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Citizen Science Benefits: 
The active engagement of students in science also has numerous benefits for students, 

teachers, and the environment. 
¶ Develops studentsô skills in leadership, critical thinking, & teamwork 

¶ Increase studentsô sense of ownership and empowerment in addressing 

environmental issues 

¶ Addresses national & state standards 

¶ Addresses multiple disciplines 

¶ Contribute to studentsô environmental literacy 

¶ Promote studentsô environmental stewardship 

The Need for a Citizen Science Framework 
Citizen science reaches large and varied audiences from local communities and regions to the entire 

nation and beyond.  There are many opportunities for educators to incorporate lessons and aspects 

of citizen science into their classrooms and programs.  The development of age appropriate 

curriculum to meet state and national standards, while contributing to studentsô environmental 

literacy, can also promote citizen science objectives. 

The Field Inquiry through Citizen Science framework was developed to assist teachers and program 

developers clarify the focus of their curriculum.  The framework guidelines give desired outcomes 

for student participation in citizen science, and provide a starting point for curriculum development 

based on Wiggins & McTigheôs ñUnderstanding by Designò.  By developing curricula and 

programs that address the enclosed guidelines, educators and program developers can increase 

studentsô environmental literacy while meeting educational standards. 

The framework is meant as a guide, a place to start to improve current curricula.  Finally, while the 

framework addresses grades five through eight, it may serve as a guiding document for high school 

and primary school students.   

Standards-Based Education 
In the 1990s state and the national governments developed educational standards that have been 

widely adopted by school districts around the country.  In order to meet the changing educational 

climate, the North American Association for Environmental Education (NAAEE) developed the 

Excellence in Environmental Education- Guidelines for Learning (Pre K-12).  These guidelines set 

voluntary student expectations for environmental education curricula and programs in order to 

increase studentôs environmental literacy while meeting these new educational standards.  The 

guidelines provide specific content expectations and examples of achievement, and can be applied 

successfully to developing citizen science curricula. 

The Field Inquiry through Citizen Science framework aims to unify those guidelines specific to 

citizen science and how they can contribute to enhancing studentsô environmental literacy.  The 

framework guidelines correlate with Wisconsin state and national educational standards.  Also 

included are those contributing characteristics valuable in guiding curriculum development.  The 

framework is meant to provide achievable goals for program developers, teachers, and students 

alike.   
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Citizen Science & Its Importance to Environmental Literacy 
 

According to the Cornell Laboratory of Ornithology, citizen science is a form of 

environment-based learning in which students (and adults) are actively engaged in the 

scientific process by working with scientists to address ñreal-world questions.ò   

The active engagement in citizen science by students can have numerous benefits. 

 

¶ Develops studentsô skills in leadership, critical thinking, & teamwork; 

¶ Increases studentsô sense of ownership and empowerment in addressing 
environmental issues; 

¶ Addresses state & national standards; 

¶ Addresses multiple disciplines & intelligences; 

¶ Contributes to studentsô environmental literacy; 

¶ Promotes studentsô environmental stewardship; 

¶ Facilitates studentsô environmental literacy. 

 

Environmental literacy is seen as the ultimate goal of environmental education.  Disinger 

and Roth defined environmental literacy as ñthe capacity of citizens to perceive and interpret 

the relative health of environmental systems and take appropriate action to maintain, restore, 

or improve the health of those systemsò (1992).  

Environmental literacy depends in part on scientific literacy and is an important goal 

of citizen science programs and curricula.  It is an Enduring concept that students need 

to understand.   

 

Intended Framework Audience 

¶ Educators who work with middle school students; 

¶ Nature centers and environmental education stations that have a citizen 

science component, or wish to implement one; 

¶ Non-Governmental Organizations; 

¶ Curriculum & citizen science program developers. 
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Understanding by Design: 

The ñCitizen Science Curriculum Frameworkò was developed using Wiggins and McTigheôs 

curriculum development process entitled ñUnderstanding by Designò and which consists of three 

steps. 

¶ Step 1: Identify desired results and skills, i.e., content standards. 

What is worthy and requiring of understanding? 

¶ Step 2: Determine acceptable evidence of learning, i.e, performance standards. 

What is evidence of understanding? 

¶ Step 3: Plan learning experiences and instruction, i.e., curriculum material and lessons. 

What learning experiences and teaching promote understanding, interest, and excellence? 

 

 
The framework provides desired results for citizen science curriculum (Step 1) and acceptable 

evidence as suggested by the NAAEE to meet the guidelines of environmental literacy (Step 2), 

as well as state and national standards.  The planning of curriculum materials (Step 3) is to be 

completed by program developers once the necessary guidelines and assessments have been 

identified. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Framework Organization 
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The framework includes: 

 

1. Fifteen program characteristics of citizen science that contribute to environmental 

literacy: 

 

Citizen Science Program Characteristics (15 Characteristics):  The 

development, implementation, and evaluation of citizen science curriculum relies 

on numerous factors.  The following 15 characteristics provide goals and 

recommendations that offer guidance to successful program and curriculum 

development.  They were identified by citizen science professionals and can 

contribute to studentsô environmental literacy.  Their implementation may also 

assist in successfully meeting the 28 guidelines of environmental literacy and 

correlate with appropriate guidelines where applicable. 

 

2. Four strand that address specific knowledge and skills addressed in the NAAEE 

Guidelines, with wording modifications that specifically focus on citizen science. 

 

1) Strand 1: Questioning, Analysis, and Interpretation Skills (6 Guidelines): 

Environmental literacy depends on learnersô ability to ask questions, speculate, 

and hypothesize about the world around them, seek information, and develop 

answers to their questions. Citizen science provides learners with opportunities to 

develop some of the skills and knowledge of environmental literacy through first-

hand participation. Learners participating in citizen science gain familiarity with 

inquiry, become skilled in fundamental skills for gathering and organizing 

information, and interpret and synthesize information to develop and 

communicate explanations. 

 

2) Strand 2: Knowledge of Environmental Processes and Systems (11 

Guidelines): Gaining an understanding of the processes and systems that 

comprise the environment, including human social systems and influences, is an 

important component of environmental literacy. That understanding is based on 

knowledge synthesized from across traditional disciplines. Environmental 

processes and systems addressed by citizen science are dependent on the types of 

projects learners are involved in. 

 

3) Strand 3: Skills for Understanding and Addressing Environmental Issues (8 

Guidelines):  Skills and knowledge are refined and applied in the context of 

environmental issues.  These environmental issues are real-life dramas where 

differing viewpoints about environmental problems and their potential solutions 

are played out.  Environmental literacy includes the abilities to define, learn 

about, evaluate, and act on environmental issues, and are valuable targets to 

include in citizen science curricula. 

 

4) Strand 4: Personal and Civic Responsibility (3 Guidelines): Environmentally 

literate citizens are willing and able to act on their own conclusions about what 

should be done to ensure environmental quality.  As learners develop and apply 
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concept-based learning and skills for inquiry, analysis, and action, they also 

understand that what they do individually and in groups can make a difference.  

Citizen science curricula need to be developed with learners in mind in order to 

meet the following personal and civic responsibilities. 

 

3. Individual guidelines from the above strands followed by example performance 

guidelines that provide suggestions for student assessment. 

 

4. Cross references for individual guidelines with corresponding Wisconsin state standards 

in English Language Arts, Mathematics, Science, and Social Studies.  Also included are 

national standards in the previous four subject areas, plus Arts, Civics & Government, 

Economics, Geography, and History.  Appendices at the end of the framework show 

original Wisconsin state and national content standards and provide performance 

standards to measure student progress.  The original source and page numbers for each 

standard are given as well. 

 

5. The program characteristics and individual guidelines are broken into two categories. 

 

Enduring Understanding/ Enduring Citizen Science Characteristics:  

Foundations, skills, knowledge, and characteristics seen as imperative for 

effective citizen science curriculum and/or programs.  These guidelines refer to 

the ñbig ideasò and concepts that students should retain. 

 

Important to Know & Do/ Important Citizen Science Characteristics:   

Wiggins & McTighe describe these as ñprerequisite knowledge and skills needed 

by students for them to successfully accomplish key performancesò.  They can 

also be seen as less imperative at a particular time period but may become 

Enduring later.   

 

6. Finally, individual guidelines are correlated with program characteristics. 
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How to interpret the guidelines: 

 

Each strand is laid out the same with a strand title, description, and guidelines that are ñImportant 

to Know and Doò or are ñEnduring Understandingsò.   All Enduring guidelines and 

characteristics are red, while blue indicates ñImportantò. 

 

 

 

  

 

 
Strand 1- Guidelines for Questioning, Analysis, & 

Interpretation Skills : 
Environmental literacy depends on learnersô ability to ask questions, speculate, and 

hypothesize about the world around them, seek information, and develop answers to 

their questions. Citizen science provides learners with opportunities to develop some 

of the skills and knowledge of environmental literacy through first-hand 

participation. Learners participating in citizen science gain familiarity with inquiry, 

become skilled in fundamental skills for gathering and organizing information, and 

interpret and synthesize information to develop and communicate explanations. 

 

 

4 

6 
5 

2 

1 

3 

 

Important to 

Know and Do 

 

ά9ƴŘǳǊƛƴƎέ 

Understanding 

Strand Title & Theme 

Strand Description 

Individual Guidelines 
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Each guideline is laid out beginning with the strand title and importance, individual guideline, 

followed by example performance guidelines, state and national standards and program 

characteristic correlations. 

 

  Strand 1: Questioning, Analysis & 

Interpretation Skills:  Enduring 

Knowledge 

 

 
Guideline 1:  

Students are able to develop, focus and explain questions that help them learn 

about the environment and do environmental investigations. 

Performance Guidelines: 

Identify environmental questions based on personal experiences both in and outside 

school, newspaper and magazine articles, television or radio news, or videos. 

Pose clear questions and ideas to test (hypotheses), reforming them when necessary. 

Clarify their own beliefs about the environment and discuss how those beliefs are 

reflected in the questions they ask. 

Wisconsin 

Standards: 

Math (53) A & E 

 Sci (58) A, B, & C 

National 

Standards: 

Geo (80) I a 

 Math (91) V 

 Sci (96) I b i-v 

ñEnduringò Characteristics: 1, 2, 3, 4, 5, & 7 

Important Characteristics: 1, 2 & 7 

Strand Title & Theme 

Individual Environmental 

Literacy Guideline 

Example Performance 

Guidelines 

Wisconsin State & 

National Standards 

Correlation 

Standards Include: 

¶ Subject 

¶ Appendix Page  

¶ Identification 

Standards Appendix Shorthand: 

ELA = English Language Arts  C & G = Civics & Government 

Geo = Geography    Econ = Economics 

His = History    Sci = Science 

SB = Science Benchmarks   SS = Social Studies 

Correlating 

Enduring & 

Important 

Characteristics 
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Citizen Science Program Characteristics:   
The development, implementation, and evaluation of citizen science curriculum rely on 

numerous factors.  The following 15 characteristics, goals, and recommendations offer 

guidance to successful program and curriculum development.  They were identified by 

citizen science professionals and can contribute to studentsô environmental literacy.  Their 

implementation may also assist in successfully meeting the 28 guidelines of environmental 

literacy and correlate with appropriate guidelines where applicable  

 

The italicized ñGuidelinesò indicate correlations with NAAEEôs Guidelines for Learning (Pre 

K ï 12) (2004). 

 

 

  

The following are Enduring goals, characteristics, and recommendations for 

successful citizen science programs and curriculum. 

 

1. Citizen science programs are a multi-disciplinary educational approach that 

relies on many fields.  All Guidelines 

 

2. In citizen science programs, students reflect on what they have done or 

learned.  Guidelines 1, 8, 22, 23, 25, & 28 

 

3. In citizen science programs, students are empowered through increased 

personal responsibility for learning.  Guidelines 1, 2, 3, 4, 5, 6, 8, 19, 20, 21, 

23, 24, 27, & 28 

 

4. In citizen science programs, students conduct valuable research that assists 

in meeting research objectives.  Guidelines 1, 2, 3, 4, 11, & 21 

 

5. Citizen science programs bring scientists and sponsoring organizations 

together with students.  Guidelines 1, 2, 13, 19, & 21 

 

6. In citizen science programs, students are involved in the data collection 

process.  Guidelines 2, 3, 4, & 21 

 

7. Student participation in citizen science develops a greater awareness of 

cause and effect relationships and its limitations to manipulation in citizen 

science programs.  Guidelines 1, 2, 4, 5, 6, 8, 9, 10, 13, 14, 16, 17, 18, 19, 20, 

& 21 
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Citizen Science Program Characteristics:   
 

 

  
The following are Important goals, characteristics, and recommendations for 

successful citizen science programs and curriculum. 

