than most people realize.  We also can not stop the progression of humans, but we can direct them to less ecologically significant areas.




Life Sciences

	
Characteristics and


Structure of Life


	5. Investigate the impact on the structure and stability of ecosystems due to changes in their biotic and abiotic components as a result of human activity.

Creation of a shopping center and thought about how to make it eco-friendly pretty much cover this.  

	
Diversity and


Interdependence of


Life
	9. Give examples of how human activity can accelerate rates of natural change and can have unforeseen consequences.
Creation of a shopping center and thought about how to make it eco-friendly pretty much cover this.  

11. Investigate issues of environmental quality at local, regional, national and global levels such as population growth, resource use, population distribution, over-consumption, the capacity of technology to solve


problems, poverty, the role of economics, politics and different ways humans view the earth.
All these questions are brought to the student’s attention in the CD, at least at the local and regional level.




Science and Technology

	
Understanding


Technology


	1. Identify that science and technology are essential social enterprises but alone they can only indicate what can happen, not what should happen. Realize the latter involves human decisions about the use of knowledge.
Exactly what we are doing.  Using the knowledge gained to have an impact on what should happen with construction.
2. Predict how decisions regarding the implementation of technologies involve the weighing of trade-offs between predicted positive and negative effects on the environment and/or humans. 
For this the students need to find a happy medium between the environmental needs, and human ‘needs’ (even though we do not really need a shopping center) so that detrimental effects are kept to a minimum.  




Scientific Inquiry

	
Doing Scientific


Inquiry


	1. Formulate testable hypotheses. Develop and explain the appropriate procedures, controls and variables (dependent and independent) in scientific experimentation.

2. Evaluate assumptions that have been used in reaching scientific conclusions.
3. Design and carry out scientific inquiry (investigation), communicate and critique results through peer review.
4. Explain why the methods of an investigation are based on the questions being asked.
5. Summarize data and construct a reasonable argument based on those data and other known information.
The presentation covers al of these standards.  Students, through investigation, will find what the most environmentally sounds place for the mall would be and, through analysis and review of the work, students will reach their conclusions.




Scientific Ways of Knowing

	
Nature of Science
	1. Analyze a set of data to derive a hypothesis and apply that hypothesis to a similar phenomenon (e.g., biome data).

Through their data and investigation students will learn where to build and stay eco-friendly.
2. Apply scientific inquiry to evaluate results of scientific investigations, observations, theoretical models and the explanations proposed by other scientists.

The student’s observations and peer review of their work cover this standard.

	
Science and Society
	9. Explain how natural and human-induced hazards present the need for humans to assess potential danger and risk. Many changes in the environment designed by humans bring benefits to society as well as cause risks.
This is exactly what the whole program is about; understanding that what appears to be great of society can have dire consequences for the environment.
10. Describe costs and trade-offs of various hazards – ranging from those with minor risk to a few people, to major catastrophes with major risk to many people. The scale of events and the accuracy with which scientists and engineers can (and cannot) predict events are important considerations.
There is a trade off of not paying attention to environment now because this can cause big problems down the road.  But it is also more expensive in the short term to be environmentally friendly.  The students also need to find a happy medium between short term costs and long term problems of not being eco-friendly.
11. Research the role of science and technology in careers that students plan to pursue.

The students are acting biologists during this program, using the real-world EPA protocols used to assess PHWH’s.  Everything in this CD is based upon real-world workings of biomonitoring.


Grade Twelve


Life Sciences
	
Diversity and


Interdependence of


Life


	8. Based on the structure and stability of ecosystems and their nonliving components, predict the biotic and abiotic changes in such systems when disturbed (e.g. introduction of non-native species, climatic change, etc.).
This is exactly what the students must do with each headwater so that they can choose the most appropriate one for construction.




Physical Sciences

	
Nature of Matter
	2. Describe how a physical, chemical or ecological system in equilibrium may return to the same state of equilibrium if the disturbances it experiences are small. Large disturbances may cause it to escape that equilibrium and eventually settle into some other state of equilibrium.
The latter is what the shopping mall will do to the environment.  The question is how far this new equilibrium will be from the original state.  




Science and Technology

	
Understanding


Technology


	4. Explain why basic concepts and principles of science and technology should be a part of active debate about the economics, policies, politics and ethics of various science-related and technology-related challenges.
This shopping mall is a prime example.  If science is not taken into consideration, then the ecological impact could be devastating.  




Scientific Inquiry

	
Doing Scientific


Inquiry


	5. Use appropriate summary statistics to analyze and describe data.
This standard is met in the presentation of their findings, both in power point and their paper.




Scientific Ways of Knowing

	
Nature of Science
	5. Describe how individuals and teams contribute to science and engineering at different levels of complexity (e.g., an individual may conduct basic field studies, hundreds of people may work together on major scientific questions or technical problem).

This is one of the main themes of this program.  Students collaborate with each other, but at the same time must coordinate their efforts, and eventually write a scientific paper on their own.

	
Science and Society
	9. Recognize the appropriateness and value of basic questions "What can happen?" "What are the odds?" and "How do scientists and engineers know what will happen?"
These are exactly the type of questions the students must ask themselves about each site prior to choosing one for construction.

	
	10. Recognize that social issues and challenges can affect progress in science and technology. (e.g., Funding priorities for specific health problems serve as examples of ways that social issues influence science and technology.)
There are societal pressures both to build and progress, and also to preserve and protect.  The key is striking a balance between the two and using that balance to move forward with the mall.
11. Research how advances in scientific knowledge have impacted society on a local, national or global level.
The knowledge the students gain about the local environment will show what kind of an impact that knowledge can have at the local level.