 

1. Citizen science programs are a component of curriculum to help meet state 

and national education standards.  All Guidelines 

 

2. In citizen science programs, students learn about and apply scientific 

methodologies through first-hand experience.  Guidelines 1, 2, 3, 4, 5, 11, 13, 

& 21 

 

3. In citizen science programs, students assist in answering scientific questions 

developed within the scientific community.  Guidelines 2, 3, 4, 5, 6, 8, 18, & 

21 

 

4. In citizen science programs, student-collected data are valid and reliable if 

following rigorous protocols or verified by experts.  Guidelines 2, 4, & 21  

 

5. In citizen science programs, students are in the out-of-doors learning about 

natural resources.  Guidelines 2, 3, 10, & 21 

 

6. Citizen science programs also involve students in an in-door setting to learn 

about natural resources, i.e. energy audits.  Guidelines 2, 3, & 21 

 

7. In citizen science programs, students can develop their own scientific 

protocol following previous experiences.  Guidelines 1 & 6 
 

8. In citizen science programs, students interpret data.  Guidelines 4, 5, 6, 9, 11, & 

18 
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Strand 1- Guidelines for Questioning, Analysis, & Interpretation 

Skills: 
Environmental literacy depends on learnersô ability to ask questions, speculate, and 

hypothesize about the world around them, seek information, and develop answers to their 

questions. Citizen science provides learners with opportunities to develop some of the skills 

and knowledge of environmental literacy through first-hand participation. Learners 

participating in citizen science gain familiarity with inquiry, become skilled in fundamental 

skills for gathering and organizing information, and interpret and synthesize information 

to develop and communicate explanations. 

 

 
  

4 

6 
5 

3 

1 

2 

 

Important to 

Know and Do 

 

Enduring 

Understanding 
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Strand 1- Questioning, Analysis, & Interpretation Skills: Enduring  

Understanding 

 

 

  

Guideline 1:  

Students are able to develop, focus and explain questions that help them learn 

about the environment and do environmental investigations. 

Performance Guidelines: 

Identify environmental questions based on personal experiences both in and outside 

school, newspaper and magazine articles, television or radio news, or videos. 

Pose clear questions and ideas to test (hypotheses), reforming them when necessary. 

Clarify their own beliefs about the environment and discuss how those beliefs are 

reflected in the questions they ask. 

Wisconsin 

Standards: 

Math (53) A & E 

 Sci (58) A, B, & C 

National 

Standards: 

Geo (80) I a 

 Math (91) V 

 Sci (96) I b i-v 

Enduring Characteristics: 1, 2, 3, 4, 5, & 7 

Important Characteristics: 1, 2 & 7 
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Strand 1- Questioning, Analysis, & Interpretation Skills: Enduring  

Understanding 

  

National Standards: 

Arts (69) II  

 ELA (79) I, IV, & V  

 Geo (80) I b, & II 

 His (89) I a 

 Math (91) I ï IV  

 SB (101) IV b 

 Sci (96) I b i-v 

 SS (106) III  

Wisconsin Standards: 

ELA (45) A, E, & F 

Math (53) B, C, D, & F 

 Sci (58) A, B, & C 

 SS (64) A 

Guideline 2:  

Students are able to locate and collect reliable information about the environment 

or environmental topics using a variety of methods and sources. 

Performance Guidelines: 

Observe systematically, measure accurately, and keep thorough and accurate records. 

Understand and use various systems of measurement and derived measurements. 

Assess, choose, and synthesize materials from resources such as aerial photographs, 

topographic maps, and satellite images; library and museum collections, historical 

documents, and eyewitness accounts; computerized databases and spreadsheets; the 

internet; and government records. 

Collect firsthand information about their own community using field study skills. 

Enduring Characteristics: 1, 3, 4, 5, 6, & 7 

Important Characteristics : 1, 2, 3, 4, 5, & 6 
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Strand 1- Questioning, Analysis, & Interpretation Skills:   

Important to Know & Do  

 

  

Performance Guidelines: 

 Select types of inquiry appropriate to their questions. 

Define the scope of their inquiry, identifying the main variables and phenomena to 

be studied. 

Select appropriate systems of measurement and observation. 

Select tools that are appropriate for their environmental investigations based on the 

questions asked and the type of information sought. 

Wisconsin 

Standards: 

Math (53) A & E 

 Sci (58) A, B, & C 

National 

Standards: 

Math (91) V 

 Sci (96) I b 

Guideline 3:  

Students are able to design environmental investigations to answer particular 

questions ï often their own questions. 

Enduring Characteristics: 1, 3, 4, & 6 

Important Characteristics: 1, 2, 3, 5, & 6 
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Strand 1- Questioning, Analysis, & Interpretation Skills:   

Important to Know & Do  

  Guideline 4:  

Students are able to assess the strengths and weaknesses of the information they are using. 
 

Wisconsin 

Standards: 

Math (53) B & E 

 Sci (58) A, B, & C 

National Standards: 

His (89) I a 

 Math (91) V & VI 

 Sci (96) I a & I b vi-ix 

Performance Guidelines:  

Identify and evaluate vague claims they hear on television or through other media.  For 

example, examine the credibility of results of public opinion polling about environmental 

topics, considering such factors as sampling methods, logical conclusions, and appropriate 

analogies. 

Identify factors that affect the credibility of information, including assumptions and procedures 

used to create it; the social, political, and economic context in which the information was 

created; and potential bias due to omission, suppression, or invention of factual information. 

Examine evidence, identify faulty reasoning, and apply other basic logic and reasoning skills in 

evaluating information sources. 

Identify gaps in information that indicate a need for further discovery or inquiry. 

Evaluate data and evidence for accuracy, relevance, significance, appropriateness, and clarity. 

 

Enduring Characteristics: 1, 3, 4, 6, & 7 

Important Characteristics: 1, 2, 3, 4, & 8 
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Strand 1- Questioning, Analysis, & Interpretation Skills:   

Important to Know & Do 

 

  

Guideline 5:  

Students are able to classify and order data, and organize and display information in 

ways that help analysis and interpretation. 

 

Performance Guidelines: 

Present environmental data in a variety of formats including charts, tables, plots, graphs, 

maps, and flow charts.  For example, chart stream flows, create a map of local businesses 

that require air quality permits, or organize survey results into a table. 

Explain why they chose specific ways of ordering and displaying information.  Consider 

factors such as the question being answered, the type of information, and the purpose of the 

display. 

Present environmental data in ways that demonstrate possible relationships between sets of 

information such as population census counts of bird species and the prevalence of certain 

tree species or habitat types. 

Wisconsin 

Standards: 

ELA (45) B 

 Math (53) A, E, & 

F 

 Sci (58) A, B, & C 

National Standards: 

Arts (69) III 

 ELA (79) III 

 Geo (80) I c & II 

 Math (91) II, V, 

VII, & VIII  

 Sci (96) I b i-v 

Enduring Characteristics: 1, 3 & 7 

Important Characteristics: 1, 2, 3, & 8 
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Strand 1- Questioning, Analysis, & Interpretation Skills:   

Important to Know & Do  

   Guideline 6:  

Students are able to synthesize their observations into coherent explanations. 
 

Performance Guidelines:  

Distinguish between description and explanation and give examples of each based on their 

own environmental investigations. 

Consider the possible relationships among two or more variables. 

Propose explanations based on what they observed or learned through research, selecting 

which evidence to use and accounting for discrepancies.  Synthesize and interpret 

information from a range of sources. 

List strengths and weaknesses of proposed explanations.  Discuss how the proposed 

explanation could be rejected or its reliability improved. 

Use their proposed explanations to form new questions and suggest new avenues of inquiry. 

Wisconsin 

Standards: 

ELA (45) E & F 

 Math (53) A, E, & 

F 

 Sci (58) A, B, & C 

National Standards: 

ELA (79) V 

 Geo (80) I d & I e 

 His (89) I b 

 Math (91) II, V, VII, & VIII  

 Sci (96) I b 

Enduring Characteristics: 1, 3 & 7 

Important Characteristics: 1, 3, 7, & 8 
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Strand 2 ï Guidelines for Knowledge of Environmental Processes & 

Systems: 

Gaining an understanding of the processes and systems that comprise the environment, 

including human social systems and influences is an important component of 

environmental literacy. That understanding is based on knowledge synthesized from across 

traditional disciplines. Environmental processes and systems addressed by citizen science 

are dependent on the types of projects learners are involved in. 

  

9 

7 

8 

 

Important to 

Know and Do 

 

Enduring 

Understanding 

10 11 

12 
13 14 

15 
16 

17 
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Strand 2 - Knowledge of Environmental Processes & Systems:  

Enduring Understanding 

 

  

Guideline 7 ï The Living Environment:  

Students understand that biotic communities are made up of plants and animals that are 

uniquely adapted to live in particular environments. 

 

Wisconsin 

Standards: 

Sci (58) F 1-7 

National Standards: 

Geo (80) VI 

 SB (101) II a 

 Sci (96) III a, III b, & III c 

Performance Guidelines: 

Define and give examples to illustrate the concepts of species, population, community, and 

ecosystem.  Trace and give examples of connections among organisms at those levels of 

organization. 

Link features of internal and external anatomy with the ability of organisms to make or find 

food and reproduce in particular environments. 

Understand that some animals and plant s have adapted to extreme environmental conditions.  

Give examples that are behavioral (e.g., the migration of Canada geese and other birds) and 

physical (e.g., physical structures that enable desert animals and plants to exist on minimal 

amounts of water). 

Describe how organisms differ in how they use energy.  For example, identify organisms that 

use energy quickly for growth and metabolism, and therefore must replace it quickly (e.g., a 

hummingbird) and others that use energy more slowly and therefore need to replace it less 

frequently (e.g., a python).  Predict the habitat needs of these different types of organisms. 

 

Enduring Characteristics: 1 

Important Characteristics: 1 
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Strand 2 - Knowledge of Environmental Processes & Systems:  

Enduring Understanding 

  Guideline 8 ï Environment & Society:  

Students are able to explain that human-caused changes have consequences for the 

immediate environment as well as for other places and future times. 

 

Wisconsin 

Standards: 

Sci (58) H 

Performance Guidelines: 

Describe intended and unintended environmental and social consequences associated with the 

changing use of technologies.  Consider consequences that may be positive as well as 

negative.  For example, discuss particular irrigation methods, different ways of generating 

electrical power, or the use of synthetic pesticides. 

Explain how human-caused environmental changes cause changes in other places.  For 

example, discuss the effects of building a dam on downstream plant and animal communities 

as well as on human communities. 

Describe the effects of a local environmental restoration effort, such as wetlands creation.  

Predict the long-term consequences of such efforts, or a particular restoration project. 

National Standards: 

Geo (80) X 

 Sci (96) IV a, IV b, 

& IV c  

Enduring Characteristics: 1, 2, 3, & 7 

Important Characteristics: 1 & 3 
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Strand 2 - Knowledge of Environmental Processes & Systems:  

Important to Know & Do  

 

  

Guideline 9 ï The Earth as a Physical System:  

Students are able to relate the differences in physical patterns to their causes, e.g. how 

seasonal change is affected by the Earth/sun relationship. 

 

Performance Guidelines: 

Analyze physical patterns such as climate, areas or geothermal activity, soil types, and arid 

regions, suggesting reasons for these patterns.  Explain these patterns in terms of abrupt forces 

(such as earthquakes or major storms) and long-term processes (such as erosion and rock 

formation), as well as those that are human-caused (such as suburban development or 

agricultural practices). 

Predict the consequences of specific physical phenomena such as a hurricane in a coastal area 

or heavy grazing in an arid region. 

Relate physical processes and patterns (such as climate, weather phenomena, and seasonal 

change) to the Earth/sun relationship.  For example, create a model that shows how seasonal 

change is affected by the Earth/sun relationship. 

Wisconsin 

Standards: 

Sci (58) D 1-7 

National Standards: 

SB (101) I a 

 Sci (96) II a & II b 

Enduring Characteristics: 1 & 7 

Important Characteristics: 1 & 8 



Environmental Literacy Guidelines 

23 

 

Strand 2 - Knowledge of Environmental Processes & Systems:  

Important to Know & Do  

  Guideline 10 ï The Living Environment:  

Students recognize and describe the importance of genetic variation in species and 

possible implications of species extinction. 

 

Performance Guidelines: 

Describe some ways in which variation among individuals of the same species can 

sometimes give certain individuals an advantage within a specific environment. 

Describe in general terms the theory of natural selection for particular traits and how that 

process can result in descendants that are quite different from their ancestors. 

Define extinction, cite evidence of extinction, and identify some of its causes. 

Discuss the possible implications of permanent loss of a species and how it affects 

interdependence within an ecosystem. 

Wisconsin 

Standards: 

Sci (58) F 4-8 

National Standards: 

SB (101) II b & II e 

 Sci (96) III b, III c, 

& III d  

Enduring Characteristics: 1 & 7 

Important Characteristics: 1 & 5 
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Strand 2 - Knowledge of Environmental Processes & Systems:  

Important to Know & Do  

 

  

Performance Guidelines: 

Describe and give examples of producer/consumer, predator/prey, and parasite/host 

relationships. 

Identify organisms that are scavengers or decomposers.  Describe the roles they play within 

particular systems focusing on their relationship to other organisms and physical elements of 

the system. 

Summarize how abiotic and biotic components in combination influence the structure of an 

ecosystem.  For example, create a map for the local region that shows average temperature 

and rainfall correlated with local forest, grassland or desert ecosystems.  Or discuss the 

process of soil formation in terms of the interaction of climate, geology, and living 

organisms. 

Guideline 11 ï The Living Environment: 

Students identify and describe major kinds of interactions among organisms or 

populations of organisms. 

 

Wisconsin Standards: 

Sci (58) F 6-8 

National Standards: 

Geo (80) VI  

SB (101) II c 

Sci (96) III c & III d 

Enduring Characteristics: 1 & 6 

Important Characteristics: 1, 2, & 8 
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Strand 2 - Knowledge of Environmental Processes & Systems:  

Important to Know & Do  

   

Performance Guidelines: 

Trace the flow of energy through food webs that identify relationships among organisms in 

natural systems. 

Explain how matter is transferred among organisms and between organisms and their 

environment in these food webs. 

Describe how energy, which enters ecosystems as sunlight, changes form and is transferred in 

the exchanges (production, consumption, and decomposition) that comprise food webs. 

Guideline 12 ï The Living Environment: 

Students describe how energy and matter flow among the biotic and abiotic components 

of the environment. 

 

Wisconsin 

Standards: 

Sci (58) F 9-10 

National Standards: 

SB (101) II d 

Sci (96) III e 

Enduring Characteristics: 1 

Important Characteristics: 1 & 2 
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Strand 2 - Knowledge of Environmental Processes & Systems:  

Important to Know & Do  

 

  

Wisconsin 

Standards: 

Sci (58) G 

SS (64) D 

Performance Guidelines: 

Explain international trade in terms of uneven distribution of resources. 

Describe ways in which the global environment is affected by individual and group actions, as 

well as by government policies and actions having to do with energy use and other forms of 

consumption, waste disposal, resource management, industry, and population. 

Explain how an environmental change in one part of the world can have consequences for other 

places.  For example, develop a map or another visual presentation that shows the effects of 

acid rain or nuclear fallout in places distant from the source of the pollution. 

Identify a variety of global links, including transportation and communication systems, treaties, 

multi-national corporations, and international organizations. 

Guideline 13 ï Humans & Their Societies: 

Students identify and explain ways in which the worldôs environmental, societal, 

economic, cultural, and political systems are linked.  Environmental justice would be an 

appropriate example.  

National Standards: 

C & G (70) II a & II b 

Geo (80) VII & IX 

SB (101) III d 

SS (106) VII 

Enduring Characteristics: 1, 5, & 7 

Important Characteristics: 1 
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Strand 2 - Knowledge of Environmental Processes & Systems:  

Important to Know & Do  

   

Wisconsin 

Standards: 

SS (64) B & D 

Guideline 14 ï Humans & Their Societies: 

Students explain and analyze that human social systems change over time and that 

conflicts sometimes arise over differing viewpoints about the environment. 

 

National Standards: 

SB (101) III a, III b, & III c 

SS (106) II & V 

Performance Guidelines: 

Describe patterns of change within and across cultures, communities, and other groups.  

Consider the rapidity of change, mechanisms that helped spread change, and what motivated 

change.  For example, discuss how and why wastewater treatment became a common practice in 

the United States. 

Explain how change affects individuals and groups differently and give examples of the trade-

offs involved in decisions and actions ranging from the individual to the societal levels.  For 

example, discuss how a decision about where to site a landfill, build a chemical plant, or locate a 

new highway might affect different neighborhoods, businesses, workers, people of varying 

socio-economic status, and others.  Role play their reactions. 

Describe and analyze examples of tensions between individual rights and benefits and the 

societal good.  Illustrate with examples from the local community, possibly including 

disagreements over zoning, controversial proposals to raise taxes to pay for the purchase of open 

space or sewer system upgrades, or tradeoffs between commuting to work individually in a car 

or taking public transportation. 

Identify some of the formal and informal ways that groups (including governments) attempt to 

anticipate, avoid, or resolve conflicts related to the environment. 

 

Enduring Characteristics: 1 & 7 

Important Characteristics: 1 
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Strand 2 - Knowledge of Environmental Processes & Systems:  

Important to Know & Do  

 

  

Wisconsin 

Standards: 

SS (64) A 

Performance Guidelines: 

Analyze physical and human characteristics of places and make inferences about how and 

why these characteristics have developed and changed over time.  For example, use maps and 

satellite photographs to examine how cities change in response to natural disasters such as 

floods, hurricanes, or earthquakes. 

Identify ways in which personal perceptions, culture, and technology influence peopleôs 

perceptions of places.  Discuss the importance of some places (such as Yellowstone National 

Park or the Mississippi River) as cultural symbols. 

Identify regions based on different criteria such as watershed boundaries, sales and service 

areas for different businesses, or the area from which sports teams draw fans or symphony 

orchestras attract audiences. 

Guideline 15 ï Environment & Society: 

Students explore differences in perceptions and importance of places close to home and 

around the world. 

 

National Standards: 

Arts (69) III 

 Geo (80) III, IV, & V 

 SS (106) III & VI 

Enduring Characteristics: 1 

Important Characteristics: 1 



Environmental Literacy Guidelines 

29 

 

Strand 2 - Knowledge of Environmental Processes & Systems:  

Important to Know & Do  

   

Wisconsin 

Standards: 

Sci (58) H 

Performance Guidelines: 

Map and discuss distribution and consumption patterns for specific resources, such as metals, 

fresh water, or certain types of forests.  Note resources that are being rapidly depleted. 

Explain why certain resources (such as oil, coal, or natural gas) are key to development of 

human societies, and identify resources that were critical to development at different times in 

history. 

Explain conflicts between individuals, states, regions, or nations noting factors such as 

differing attitudes about the use of specific resources and scarcity of natural resources.  

Illustrate with local or regional examples such as conflicts over water rights and use of habitat 

for local endangered species. 

Guideline 16 ï Environment & Society: 

Students are able to discuss and explain why uneven distribution of resources around the 

world influences the use of these resources and their perceived value. 

National Standards: 

Econ (78) I 

 Geo (80) XI 

 His (89) I a 

 Sci (96) IV a 

Enduring Characteristics: 1 & 7 

Important Characteristics: 1 
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Strand 2 - Knowledge of Environmental Processes & Systems:  

Important to Know & Do  

 

  

National Standards: 

Geo (80) XIII 

Guideline 17 ï Environment & Society: 

Students relate to and discuss how people in other places around the world 

experience environmental issues similar to the ones they are concerned about 

locally. 

 

Performance Guidelines: 

Identify other places, either contemporary or historical, experiencing issues similar to 

those in the learnerôs community or region. 

Explain how issues arise because of conflicting points of view about a specific proposal, 

event, or condition in the environment.  For example, discuss conflicting perspectives 

about past and present proposals to build large-scale dams such as the Three Gorges 

project in China, the Hetch-Hetchy dam in the U.S., or a similar project in the learnerôs 

region. 

Discuss how disagreements at the heart of environmental issues make them difficult to 

resolve.  Consider the role of understanding, creativity, or compromise in finding 

solutions. 

Enduring Characteristics: 1 & 7 

Important Characteristics: 1 
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Strand 3 ïGuidelines for Skills for Understanding & Addressing 

Environmental Issues: 

Skills and knowledge are refined and applied in the context of environmental issues.  These 

environmental issues are real-life dramas where differing viewpoints about environmental 

problems and their potential solutions are played out.  Environmental literacy includes the 

abilities to define, learn about, evaluate, and act on environmental issues, and are valuable 

goals to include in citizen science curricula. 
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Strand 3 - Skills for Understanding & Addressing Environmental 

Issues: Enduring Understanding 

 

 

 

  

Guideline 18 ï Skills for Analyzing & Investigating Environmental Issues: 

Students apply their knowledge of ecological and human processes and systems to 

identify the consequences of specific environmental issues. 

Performance Guidelines: 

Describe the effects of human actions on specific elements, systems, and processes of the 

environment. 

Analyze issues by looking at trade-offs that have been made.  For example, consider where 

various human activities (such as landfills, highways, chemical factories, or hazardous waste 

incinerators) are located and their effects on different places and different segments of the 

population. 

Speculate about the effects of a proposed state or local environmental regulation.  For example, 

consider effects on different sectors of the economy, neighborhoods, public health, particular 

plant and animal species and communities, and overall environmental quality. 

Predict the consequences of inaction or failure to resolve particular issues. 

Wisconsin 

Standards: 

SS (64) B 

National Standards: 

Geo (80) IX 

 SS (106) II 

Enduring Characteristics: 1 & 7 

Important Characteristics: 1, 3, & 8 
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Strand 3 - Skills for Understanding & Addressing Environmental 

Issues: Enduring Understanding 

   Guideline 19 ï Skills for Analyzing & Investigating Environmental Issues: 

Students identify and develop action strategies for addressing particular issue such as 

environmental stewardship. 

Performance Guidelines: 

Identify different proposals for resolving an environmental issue.  Recognize and explain the 

perspectives on the issue that are embedded in those views. 

Explain why various strategies may be effective in different situations.  Consider their likely 

effects on society and the environment. 

Independently and in groups, develop original strategies to address issues. 

Discern similarities and differences in problem situations which might affect their ability to 

apply strategies that were successful in other places and times. 

Wisconsin 

Standards: 

ELA (45) D 

 SS (64) D 

National Standards: 

ELA (79) VI 

 His (89) I b 

 SS (106) VIII 

Enduring Characteristics: 1, 3, 5, & 7 

Important Characteristics: 1 
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Strand 3 - Skills for Understanding & Addressing Environmental 

Issues: Enduring Understanding 

 

 

  

Wisconsin Standards: 

SS (64) C 

Guideline 20 ï Decision-Making & Citizenship Skills: 

Students begin to see themselves as citizens taking active roles in their communities.  

They plan for and engage in citizen action at levels appropriate to their maturity and 

preparation. 

 

Performance Guidelines: 

Develop action plans they can carry out individually, in small groups, or with a class, club, or 

larger organization.  Include clear reasons and goals for action.  Base these plans on 

knowledge of a range of citizen action strategies and the results of their environmental issue 

investigations. 

Set realistic goals for action and include measures of success consistent with learnersô abilities 

and an understanding of the complexity of the issue. 

Decide whether their plan should be implemented immediately or at another time, changed, or 

abandoned; and carry through with action when appropriate. 

National Standards: 

C & G (70) I a 

 SS (106) VIII 

Enduring Characteristics: 1, 3, & 7 

Important Characteristics: 1 
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Strand 3 - Skills for Understanding & Addressing Environmental 

Issues: Important to Know & Do  

 

  

Wisconsin 

Standards: 

SS (64) A, B, & D 

Guideline 21 ï Skills for Analyzing & Investigating Environmental Issues: 

Students use primary and secondary sources of information, and apply their growing 

research and analytical skills to investigate environmental issues, beginning with those in 

their own community.  Primary sources of information are based on first-hand student 

experiences while secondary sources are gathered from books/literature, community 

members, teachers, etc. 

National Standards: 

Geo (80) VII, VIII, & XII  

 His (89) I b 

 SS (106) I, II, III, IV, V, & VIII  

Performance Guidelines: 

Clearly articulate and define environmental issues.  For example, describe the history and 

origins of the issue, actions that have been taken to address the issue, the apparent effects of 

these actions, and the current situation. 

Identify key individuals and groups involved, their view points, and the types of action they 

support.  Describe areas of conflict and agreement. 

Investigate the issue using secondary sources and original research where needed. 

Examine how others have analyzed and understood the issue, identifying their approaches and 

the assumptions behind them. 

Compare the issue with similar issues from other places and times. 

Enduring Characteristics: 1, 3, 4, 5, 6, & 7 

Important Characteristics: 1, 2, 3, 4, 5, & 6 
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Strand 3 - Skills for Understanding & Addressing Environmental 

Issues: Important to Know & Do  

   

Performance Guidelines: 

Explain how the interplay of ideas and perspectives strengthens the process of inquiry and the 

societal ability to address issues. 

Receive questions and alternative explanations that others offer in discussions as well as in 

readings. 

Explain why it is not always possible to select one correct explanation or a single best approach 

to addressing an issue.  

Guideline 22 ïSkills for Analyzing & Investigating Environmental Issues: 

Students consider the assumptions and interpretations that influence the conclusions they 

and others draw about environmental issues. 

 

Wisconsin 

Standards: 

ELA (45) A, C, & D  

Sci (58) B 

SS (64) D 

National Standards: 

Arts (69) IV 

ELA (79) II, VI, & VII  

 Geo (80) XIII 

 SB (101) IV a 

 Sci (96) I b vi-ix 

SS (106) IV 

Enduring Characteristics: 1 & 2 

Important Characteristics: 1 
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Strand 3 - Skills for Understanding & Addressing Environmental 

Issues: Important to Know & Do  

 

  

Guideline 23 ï Decision-Making & Citizenship Skills: 

Students identify, justify, and clarify their views on environmental issues and alternative 

ways to address them. 

Wisconsin 

Standards: 

SS (64) D 

Performance Guidelines: 

Discuss personal perspectives with classmates, remaining open to new ideas and information. 

Justify their views based on information from a variety of sources, and clear reasoning. 

Discuss their own beliefs and values regarding the environment and relate their personal view of 

environmental issues to these. 

Identify ways in which othersô views correspond or differ with their own views.  

National Standards: 

Arts (69)  I 

Geo (80) XII & XIII 

 His (89) I b 

 SS (106) IV 

Enduring Characteristics: 1, 2, & 3 

Important Characteristics: 1 
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Strand 3 - Skills for Understanding & Addressing Environmental 

Issues: Important to Know & Do  

          Guideline 24 ï Decision-Making & Citizenship Skills: 

Students evaluate whether they believe action is needed in particular situations, and 

decide whether they should be involved. 

 

Wisconsin 

Standards: 

SS (64) C 

Performance Guidelines: 

Discuss whether action is warranted.  Account for factors such as the scale of the problem; 

legal, social, economic, and ecological consequences; and alternatives to citizen action. 

Identify different forms of action that citizens can take in the economic, political, and legal 

spheres, as well as actions aimed at directly improving or maintaining some part of the 

environment or persuading others to take action.  

Speculate about the likely effects of specific actions on society and the environment, and the 

likelihood these actions will resolve a specific environmental issue. 

Point out advantages and disadvantages of their personal involvement, considering factors 

such as their own skills, resources, knowledge, and commitment. 

National Standards: 

SS (106) VIII 

Enduring Characteristics: 1 & 3 

Important Characteristics: 1 
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Strand 3 - Skills for Understanding & Addressing Environmental 

Issues: Important to Know & Do 

 

 

  

Guideline 25 ï Decision-Making & Citizenship Skills: 

Students evaluate the effects of their own actions and actions taken by other individuals 

and groups. 

Performance Guidelines: 

Analyze the effects of decisions, policies, and actions taken by individuals and groups on a 

particular issue. 

Analyze their own actions, explaining apparent effects and discussing them in light of studentsô 

goals and reasons for acting. 

Describe some of the reasons why analyzing the results of actions may be difficult, including the 

scale of the issue, the time required to see effects, and the influence of other actions and factors.  

Wisconsin 

Standards: 

SS (64) C 

National Standards: 

His (89) I b 

SS (106) VIII 

Enduring Characteristics: 1 & 2 

Important Characteristics: 1 
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Strand 4 ï Guidelines for Personal & Civic Responsibility: 

Personal & Civic Responsibility:  Environmentally literate citizens are willing and able to 

act on their own conclusions about what should be done to ensure environmental quality.  

As learners develop and apply concept-based learning and skills for inquiry, analysis, and 

action, they also understand that what they do individually and in groups can make a 

difference.  Citizen science curricula should be developed with learners in mind in order to 

meet the following personal and civic responsibilities. 

 

  

27 

28 
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Enduring 
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none. 
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Strand 4 - Personal & Civic Responsibility: Important to Know & 

Do 

 

  

Guideline 26: 

Students identify and describe the rights and responsibilities of citizenship and their 

importance in promoting the resolution of environmental issues. 

Performance Guidelines: 

Identify rights and responsibilities associated with citizenship, including personal and civic 

responsibilities. 

Describe ways in which commonly accepted rights and responsibilities of citizenship motivate people to 

help resolve environmental issues.  Consider rights and responsibilities such as acquiring, using and 

selling property; the right to vote; freedom of speech and assembly; accepting responsibility for the 

consequences of oneôs actions; obeying the law; and respecting the rights and interests of others.  

Wisconsin Standards: 

SS (64) C 

National Standards: 

C & G (70) III a, III 

b, & III c 

SS (106) VIII 

Enduring Characteristics: 1 

Important Characteristics: 1 
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Strand 4 - Personal & Civic Responsibility: Important to Know & 

Do 

 

  

Guideline 27: 

Students possess a realistic self-confidence in their effectiveness as citizens. 

 

Performance Guidelines: 

Explain the ways in which citizen action and public opinion influence environmental policy decisions. 

Describe how individuals and groups act within society to create change, meet individual needs and 

promote the common good.  Illustrate with examples from environmental issues. 

Describe ways in which their actions have made a difference.  Use examples that begin in the classroom 

and the home, and extend beyond to encompass the broader communities in which students begin to see 

possibilities for action.  

Wisconsin 

Standards: 

SS (64) B & C 

National Standards: 

C & G (70) III e 

SS (106) II & VIII 

Enduring Characteristics: 1 & 3 

Important Characteristics: 1 
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Strand 4 - Personal & Civic Responsibility: Important to Know & 

Do 

 

  

Guideline 28: 

Students understand that their actions can have broad consequences and that they are 

responsible for those consequences. 

Performance Guidelines: 

Analyze some of the effects that their actions (and the actions of their families, social groups, and 

communities) have on the environment, other humans, and other living beings. 

Describe actions in terms of their effects that reach into the future. 

Describe their personal responsibilities, comparing their view of their responsibilities with commonly 

accepted societal views. 

Identify ways in which they feel responsible for helping resolve environmental issues within their 

community.  

National Standards: 

C & G (70) III d 

Enduring Characteristics: 1, 2, & 3 

Important Characteristics 

 

: 1 
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Appendices for State & National Standards 

 

¶ Appendices for Wisconsin State Standards 

o English Language Arts      pg.  45 

o Mathematics        pg.  53 

o Science        pg.  58 

o Social Studies        pg.  64 

¶ Appendices for National Standards      

o Arts          pg.  69 

o Civics & Government      pg.  70 

o Economics        pg.  78 

o English Language Arts      pg.  79 

o Geography        pg.  80 

o History         pg.  89 

o Mathematics        pg.  91 

o Science        pg.  96 

o Science Benchmarks       pg.  101 

o Social Studies        pg.  106 
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The following state standards are taken from Wisconsinôs Model Academic Standards for English 

Language Arts for 5
th
 through 8

th
 grades and correlate with the learning guidelines for citizen 

science.  Included are the theme, specific content and performance standards, and the page 

numbers they are found in the original text. 

A. Reading & Literature (pps. 2-5) 

 

Content Standard: 

 

i. Students in Wisconsin will read and respond to a wide range of writing to 

build an understanding of written materials, of themselves, and of others. 

 

Performance Standards: 

 

1. Use effective reading strategies to achieve their purposes in 

reading: 

 

a. Use knowledge of sentence and word structure, word 

origins, visual images, and context clues to understand 

unfamiliar words and clarify passages of text; 

b. Use knowledge of the visual features of texts, such as 

headings and bold face print, and structures of texts, such 

as chronology and cause-and-effect, as aids to 

comprehension; 

c. Establish purposeful reading and writing habits by using 

texts to find information, gain understanding of diverse 

viewpoints, make decisions, and enjoy the experience of 

reading; 

d. Select, summarize, paraphrase, analyze, and evaluate, 

orally and in writing, passages of texts chosen for specific 

purposes. 

 

2. Read, interpret, and critically analyze literature: 

 

a. Identify the defining features and structure of literary texts, 

such as conflict, representation of character, and point of 

view; 

b. Analyze the effect of characters, plot, setting, language, 

topic, style, purpose, and point of view on the overall 

impact of literature; 

c. Draw on a broad base of knowledge about the genres of 

literature, such as the structure and conventions of essays, 

epics, fables, myths, plays, poems, short stories, and 

novels, when interpreting the meaning of a literary work; 
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d. Develop criteria to evaluate literary merit and explain 

critical opinions about a text, either informally in 

conversation or formally in a well-organized speech or 

essay. 

 

3. Read and discuss literary and non-literary texts in order to 

understand human experience: 

 

a. Provide interpretive responses, orally and in writing, to 

literary and non-literary texts representing the diversity of 

American cultural heritage and cultures of the world; 

b. Identify common historical, social, and cultural themes and 

issues in literary works and selected passages; 

c. Draw on a broad base of knowledge about the themes, 

ideas, and insights found in classical literature while 

reading, interpreting, and reflecting on contemporary texts; 

d. Evaluate the themes and main ideas of a work considering 

its audience and purpose. 

 

4. Read to acquire information: 

 

a. Interpret and use technical resources such as charts, tables, 

travel schedules, timelines, and manuals; 

b. Compare, contrast, and evaluate the relative accuracy and 

usefulness of information from different sources; 

c. Identify and explain information, main ideas, and 

organization found in a variety of informational passages; 

d. Distinguish between the facts found in documents, 

narratives, charts, maps, tables, and other sources and the 

generalizations and interpretations that are drawn from 

them. 

 

B. Writing (pps. 6-9) 

 

Content Standard: 

 

i. Students in Wisconsin will write clearly and effectively to share 

information and knowledge, to influence and persuade, to create and 

entertain. 

 

Performance Standards: 

 

1. Create or produce writing to communicate with different audiences 

for a variety of purposes: 
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a. Write a coherent and complete expository piece, with 

sufficient detail to fulfill its purpose, sufficient evidence to 

support its assertions, language appropriate for its intended 

audience, and organization achieved through clear 

coordination and subordination of ideas; 

b. Write a persuasive piece (such as a letter to a specific 

person or a script promoting a particular product) that 

includes a clear position, a discernible tone, and a coherent 

argument with reliable evidence; 

c. Write a narrative based on experience that uses descriptive 

language and detail effectively, presents a sequence of 

events, and reveals a theme; 

d. Write clear and pertinent responses to verbal or visual 

material that communicate, explain, and interpret the 

reading or viewing experience to a specific audience; 

e. Write creative fiction that includes major and minor 

characters, a coherent plot, effective imagery, descriptive 

language, and concrete detail; 

f. Write in a variety of situations (during an exam, in a 

computer lab) and adapt strategies, such as revision, 

technology, and the use of reference materials, to the 

situation; 

g. Use a variety of writing technologies including pen and 

paper as well as computers; 

h. Write for a variety of readers, including peers, teachers, and 

other adults, adapting content, style, and structure to 

audience and situation. 

 

2. Plan, revise, edit, and publish clear and effective writing: 

a. Produce multiple drafts, including finished pieces, that 

demonstrate the capacity to generate, focus, and organize 

ideas and to revise the language, organization, content, and 

tone of successive drafts in order to fulfill a specific 

purpose for communicating with a specific audience; 

b. Identify questions and strategies for improving drafts in 

writing conferences with a teacher; 

c. Given a writing assignment to be completed in a limited 

amount of time, produce a well developed, well organized, 

and effective response in correct English and an appropriate 

voice. 

 

3. Understand the function of various forms, structures, and 

punctuation marks of standard American English and use them 

appropriately in written communications: 
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a. Understand the function of words, phrases, and clauses in a 

sentence and use them effectively, including coordinate and 

subordinate conjunctions, relative pronouns, and 

comparative adjectives; 

b. Use correct tenses to indicate the relative order of events; 

c. Understand and employ principles of agreement, including 

subject-verb, pronoun-noun, and preposition-pronoun; 

d. Punctuate compound, complex, and compound-complex 

sentences correctly; 

e. Employ the conventions of capitalization; 

f. Spell frequently use words correctly and use effective 

strategies for spelling unfamiliar words. 

 

C. Oral Language (pps. 10-13) 

 

Content Standard: 

 

i. Students in Wisconsin will listen to understand and will speak clearly and 

effectively for diverse purposes. 

 

Performance Standards: 

 

1. Orally communicate information, opinions, and ideas effectively to 

different audiences for a variety of purposes: 

 

a. Share brief impromptu remarks about topics of interest to 

oneself and others; 

b. Speaking from notes or an outline, relate an experience in 

descriptive detail, with a sense of timing and decorum 

appropriate to the occasion; 

c. Perform expressive oral readings of prose, poetry, and 

drama; 

d. Prepare and conduct interviews; 

e. Present a coherent, comprehensive report on differing 

viewpoints on an issue, evaluating the content of the 

material presented, and organizing the presentation in a 

manner appropriate to the audience; 

f. Differentiate between formal and informal contexts and 

employ an appropriate style of speaking, adjusting 

language, gestures, rate, and volume according to audience 

and purpose; 

g. Observe the appropriate etiquette when expressing thanks 

and receiving praise. 
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2. Listen to and comprehend oral communications: 

 

a. Summarize and explain the information conveyed in an oral 

communication, accounting for the key ideas, structure, and 

relationship of parts to the whole; 

b. Distinguish among purposes for listening, such as gaining 

information or being entertained, and take notes as 

appropriate; 

c. Recall significant details and sequence accurately; 

d. Follow a speakerôs argument and represent it in notes; 

e. Evaluate the reliability of information in a communication, 

using criteria based on prior knowledge of the speaker, the 

topic, and the context and on analysis of logic, evidence, 

propaganda devices, and language. 

 

3. Participate effectively in discussion: 

 

a. Participate in discussion by listening attentively, 

demonstrating respect for the opinions of others, and 

responding responsibly and courteously to the remarks of 

others; 

b. Explain and advance opinions by citing evidence and 

referring to sources; 

c. Evaluate the stated ideas and opinions of others, seeking 

clarification through questions; 

d. Invite ideas and opinions of others into the discussion, 

responding clearly and tactfully to questions and 

comments; 

e. Accept and use helpful criticism; 

f. Establish and maintain an open mind when listening to 

othersô ideas and opinions; 

g. Summarize the main points of a discussion, orally and in 

writing, specifying areas of agreement and disagreement 

and paraphrasing contributions; 

h. Attend to the content of discussion rather than the speaker; 

i. Participate in discussion without dominating; 

j. Distinguish between supported and unsupported statements. 

 

D. Language (pps. 14-15) 

 

Content Standard: 

 

i. Students in Wisconsin will apply their knowledge of the nature, grammar, 

and variations of American English. 

 

Performance Standards: 
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1. Develop their vocabulary and ability to use words, phrases, idioms, 

and various grammatical structures as a means of improving 

communication: 

 

a. Consult dictionaries, thesauruses, handbooks, and grammar 

texts when choosing words, phrases, and expressions for 

use in oral and written presentations; 

b. Explain how writers and speakers choose words and use 

figurative language such as similes, metaphors, 

personification, hyperbole, and allusion to achieve specific 

effects; 

c. Choose words purposefully and evaluate the use of words 

in communications designed to inform, explain, and 

persuade. 

 

2. Recognize and interpret various uses and adaptations of language 

in social, cultural, regional, and professional situations, and learn 

to be flexible and responsive in their use of English: 

 

a. Describe how American English is used in various public 

and private contexts, such as school, home and work; 

b. Make appropriate choices when speaking and writing, such 

as formal or informal language, considering the purpose 

and context of the communication; 

c. Evaluate how audience and context affect the selection and 

use of words and phrases, including technical terms, slang, 

and jargon. 

 

E. Media & Technology (pps. 16-17) 

 

Content Standard: 

 

i. Students in Wisconsin will use media and technology critically and 

creatively to obtain, organize, prepare and share information; to influence 

and persuade; and to entertain and be entertained. 

 

Performance Standards: 

 

1. Use computers to acquire, organize, analyze, and communicate 

information: 

 

a. Demonstrate efficient word-processing skills; 

b. Construct and use simple databases; 
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c. Use manuals and on-screen help in connection with 

computer applications; 

d. Perform basic computer operations on various platforms; 

e. Collect information from various on-line sources, such as 

web pages, news groups, and listservs. 

 

2. Make informed judgments about media and products: 

 

a. Recognize common structural features found in print and 

broad cast advertising; 

b. Identify and explain the use of stereotypes and biases 

evident in various media; 

c. Compare the effect of particular symbols and images seen 

in various media; 

d. Develop criteria for selecting or avoiding specific broadcast 

programs and periodicals. 

 

3. Create media products appropriate to audience and purpose: 

 

a. Write informational articles that target audiences of a 

variety of publications; 

b. Use desktop publishing to produce products such as 

brochures and newsletters designed for particular 

organizations and audiences; 

c. Create videotapes and audiotapes designed for particular 

audiences. 

 

4. Demonstrate a working knowledge of media production and 

distribution: 

 

a. Plan a promotion or campaign that involves broadcast and 

print media production and distribution; 

b. Analyze how messages may be affected by financial factors 

such as sponsorship; 

c. Identify advertising strategies and techniques aimed at 

teenagers. 

 

5. Analyze and edit media work as appropriate to audience and 

purpose: 

 

a. Revise media productions by adding, deleting, and 

adjusting the sequence and arrangement of information, 

images, or other content as necessary to improve focus, 

clarity, or effect; 
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b. Develop criteria for comprehensive feedback on the quality 

of media work and use it during production. 

 

F. Research & Inquiry (pps. 18-19) 

 

Content Standard: 

 

i. Students in Wisconsin will locate, use, and communicate information from 

a variety of print and non-print materials. 

 

Performance Standards: 

 

1. Conduct research and inquiry on self-selected or assigned topics, 

issues, or problems and use an appropriate form to communicate 

their findings: 

 

a. Formulate research questions and focus investigation on 

relevant and accessible sources of information; 

b. Use multiple sources to identify and locate information 

pertinent to research including encyclopedias, almanacs, 

dictionaries, library catalogs, indexes to periodicals, and 

various electronic search engines; 

c. Conduct interviews, field studies, and experiments and use 

specialized resources (such as almanacs, fact books, 

pamphlets, and technical manuals) when appropriate to an 

investigation; 

d. Compile, organize, and evaluate information, take notes 

that record and summarize what has been learned and 

extending the investigation to other sources; 

e. Review and evaluate the usefulness of information gathered 

in an investigation; 

f. Produce an organized written and oral report that presents 

and reflects on findings, draws sound conclusions, adheres 

to the conventions for preparing a manuscript, and gives 

proper credit to sources. 
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The following state standards are taken from Wisconsinôs Model Academic Standards for 

Mathematics for 5
th
 through 8

th
 grades and correlate with the learning guidelines for citizen 

science.  Included are the theme, specific content and performance standards, and the page 

numbers they are found in the original text. 

A. Mathematical Processes (pps. 4-5) 

 

Content Standard: 

 

i. Students in Wisconsin will draw on a broad body of mathematical 

knowledge and apply a variety of mathematical skills and strategies, 

including reasoning, oral and written communication, and the use of 

appropriate technology, when solving mathematical, real-world and non-

routine problems. 

 

Performance Standards: 

 

1. Use reasoning abilities to evaluate information, perceive patterns 

identify relationships, formulate questions for further exploration, 

evaluate strategies, justify statements, test reasonableness of 

results, and defend work; 

2. Communicate logical arguments clearly to show why a result 

makes sense; 

3. Analyze non-routine problems by modeling, illustrating, guessing, 

simplifying, generalizing, shifting to another point of view, etc.; 

4. Develop effective oral and written presentations that include: 

appropriate use of technology, the conventions of mathematical 

discourse (e.g., symbols, definitions, labeled drawings), 

mathematical language, clear organization of ideas and procedures, 

and understanding of purpose and audience; 

5. Explain mathematical concepts, procedures, and ideas to others 

who may not be familiar with them; 

6. Read and understand mathematical texts and other instructional 

materials and recognize mathematical ideas as they appear in other 

contexts. 

 

B. Number Operations & Relationships (pps. 6-7) 

 

Content Standard: 

 

i. Students in Wisconsin will use numbers effectively for various purposes, 

such as counting, measuring, estimating, and problem solving. 

 

Performance Standards: 

 

1. Read, represent, and interpret various rational numbers (whole 

numbers, integers, decimals, fractions, and percents) with verbal 
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descriptions, geometric models, and mathematical notation (e.g., 

expanded, scientific, exponential); 

2. Perform and explain operations on rational numbers (add, subtract, 

multiply, divide, raise to a power, extract a root, take opposites and 

reciprocals, determine absolute value); 

3. Generate and explain equivalencies among fractions, decimals, and 

percents; 

4. Express order relationships among rational numbers using 

appropriate symbols (<, >, =, etc.); 

5. Apply proportional thinking in a variety of problem situations that 

include, but are not limited to: ratios and proportions (e.g., rates, 

scale drawings, similarity) and percents, including those greater 

than 100 and less than one (e.g., discounts, rate of increase or 

decrease, sales tax); 

6. Model and solve problems involving number-theory concepts such 

as: prime and composite numbers, divisibility and remainders, 

greatest common factors, and least common multiples; 

7. In problem-solving situations, select and use appropriate 

computational procedures with rational numbers such as: 

calculating mentally, estimating, and creating, using, and 

explaining algorithms using technology (e.g., scientific calculators, 

spreadsheets). 

 

C. Geometry (pps. 8-9) 

 

Content Standard: 

 

i. Students in Wisconsin will be able to use geometric concepts, 

relationships and procedures to interpret, represent, and solve problems. 

 

Performance Standards: 

 

1. Describe special and complex two- and three- dimensional figures 

(e.g., rhombus, polyhedron, cylinder) and their component parts 

(e.g., base, altitude, and slant height) by: naming, defining, and 

giving examples, comparing, sorting, and classifying them, 

identifying and contrasting their properties (e.g., symmetrical, 

isosceles, regular), drawing and constructing physical models to 

specifications, and explaining how these figures are related to 

objects in the environment; 

2. Identify and use relationships among the component parts of 

special and complex two- and three- dimensional figures (e.g., 

parallel sides, congruent faces); 

3. Identify three-dimensional shapes from two-dimensional sketches 

of three-dimensional objects preserving their significant features; 
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4. Perform transformations on two-dimensional figures and describe 

and analyze the effects of the transformations on the figures; 

5. Locate objects using the rectangular coordinate system. 

 

D. Measurement (pps. 10-11) 

 

Content Standard: 

 

i. Students in Wisconsin will select and use appropriate tools (including 

technology) and techniques to measure things to a specified degree of 

accuracy.  They will use measurements in problem-solving situations. 

 

Performance Standards: 

 

1. Identify and describe attributes in situations where they are not 

directly or easily measurable (e.g., distance, area of an irregular 

figure, likelihood of occurrence); 

2. Demonstrate understanding of basic measurement facts, principles, 

and techniques including the following:  approximate comparisons 

between metric and US Customary units (e.g., a liter and a quart 

are about eh same; a kilometer is about six-tenths of a mile), 

knowledge that direct measurement produces approximate, not 

exact, measures, and the use of smaller unites to produce more 

precise measure; 

3. Determine measurement directly using standard units (metric and 

US Customary) with these suggested degrees of accuracy: lengths 

to the nearest mm or 1/16 of an inch, weight (mass) to the nearest 

0.1 g or 0.5 ounce, liquid capacity to the nearest milliliter, angles 

to the nearest degree, temperature to the nearest C or F, and 

elapsed time to the nearest second; 

4. Determine measurements indirectly using: estimation, conversion 

of units within a system (e.g., quarts to cups, millimeters to 

centimeters), ratio and proportion (e.g., similarity, scale drawings), 

geometric formulas to derive lengths, areas, volumes of common 

figures (e.g., perimeter, circumference, surface area), the 

Pythagorean relationship, and geometric relationships and 

properties for angle size (e.g., parallel lines and transversals; sum 

of angles of a triangle; vertical angles). 

 

E. Statistics & Probability (pps. 12-13) 

 

Content Standard: 

 

i. Students in Wisconsin will use data collection and analysis, statistics and 

probability in problem-solving situations, employing technology where 

appropriate. 
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Performance Standards: 

1. Work with data in the context of real-world situations by: 

formulating questions that lead to data collection and 

analysis, designing and conducting a statistical 

investigation, and using technology to generate displays, 

summary statistics, and presentations; 

2. Organize and display data from statistical investigations 

using: appropriate tables, graphs, and/or charts (e.g., circle, 

bar, or line for multiple sets of data), and appropriate plots 

(e.g., line, stem-and-leaf, box, scatter); 

3. Extract, interpret, and analyze information from organized 

and displayed data by using: frequency and distribution, 

including mode and range, central tendencies of data (mean 

and median), indicators of dispersion (e.g., outliers); 

4. Use the results of data analysis to: make predictions, 

develop convincing arguments, and draw conclusions; 

5. Compare several sets of data to generate, test, and, as the 

data dictate, confirm or deny hypotheses; 

6. Evaluate presentations and statistical analyses from a 

variety of sources for: credibility of the source, techniques 

of collection, organization, and presentation of data, 

missing or incorrect data, inferences, and possible sources 

of bias; 

7. Determine the likelihood of occurrence of simple events 

by: using a variety of strategies to identify possible 

outcomes (e.g., lists, tables, tree diagrams), conducting an 

experiment, designing and conducting simulations, 

applying theoretical notions of probability (e.g., that four 

equally likely events have a 25 % chance of happening). 

 

F. Algebraic Relationships (pps. 14-15) 

 

Content Standard: 

 

i. Students in Wisconsin will discover, describe, and generalize simple and 

complex patterns and relationships.  In the context of real-world problem 

situations, the student will use algebraic techniques to define and describe 

the problem to determine and justify appropriate solutions. 

 

Performance Standards: 

 

1. Work with algebraic expressions in a variety of ways 

including: using appropriate symbolism, including 

exponents and variables, evaluating expressions through 
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numerical substitution, generating equivalent expressions, 

and adding and subtracting expressions; 

2. Work with linear and nonlinear patterns and relationships 

in a variety of ways, including: representing them with 

tables, with graphs, and with algebraic expressions, 

equations, and inequalities, describing and interpreting their 

graphical representations (e.g., slope, rate of change, 

intercepts), using them as models of real-world phenomena, 

and describing a real-world phenomenon that a given graph 

might represent; 

3. Recognize, describe, and analyze functional relationships 

by generalizing a rule that characterizes the pattern of 

change among variables.  These functional relationships 

include exponential growth and decay (e.g., cell division, 

depreciation); 

4. Use linear equations and inequalities in a variety of ways, 

including: writing them to represent problem situations and 

to express generalizations, solving them by different 

methods (e.g.,  informally, graphically, with formal 

properties, with technology), writing and evaluating 

formulas (including solving for a specified variable), and 

using them to record and describe solution strategies; 

5. Recognize and use generalized properties and relations, 

including: additive and multiplicative property of equations 

and inequalities, commutativity and associativity of 

addition and multiplication, distributive property, inverses 

and identities for addition and multiplication, and transitive 

property. 
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The following state standards are taken from Wisconsinôs Model Academic Standards for Science 

for 5
th
 through 8

th
 grades and correlate with the learning guidelines for citizen science.  Included 

are the theme, specific content and performance standards, and the page numbers they are found 

in the original text.  Some of the performance standards are broken down further into sub-themes 

and only those applicable are included below. 

A. Science Connections (pps. 4-5) 

 

Content Standard: 

 

Students in Wisconsin will understand that among the science disciplines 

there are unifying themes: systems, order, organization, and interactions; 

evidence, models, and explanations; constancy, change, and measurement; 

evolution, equilibrium, and energy; and form and function.  These themes 

relate and interconnect the Wisconsin science standards to one another. 

 

Performance Standards: 

 

1.  Develop their understanding of the science themes by using the 

themes to frame questions about science-related issues and 

problems;  

2. Describe limitations of science systems and give reasons why 

specific science themes are included in or excluded from those 

systems; 

3. Defend explanations and models by collecting and organizing 

evidence that supports them and critique explanations and models 

by collecting and organizing evidence that conflicts with them; 

4. Collect evidence to show that models developed as explanations 

for events were (and are) based on the evidence available to 

scientists at the time; 

5. Show how models and explanations, based on systems, were 

changed as new evidence accumulated (the effects of constancy, 

evolution, change, and measurement should all be part of these 

explanations); 

6. Use models and explanations to predict actions and events in the 

natural world; 

7. Design real or thought investigations to test the usefulness and 

limitations of a model; 

8. Use the themes of evolution, equilibrium, and energy to predict 

future events or changes in the natural world. 

 

B. Nature of Science (pps. 6-7) 

 

Content Standard: 
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Students in Wisconsin will understand that science is ongoing and 

inventive, and that scientific understandings have changed over time as 

new evidence is found. 

 

Performance Standards: 

 

1.  Describe how scientific knowledge and concepts have changed 

over time in the earth and space, life and environmental, and 

physical sciences; 

2. Identify and describe major changes that have occurred over in 

conceptual models and explanations in the earth and space, life and 

environmental, and physical sciences and identify the people, 

cultures, and conditions that led to these developments; 

3.  Explain how the general rules of science apply to the development 

and use of evidence in science investigations, model-making, and 

applications; 

4. Describe types of reasoning and evidence used outside of science 

to draw conclusions about the natural world; 

5. Explain ways in which science knowledge is shared, checked, and 

extended, and show how these processes change over time; 

6. Explain the ways in which scientific knowledge is useful and also 

limited when applied to social issues. 

 

C. Science Inquiry (pps. 8-9) 

 

Content Standard: 

 

Students in Wisconsin will investigate questions using scientific methods 

and tools, revise their personal understanding to accommodate knowledge, 

and communicate these understandings to others. 

 

Performance Standards: 

 

1. Identify questions they can investigate using resources and 

equipment they have available; 

2. Identify data and locate sources of information including their own 

records to answer the questions being investigated; 

3. Design and safely conduct investigations that provide reliable 

quantitative or qualitative data, as appropriate, to answer their 

questions; 

4. Use inferences to help decide possible results of their 

investigations, use observations to check their inferences; 

5. Use accepted scientific knowledge, models, and theories to explain 

their results and to raise further questions about their 

investigations; 
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6. State what they have learned from investigations, relating their 

inferences to scientific knowledge and to data they have collected 

7. Explain their data and conclusions in ways that allow an audience 

to understand the questions they selected for investigation and the 

answers they have developed; 

8. Use computer software and other technologies to organize, 

process, and present their data; 

9. Evaluate, explain, and defend the validity of questions, hypotheses, 

and conclusions to their investigations; 

10. Discuss the importance of their results and implications of their 

work with peers, teachers, and other adults; 

11. Raise further questions which still need to be answered. 

 

D. Physical Science (pps. 10-11) 

 

Content Standard: 

 

Students in Wisconsin will demonstrate an understanding of the physical 

and chemical properties of matter, the forms and properties of energy, and 

the ways in which matter and energy interact. 

 

Performance Standards: 

 

Properties & Changes of Properties in Matter 

 

1. Observe, describe, and measure physical and chemical properties 

of elements and other substances to identify and group them 

according to properties such as density, melting points, boiling 

points, conductivity, magnetic attraction, solubility, and reactions 

to common physical and chemical tests; 

2. Use the major ideas of atomic theory and molecular theory to 

describe physical and chemical interactions among substances, 

including solids, liquids, and gases; 

3. Understand how chemical interactions and behaviors lead to new 

substances with different properties; 

4. While conducting investigations, use the science themes to develop 

explanations of physical and chemical interactions and energy 

exchanges. 

 

Motions & Forces: 

 

5. While conducting investigations, explain the motion of objects by 

describing the forces acting on them; 

6. While conducting investigations, explain the motion of objects 

using concepts of speed, velocity, acceleration, friction, 

momentum, and changes over time, among others, and apply these 
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concepts and explanations to real-life situations outside the 

classroom; 

7. While conducting investigations of common physical and chemical 

interactions occurring in the laboratory and the outside world, use 

commonly accepted definitions of energy and the idea of energy 

conservation. 

 

E. Life & Environmental Science (pps. 14-15) 

 

Content Standard: 

 

Students in Wisconsin will demonstrate an understanding of the 

characteristics and structures of living things, the processes of life, and 

how living things interact with one another and their environment. 

 

Performance Standards: 

 

Structure & Function in Living Things: 

 

1. Understand the structure and function of cells, organs, tissues, 

organ systems, and whole organisms; 

2. Show how organisms have adapted structures to match their 

functions, providing means of encouraging individual and group 

survival within specific environments; 

3. Differentiate between single-celled and multiple-celled organisms 

(humans) through investigation, comparing the cell functions of 

specialized cells for each type of organism. 

 

Reproduction & Heredity: 

 

4. Investigate and explain that heredity is comprised of the 

characteristic traits found in genes within the cell of an organism; 

5. Show how different structures both reproduce and pass on 

characteristics of their group. 

 

Regulation & Behavior: 

 

6. Understand that an organism is regulated both internally and 

externally; 

7. Understand that an organism's behavior evolves through adaptation 

to its environment. 

Populations & Ecosystems: 

 

8. Show through investigations how organisms both depend on and 

contribute to the balance or imbalance of populations and/or 
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ecosystems, which in turn contribute to the total system of life on 

the planet. 

 

Diversity & Adaptations of Organisms: 

 

9. Explain how some of the changes on the earth are contributing to 

changes in the balance of life and affecting the survival or 

population growth of certain species; 

10. Project how current trends in human resource use and population 

growth will influence the natural environment, and show how 

current policies affect those trends. 

 

F. Science Applications (pps. 16-17) 

 

Content Standard: 

 

Students in Wisconsin will demonstrate an understanding of the 

relationship between science and technology and the ways in which that 

relationship influences human activities. 

 

Performance Standards: 

 

1. Identify and investigate the skills people need for a career in 

science or technology and identify the academic courses that a 

person pursuing such a career would need; 

2. Explain how current scientific and technological discoveries have 

an influence on the work people do and how some of these 

discoveries also lead to new careers;  

3. Illustrate the impact that science and technology have had, both 

good and bad, on careers, systems, society, environment, and 

quality of life ; 

4. Propose a design (or re-design) of an applied science model or a 

machine that will have an impact in the community or elsewhere in 

the world and show how the design (or re-design) might work, 

including potential side-effects;  

5. Investigate a specific local problem to which there has been a 

scientific or technological solution, including proposals for 

alternative courses of action, the choices that were made, reasons 

for the choices, any new problems created, and subsequent 

community satisfaction; 

6. Use current texts, encyclopedias, source books, computers, experts, 

the popular press, or other relevant sources to identify examples of 

how scientific discoveries have resulted in new technology;  

7. Show evidence of how science and technology are interdependent, 

using some examples drawn from personally conducted 

investigations. 
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G. Science in Social & Personal Perspectives (pps. 18-19) 

 

Content Standard: 

 

Students in Wisconsin will use scientific information and skills to make 

decisions about themselves, Wisconsin, and the world in which they live. 

 

Performance Standards: 

 

1. Evaluate the scientific evidence used in various media (for 

example, television, radio, Internet, popular press, and scientific 

journals) to address a social issue, using criteria of accuracy, logic, 

bias, relevance of data, and credibility of sources; 

2. Present a scientific solution to a problem involving the earth and 

space, life and environmental, or physical sciences and participate 

in a consensus-building discussion to arrive at a group decision; 

3. Understand the consequences of decisions affecting personal 

health and safety. 
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The following state standards are taken from Wisconsinôs Model Academic Standards for Social 

Studies for 5
th
 through 8

th
 grades and correlate with the learning guidelines for citizen science.  

Included are the theme, specific content and performance standards, and the page numbers they 

are found in the original text. 

A. Geography: People, Places, & Environments (pps. 2-3) 

 

Content Standard: 

 

Students in Wisconsin will learn about geography through the study of 

the relationships among people, places, and environments. 

 

Performance Standards: 

 

1. Use a variety of geographic representations, such as political, 

physical, and topographic maps, a globe, aerial photographs, 

and satellite images, to gather and compare information about a 

place; 

2. Construct mental maps of selected locales, regions, states, and 

countries and draw maps from memory, representing relative 

location, direction, size, and shape; 

3. Use an atlas to estimate distance, calculate scale, identify 

dominant patterns of climate and land use, and compute 

population density; 

4. Conduct a historical study to analyze the use of the local 

environment in Wisconsin community and to explain the effect 

of this use on the environment; 

5. Identify and compare the natural resource bases of different 

states and regions in the United States and elsewhere in the 

world, using a statistical atlas, aerial photographs, satellite 

images, and computer databases; 

6. Describe and distinguish between the environmental effects on 

the earth of short-term physical changes, such as those caused 

by floods, droughts, and snowstorms, and long-term physical 

changes, such as those caused by plate tectonics, erosion, and 

glaciations; 

7. Describe the movement of people, ideas, diseases, and products 

throughout the world; 

8. Describe and analyze the ways in which people in different 

regions of the world interact with their physical environments 

through vocational and recreational activities; 

9. Describe how buildings and their decoration reflect cultural 

values and ideas, providing examples such as cave paintings, 

pyramids, sacred cities, castles, and cathedrals; 

10. Identify major discoveries in science and technology and 

describe their social and economic effects on the physical and 

human environment; 
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11. Give examples of the causes and consequences of current 

global issues, such as the expansion of global markets, the 

urbanization of the developing world, the consumption of 

natural resources, and the extinction of species, and suggest 

possible responses by various individuals, groups, and nations. 

 

B. History: Time, Continuity, & Change (pps. 4-7) 

 

Content Standard: 

Students in Wisconsin will learn about the history of Wisconsin, the 

United States, and the world, examining change and continuity over 

time in order to develop historical perspective, explain historical 

relationships, and analyze issues that affect the present and the future. 

 

Performance Standards: 

 

1. Interpret the past using a variety of sources, such as 

biographies, diaries, journals, artifacts, eyewitness interviews, 

and other primary source materials, and evaluate the credibility 

of sources used; 

2. Employ cause-and-effect arguments to demonstrate how 

significant events have influenced the past and the present in 

United States and world history; 

3. Describe the relationships between and among significant 

events, such as the causes and consequences of wars in United 

States and world history; 

4. Explain how and why events may be interpreted differently 

depending upon the perspectives a participants, witnesses, 

reporters, and historians; 

5. Use historical evidence to determine and support a position 

about important political values, such as freedom, democracy, 

equality, or justice, and express the position coherently; 

6. Analyze important political values such as freedom, 

democracy, equality, and justice embodied in documents such 

as the Declaration of Independence, the United States 

Constitution, and the Bill of Rights; 

7. Identify significant events and people in the major eras of 

United States and world history; 

8. Identify major scientific discoveries and technological 

innovations and describe their social and economic effects on 

society; 

9. Explain the need for laws and policies to regulate science and 

technology; 

10. Analyze examples of conflict, cooperation, and 

interdependence among groups, societies, or nations; 
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11. Summarize major issues associated with the history, culture, 

tribal sovereignty, and current status of the American Indian 

tribes and bands in Wisconsin; 

12. Describe how history can be organized and analyzed using 

various criteria to group people and events chronologically, 

geographically, thematically, topically, and by issues. 

 

C. Political Science & Citizenship: Power, Authority, Governance, & Responsibility 

(pps.8-9) 

 

Content Standard: 

 

Students in Wisconsin will learn about political science and acquire 

the knowledge of political systems necessary for developing individual 

civic responsibility by studying the history and contemporary uses of 

power, authority, and governance. 

 

Performance Standards: 

 

1. Identify and explain democracyôs basic principles, including 
individual rights, responsibility for the common good, equal 

opportunity, equal protection of the laws, freedom of speech, 

justice, and majority rule with protection for minority rights; 

2. Identify, cite, and discuss important political documents, such 

as the Constitution, the Bill of Rights, and landmark decisions 

of the Supreme Court, and explain their function in the 

American political system; 

3. Explain how laws are developed, how the purposes of 

government are established, and how the powers of 

government are acquired, maintained, justified, and sometimes 

abused; 

4. Describe and explain how the federal system separates the 

powers of federal, state, and local governments in the United 

States, and how legislative, executive, and judicial powers are 

balanced at the federal level; 

5. Explain how the federal system and the separation of powers in 

the Constitution work to sustain both majority rule and 

minority rights; 

6. Explain the role of political parties and interest groups in 

American politics; 

7. Locate, organize, and use relevant information to understand an 

issue of public concern, take a position, and advocate the 

position in a debate; 

8. Identify ways in which advocates participate in public policy 

debates; 
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9. Describe the role of international organization such as military 

alliances and trade associations. 

 

D. The Behavioral Sciences: Individuals, Institutions, & Society (pps. 12-13) 

 

Content Standard: 

 

Students in Wisconsin will learn about the behavioral sciences by 

exploring concepts from the discipline of sociology, the study of the 

interactions among individuals, groups, and institutions; the discipline 

of psychology, the study of factors that influence individual identity 

and learning; and the discipline of anthropology, the study of cultures 

in various times and settings. 

 

Performance Standards: 

 

1. Give examples to explain and illustrate the influence or prior 

knowledge, motivation, capabilities, personal interests, and 

other factors on individual learning; 

2. Give examples to explain and illustrate how factors such as 

family, gender, and socioeconomic status contribute to 

individual identity and development; 

3. Describe the ways in which local, regional, and ethnic cultures 

may influence the everyday lives of people; 

4. Describe and explain the means by which individuals, groups, 

and institutions may contribute to social continuity and change 

within a community; 

5. Describe and explain the means by which groups and 

institutions meet the needs of individuals and societies; 

6. Describe and explain the influence of status, ethnic origin, race, 

gender, and age on the interactions of individuals; 

7. Identify and explain examples of bias, prejudice, and 

stereotyping, and how they contribute to conflict in a society; 

8. Give examples to show how the media may influence the 

behavior and decision-making of individuals and groups; 

9. Give examples of the cultural contributions of racial and ethnic 

groups in Wisconsin, the United States, and the world; 

10. Explain how language, art, music, beliefs, and other 

components of culture can further global understanding or 

cause misunderstanding; 

11. Explain how beliefs and practices, such as ownership of 

property or status at birth, may lead to conflict among people 

of different regions or cultures and give examples of such 

conflicts that have and have not been resolved; 

12. Describe conflict resolution and peer mediation strategies used 

in resolving differences and disputes; 
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13. Select examples of artistic expressions from several different 

cultures for the purpose of comparing and contrasting the 

beliefs expressed; 

14. Describe cooperation and interdependence among individuals, 

groups and nations, such as helping others in times of crisis. 
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The following national standards are taken from National Standards for Arts Education for 5
th
 

through 8
th
 grades and correlate with the learning guidelines for citizen science.  Included are the 

specific art and content standards, as well as the page numbers they are found in the original text. 

I. Dance (pp 40) 

 

Content Standards: 

 

i. Understanding dance as a way to create and communicate meaning 

 

II.  Theatre (pp. 47):  

 

Content Standards: 

 

i. Researching by using cultural and historical information to support 

improvised and scripted scenes 

 

 

III.  Visual Arts (pp. 50) 

 

Content Standards: 

 

i. Understanding and applying media, techniques, and processes 

 

ii.  Choosing and evaluating a range of subject matter, symbols, and ideas 

 

 

IV.  Visual Arts (pp. 51) 

 

Content Standards: 

 

i. Reflecting upon and assessing the characteristics and merits of their work 

and the work of others 
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The following national standards are taken from National Standards for Civics and Government 

for 5
th
 through 8

th
 grades and correlate with the learning guidelines for citizen science.  Included 

are the aims, goals and specific content and performance standards, as well as the page numbers 

they are found in the original text. 

 

 

I. How does the government established by the Constitution embody the purposes, 

values, and principles of American democracy? (pps. 68-70) 

 

a. How does the American political system provide for choice and opportunities for 

participation? 

 

Content and Performance Standards: 

 

i. The Public Agenda: Students should be able to explain what is meant by 

the public agenda and how it is set. 

1. Explain that the public agenda consists of those matters that 

occupy public attention at any particular time 

2. Describe how the public agenda is shaped by political leaders, 

interest groups, the media, state and federal courts, individual 

citizens 

3. Explain how individuals can help to shape the public agenda 

 

ii.  Political Communication:  Students should be able to evaluate, take, and 

defend positions on the influence of the media on American political life. 

1. Explain the importance of freedom of the press to informed 

participation in the political system 

2. Evaluate the influence of television, radio, the press, newsletters, 

and emerging means of electronic communication on American 

politics 

3. Explain how Congress, the president, the Supreme Court, and state 

and local public officials use the media to communicate with the 

citizenry 

4. Explain how citizens can evaluate information and arguments 

received from various sources so that they can make reasonable 

choices on public issues and among candidates for political office 

5. Evaluate opportunities the media provide for individuals to 

monitor actions of their government 

6. Evaluate opportunities the media provide for individuals to 

communicate their concerns and positions on current issues 

 

iii.  Political Parties, Campaigns, and Elections: Students should be able to 

explain how political parties, campaigns, and elections provide 

opportunities for citizens to participate in the political process. 
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1. Describe the role of political parties 

2. Describe various kinds of elections 

3. Explain ways individuals can participate in political parties, 

campaigns, and elections 

 

iv. Association and Groups: Students should be able to explain how interest 

groups, unions, and professional organizations provide opportunities for 

citizens to participate in the political process. 

1. Describe the historical roles of prominent associations and groups 

in local, state, or national politics 

2. Describe the contemporary roles of prominent associations and 

groups in local, state, or national politics 

3. Explain how and why Americans become members of associations 

and groups 

4. Explain how individuals can participate in the political process 

through membership in associations and groups 

 

v. Forming and Carrying out Public Policy: Students should be able to 

explain how public policy is formed and carried out at local, state, and 

national levels and what roles individuals can play in the process. 

1. Define public policy and identify examples at local, state, and 

national levels 

2. Describe how public policies are formed and implemented 

3. Explain how citizens can monitor and influence the formation and 

implementation of public policies 

4. Explain why conflicts about values, principles, and interests may 

make agreement difficult or impossible on certain issues of public 

policy 

 

II.  What is the relationship of the United States to other nations and to world affairs? 

(pps. 71-73) 

 

a. How is the world organized politically? 

 

Content Standards: 

 

i. Nation-states:  Students should be able to explain how the world is 

organized politically. 

1. Describe how the world is divided into nation-states that claim 

sovereignty over a defined territory and jurisdiction over everyone 

within it 

2. Explain why where is no political organization at the international 

level with power comparable to that of the nation-state 

 

ii.  Interaction among Nation-states: Students should be able to explain how 

nation-states interact with each other. 
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1. Describe the most important means nation-states use to interact 

with one another, e.g., trade, diplomacy, treaties and agreements, 

humanitarian aid, economic incentives and sanctions, military 

force and the threat of force 

2. Explain reasons for the breakdown of order among nation-states 

3. Explain the consequences of the breakdown of order among 

nation-states 

4. Explain why and how the breakdown of order among nation-states 

can affect their own lives 

 

iii.  United Statesô Relations with other Nation-states: Students should be able 

to explain how United States foreign policy is made and the means by 

which it is carried out. 

1. Explain the most important powers the United States Constitution 

gives to the Congress, president, and federal judiciary in foreign 

affairs 

2. Describe various means used to attain the ends of United States 

foreign policy 

3. Identify important current foreign policy issues and evaluate the 

means the United States is using to deal with them 

 

iv. International Organizations: Students should be able to explain the role of 

major international organizations in the world today. 

1. Describe the purposes and functions of major governmental 

international organizations 

2. Describe the purposes and functions of major nongovernmental 

international organizations 

 

b. How has the United States influenced other nations and how have other nations 

influenced American politics and society? 

 

Content Standards:  

 

i. Impact of the American Concept of Democracy and Individual Rights on 

the World: Students should be able to describe the influence of American 

political ideas on other nations. 

1. Describe the impact on other nations of the American Revolution 

and of the values and principles expressed in the Declaration of 

Independence and the United States Constitutions, including the 

Bill of Rights 

2. Describe the influence American ideas about rights have had on 

other nations and international organizations 

3. Describe the impact of other nationsô ideas about rights on the 
United States 
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ii.  Political, Demographic, and Environmental Developments: Students 

should be able to explain the effects of significant political, demographic, 

and environmental trends in the world. 

1. Describe the impact of current political developments in the world 

on the United States 

2. Describe the impact of major demographic trends on the United 

States 

3. Describe environmental conditions that affect the United States 

 

III.  What are the roles of the citizen in American democracy? (pps. 74-83) 

 

a. What is citizenship? 

 

Content Standards: 

 

i. The Meaning of Citizenship: Students should be able to explain the 

meaning of American citizenship. 

1. Explain the important characteristics of citizenship in the United 

States 

2. Explain that Americans are citizens of both their state and the 

United States 

 

ii.  Becoming a Citizen: Students should be able to explain how one becomes 

a citizen of the United States. 

1. Explain that anyone born in the United States is a U.S. citizen 

2. Explain the distinction between citizens and noncitizens (aliens) 

3. Describe the process by which noncitizens may become citizens  

4. Compare naturalization in the United States with that of other 

nations 

5. Evaluate the criteria established by law that are used for admission 

to citizenship in the United States 

 

b. What are the rights of citizens? 

 

Content Standards: 

 

i. Personal Rights: Students should be able to evaluate, take, and defend 

positions on issues involving personal rights. 

1. Identify personal rights 

2. Identify the major documentary sources of personal rights 

3. Explain the importance to the individual and to society of such 

persona rights 

4. Identify and evaluate contemporary issues that involve personal 

rights 
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ii.  Political Rights: Students should be able to evaluate, take, and defend 

positions on issues involving political rights. 

1. Identify political rights 

2. Explain the meaning of political rights as distinguished from 

personal rights 

3. Identify major statements of political rights in documents such as 

the Declaration of Independence, U. S. Constitution, Bill of Rights, 

civil rights legislation, and state constitutions 

4. Explain the importance to the individual and society of such 

political rights as freedom of speech, press, assembly and petition, 

and right to vote and to seek public office 

5. Identify and evaluate contemporary issues that involve political 

rights. 

 

iii.  Economic Rights: Students should be able to evaluate, take, and defend 

positions on issues involving economic rights. 

1. Identify important economic rights, e.g., property, work, change 

employment 

2. Identify statements of economic rights in the United States 

Constitution 

3. Explain the importance to the individual and to society of such 

economic rights 

4. Identify and evaluate contemporary issues regarding economic 

rights 

 

iv. Scope and Limits of Rights: Students should be able to evaluate, take, and 

defend positions on issues regarding the proper scope and limits of rights. 

1. Explain what is meant by the ñscope and limitsò of a right 

2. Explain the argument that all rights have limits 

3. Explain criteria commonly used in determining what limits should 

be placed on specific rights 

4. Identify and evaluate positions on contemporary conflict between 

rights 

5. Identify and evaluate positions on a contemporary conflict between 

rights and other social values and interests 

 

c. What are the responsibilities of citizens? 

 

Content Standards: 

 

i. Personal Responsibilities:  Students should be able to evaluate, take, and 

defend positions on the importance of personal responsibilities to the 

individual and to society. 

1. Evaluate the importance of commonly held personal 

responsibilities 
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2. Identify and evaluate contemporary issues that involve personal 

responsibilities 

 

ii.  Civic Responsibilities: Students should be able to evaluate, take, and 

defend positions on the importance of civic responsibilities to the 

individual and society. 

1. Evaluate the importance of commonly held civic responsibilities 

2. Explain the meaning of civic responsibilities as distinguished from 

personal responsibilities 

3. Evaluate when their responsibilities as Americans require that their 

personal rights and interests be subordinated to the public good 

4. Evaluate the importance for the individual and society of fulfilling 

civic responsibilities 

5. Identify and evaluate contemporary issues that involve civic 

responsibilities 

 

d. What dispositions or traits of character are important to the preservation and 

improvement of American Constitutional democracy? 

 

Content Standards: 

 

i. Dispositions that Enhance Citizen Effectiveness and Promote the Healthy 

Functioning of American Constitutional Democracy: Students should be 

able to evaluate, take, and defend positions on the importance of certain 

dispositions or traits of character to themselves and American 

constitutional democracy. 

1. Explain the importance to the individual and society of the 

following dispositions or traits of character: individual 

responsibility, self-discipline/self-governance, civility, courage, 

respect for the rights of other individuals, respect for law, honest, 

open mindedness, critical mindedness, negotiation and 

compromise, persistence, civic mindedness, compassion, and 

patriotism 

 

e. How can citizens take part in civic life? 

 

Content Standards: 

 

i. Participations in Civic and Political Life and the Attainment of Individual 

and Public Goals: Students should be able to explain the relationship 

between participating in civic and political life and the attainment of 

individual and public goals. 

1. Identify examples of their own individual goals and explain how 

their participation in civic and political life can help to attain them 

2. Identify examples of public goals and explain how participation in 

civic and political life can help to attain them 
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ii.  The Difference between Political and Social Participation: Students should 

be able to explain the difference between political and social participation. 

1. Explain what distinguished political form social participation 

2. Explain the importance of both political and social participation to 

American constitutional democracy 

3. Identify opportunities in their own community for both political 

and social participation 

 

iii.  Forms of Political Participation: Students should be able to describe the 

means by which Americans can monitor and influence politics and 

government. 

1. Explain how Americans can use the following means to monitor 

and influence politics and government at local, state, and national 

levels: voting, informed about public issues, discussing public 

issues, communicating with public officials, joining political 

parties, attending meetings of governing bodies, working in 

campaigns, taking part in peaceful demonstration, circulating and 

signing petitions, and contributing money to political parties or 

causes 

2. Describe historical and current examples of citizen movements 

seeking to promote individual rights and the common good 

3. Explain what civil disobedience is, how it differs from other forms 

or protest, what its consequences might be, and circumstances 

under which it might be justified 

4. Explain why becoming knowledgeable about public affairs and the 

values of principles of American constitutional democracy and 

communicating that knowledge to others is a form or political 

participation 

 

iv. Political Leadership and Public Service: Students should be able to explain 

the importance of political leadership and public service in a constitutional 

democracy. 

1. Describe personal qualities necessary for political leadership 

2. Explain the functions of political leadership and why leadership is 

a vital necessity in a constitutional democracy 

3. Explain and evaluate ethical dilemmas that might confront political 

leaders 

4. Identify opportunities for political leadership in their own school, 

community, state, and the nation 

5. Explain the importance of individuals working cooperatively with 

their elected leaders  

6. Evaluated the role of ñthe loyal oppositionò in a constitutional 
democracy 

7. Explain the importance of public service in a constitutional 

democracy 
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8. Identify opportunities for public service in their own school, 

community, state and the nation 

9. Identify career opportunities in public service 

 

v. Knowledge and Participation: Students should be able to explain the 

importance of knowledge to competent and responsible participation in 

American democracy. 

1. Explain why becoming knowledgeable about public affairs and the 

values and principles of American constitutional democracy and 

communicating that knowledge to others is an important form of 

participation 

2. Explain how awareness of the nature of American constitutional 

democracy may give citizens the ability to reaffirm or change 

fundamental constitutional values 

3. Evaluate the claim that constitutional democracy requires the 

participation of an attentive, knowledgeable, and competent 

citizenry 
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The following national standards are taken from Voluntary National Standards in Economics for 

5
th
 through 8

th
 grades and correlate with the learning guidelines for citizen science.  Included are 

the content/performance standard, standard benchmarks, and the page numbers it is found in the 

original text. 

 

I. Content/Performance Standard 1 (pps. 1-3) 

 

a. Students will understand that productive resources are limited.  Therefore, people 

cannot have all the goods and services they want; as a result, they must choose 

some things and give up others. 

 

i. Students will be able to use this knowledge to identify what they gain and 

what they give up when they make choices. 

 

Performance Standard Benchmarks: 

 

1. Scarcity is the condition of not being able to have all the goods and 

services one wants.  It exists because human wants for goods and 

services exceed the quantity of goods and services that can be 

produced using all available resources. 

2. Like individuals, governments and societies experience scarcity 

because human wants exceed what can be made from all available 

resources. 

3. Choices involve trading off the expected value of one opportunity 

against the expected value of its best alternative. 

4. The choices people make have both present and future 

consequences. 

5. The evaluation of choices and opportunity costs is subjective; such 

evaluations differ across individuals and societies. 
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The following national standards are taken from Standards for the English Language Arts for 5
th
 

through 8
th
 grades and correlate with the learning guidelines for citizen science.  Included are the 

specific content standards and the page numbers they are found in the original text. 

I. Students read a wide range of print and non-print texts to build an understanding of 

texts, of themselves, and of the cultures of the United States and the world; to acquire 

new information; to respond to the needs and demands of society and the workplace; 

and for personal fulfillment.  Among these texts are fiction and nonfiction, classic and 

contemporary works.  (pps. 27-28) 

 

II.  Students apply a wide range of strategies to comprehend, interpret, evaluate, and 

appreciate texts.  They draw on their prior experience, their interactions with other 

readers and writers, their knowledge of word meaning and of other texts, their word 

identification strategies, and their understanding of textual features (e.g., sound-letter 

correspondence, sentence structure, context, graphics).  (pps. 31-33) 

 

III.  Students employ a wide range of strategies as they write and use different writing 

process elements appropriately to communicate with different audiences for a variety 

of purposes.  (pps. 35-36) 

 

IV.  Students conduct research on issues and interests by generating ideas and questions, 

and by posing problems.  They gather, evaluate, and synthesize data from a variety of 

sources (e.g., print and non-print texts, artifacts, people) to communicate their 

discoveries in ways that suit their purpose and audience.  (pps. 38-39) 

 

V. Students use a variety of technological and informational resources (e.g., libraries, 

databases, computer networks, video) to gather and synthesize information and to 

create and communicate knowledge.  (pps. 29-30) 

 

VI.  Students develop an understanding of and respect for diversity in language use, 

patterns, and dialects across cultures, ethnic groups, geographic regions, and social 

roles.  (pps. 41-42) 

 

VII.  Students participate as knowledgeable, reflective, creative, and critical members of a 

variety of literacy communities.  (pps. 44-45) 

 

  



Appendix of National Standards: Geography  

80 

 

The following national standards are taken from Geography for Life: National Geography 

Standards for 5
th
 through 8

th
 grades and correlate with the learning guidelines for citizen science.  

The appendix is divided into geographic skill sets, and the themes, goals and specific 

content/performance standards.  The page numbers where the information is found in the original 

text is also included. 

 

I. Geographic Skills & Perspectives (pps. 49-52) 

 

a. Asking Geographic Questions 

 

Geographic Skill Set 1 with Specific Skills: 

 

i. Identify geographic issues, define geographic problems, and pose 

geographic questions. 

1. Analyze newspaper and magazine articles and identify geographic 

issues and problems evident in the articles 

2. Develop geographic questions about issues in subjects other than 

geography (e.g., language arts, history, science) 

3. Ask questions about geographic problems in local issues relating to 

traffic, the environment, land use, housing, etc., and then 

summarize these problems by preparing written or oral statements, 

maps, and graphs 

ii.  Plan how to answer geographic questions. 

1. Develop questions to obtain information about a place, put the 

questions to likely informants, and then prepare a short description 

of their answers 

2. Identify and organize issues that should be considered in tackling a 

geographic problem (e.g., identify the factors involved in the 

location and design of a school playground) 

 

b. Acquiring Geographic Information 

 

Geographic Skill Set 2 with Specific Skills: 

 

i. Use a variety of research skills to locate and collect geographic data. 

1. Enter and retrieve population information on a computer, using 

databases, spreadsheets, and other sources 

2. Know how to find as well as choose appropriate sources of 

information (e.g., periodicals, Census materials, databases, 

reference works, etc.) 

3. Conduct interviews and field surveys in the studentôs local 
community to collect geographic information 

ii.  Use maps to collect and/or compile geographic information. 

1. Use cartograms, such as one dealing with petroleum production to 

prepare a list of major producers 



Appendix of National Standards: Geography  

81 

 

2. Read aerial photographs to recognize patterns apparent from the air 

and identify the patterns on a topographic map of the same area 

3. Describe phenomena reported on a map 

iii.  Systematically observe the physical and human characteristics of places 

on the basis of field work. 

1. Conduct field survey to be able to map information about land use 

2. Take photographs and/or shoot videos or prepare sketches of 

human features and physical features of the landscape 

3. View pictures and video images of a place to collect geographic 

information 

 

c. Organizing Geographic Information 

 

Geographic Skill Set 3 with Specific Skills: 

 

i. Prepare various forms of maps as a means of organizing geographic 

information. 

1. Use area data to create choropleth maps 

2. Use maps to plot information contained in graphs 

3. Use isolines to map information 

ii.  Prepare various forms of graphs to organize and display geographic 

information. 

1. Use weather data to produce climagraphs 

2. Use population data to produce population pyramids for a variety 

of countries 

3. Use computer programs to graph data from geographic databases 

iii.  Prepare various forms of diagrams, tables, and charts to organize and 

display geographic information. 

1. Create a table to compare data on a specific topic for different 

geographic regions 

2. Use flowcharts and diagrams to illustrate inputs, outputs, elements, 

feedbacks, and other aspects of physical and human systems 

3. Organize data in tables or diagrams to make decisions or draw 

conclusions 

iv. Integrate various types of materials to organize geographic information. 

1. Prepare overlays of different types of geographic information to 

create a geographic information system 

2. Organize materials for a multimedia report 

 

d. Analyzing Geographic Information 

 

Geographic Skill Set 4 with Specific Skills: 

 

i. Interpret information obtained from maps, aerial photographs, satellite-

produced images and geographic information systems (GIS). 

1. Draw inferences from information presented in maps 
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2. Use maps to recognize spatial associations and relationships 

between locations 

3. Interpret information from map overlays to prepare a description of 

the geography of a region or place 

4. Evaluate geographic information to identify the possibility of bias 

ii.  Use statistics and other quantitative techniques to evaluate geographic 

information. 

1. Use data obtained from quantitative methods of analysis to identify 

trends and patterns in data 

2. Produce summaries of geographic information 

3. Cross-tabulate the occurrences of geographic variables to discover 

whether they co-vary spatially 

iii.  Interpret and synthesize information obtained from a variety of sources ï 

e.g., graphs, charts, tables, diagrams, texts, photographs, documents, 

interviews. 

1. Analyze and explain geographic themes in texts and documents 

2. Prepare written and oral explanations of geographic relationships 

based on synthesis and analysis of information 

3. Compare maps of voting patterns, ethnicity, and congressional 

districts to make inferences about distributions of political power 

in a U.S. state or region at different periods 

 

e. Answering Geographic Questions: 

 

Geographic Skill Set 5 with Specific Skills: 

 

i. Develop and present combinations of geographic information to answer 

geographic questions. 

1. Use data from a geographic database to suggest alternative 

locations for a new rods, a park, or a garbage dump 

2. Develop and present a multimedia report on a geographic topic, 

making use of maps, graphs, diagrams, videos, and pictures 

3. Draw sketch maps and graphs to illustrate written and oral 

summaries of geographic information 

ii.  Make generalizations and assess their validity. 

1. Prepare a reasoned account about the best locations for a crop by 

comparing its requirements for moisture with maps of rainfall, 

temperature, and soil quality 

2. Select appropriate locations for service industries by using 

population, transportation, and other kids of maps 

3. Identify populations at risk for specific natural hazards by using a 

topographic map and a map of population distribution 

 

II.  The World in Spatial Terms (pps. 144-145) 
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a. How to use maps and other geographic representations, tools, and technologies to 

acquire, process, and report information from a spatial perspective. 

 

Content Standards: 

 

i. The characteristics, functions, and applications of maps, globes, aerial and 

other photographs, satellite-produced images, and models. 

ii.  How to make and use maps, globes, graphs, charts, models, and databases 

to analyze spatial distributions and patterns. 

iii.  The relative advantages and disadvantages of using maps, globes, aerial 

and other photographs, satellite-produced images, and models to solve 

geographical problems. 

 

Performance Standards: 

 

iv. Describe the essential characteristics and functions of maps and 

geographic representations, tools, and technologies. 

v. Develop and use different kinds of maps, globes, graphs, charts, databases, 

and models. 

vi. Evaluate the relative merits of maps and other geographic representations, 

tools, and technologies in terms of their value in solving geographic 

problems. 

vii.  Use geographic tools and technologies to pose and answer questions about 

spatial distributions and patterns of Earth. 

 

III.  Places & Regions (pps. 150-151) 

 

a. The physical and human characteristics of places. 

 

Content Standards: 

 

i. How different physical processes shape places. 

ii.  How different human groups alter places in distinctive ways. 

iii.  The role of technology in shaping the characteristics of places. 

 

Performance Standards: 

 

iv. Analyze the physical characteristics of places. 

v. Analyze the human characteristics of places. 

vi. Identify and analyze how technology shapes the physical and human 

characteristics of places. 

 

IV.  Places & Regions (pps. 152-153) 

 

a. That people create regions to interpret Earthôs complexity. 
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Content Standards: 

 

i. The elements and types of regions. 

ii.  How and why regions change. 

iii.  The connections among regions. 

iv. The influences and effects of regional labels and images. 

 

Performance Standards: 

 

v. Identify the criteria used to define a region. 

vi. Identify types of regions. 

vii.  Explain how regions change over space and time. 

viii.  Explain how regions are connected. 

ix. Evaluate the influences and effects of regional labels and images. 

 

V. Places & Regions (pps. 154-155) 

 

a. How culture and experience influence peopleôs perception of places and regions. 

 

Content Standards: 

 

i. How personal characteristics affect our perception of places and regions. 

ii.  How culture and technology affect perception of places and regions. 

iii.  How places and regions serve as cultural symbols. 

 

Performance Standards: 

 

iv. Evaluate the characteristics of places and regions from a variety of points 

of view. 

v. Explain how technology affects the ways in which culture groups perceive 

and use places and regions. 

vi. Identify ways culture influences peopleôs perceptions of places and 
regions. 

vii.  Illustrate and explain how places and regions serve as cultural symbols. 

 

VI.  Physical Systems (pps. 158-159) 

 

a. The characteristics and spatial distribution of ecosystems on Earthôs surface. 

 

Content Standards: 

 

i. The local and global patterns of ecosystems 

ii.  How ecosystems work. 

iii.  How physical processes produce change in ecosystems. 

iv. How human activities influence changes in ecosystems. 
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Performance Standards: 

 

v. Explain the distribution of ecosystems from local to global scales. 

vi. Explain the functions and dynamics of ecosystems. 

vii.  Explain how physical processes influence ecosystems. 

viii.  Explain how human processes contribute to changes in ecosystems. 

 

 

VII.  Human Systems (pps. 164-166) 

 

a. The patterns and networks of economic interdependence on Earthôs surface. 

 

Content Standards: 

 

i. Ways to classify economic activity 

ii.  The basis for global interdependence 

iii.  Reasons for the spatial patterns of economic activities 

iv. How changes in technology, transportation, and communication affect the 

location of economic activities 

 

Performance Standards: 

 

v. List and define the major terms used to describe economic activity in a 

geographic context. 

vi. Explain the spatial aspects of systems designed to deliver goods and 

services. 

vii.  Analyze and evaluate issues related to the spatial distribution of economic 

activities. 

viii.  Identify and explain the primary geographic causes for world trade. 

 

VIII.  Human Systems (pps. 169-170) 

 

a. How the forces of cooperation and conflict among people influence the division 

and control of Earthôs surface 

Content Standards: 

 

i. The multiple territorial divisions of the studentôs own world 

ii.  How cooperation and conflict among people contribute to political 

divisions of Earthôs surface 

iii.  How cooperation and conflict among people contribute to economic and 

social divisions of Earthôs surface 

 

Performance Standards: 

 

iv. Identify and explain reasons for the different spatial divisions in which the 

student lives. 



Appendix of National Standards: Geography  

86 

 

v. Explain why people cooperate but also engage in conflict to control 

Earthôs surface. 

vi. Describe the factors that affect the cohesiveness and integration of 

countries. 

vii.  Analyze divisions on Earthôs surface at different scales (local to global). 

 

IX.  Environment & Society (pps. 171-172) 

 

a. How human actions modify the physical environment 

 

Content Standards: 

 

i. The consequences of human modification of the physical environment 

ii.  How human modifications of the physical environment in one place often 

lead to changes in other places 

iii.  The role of technology in the human modification of the physical 

environment 

 

Performance Standards: 

 

iv. Analyze the environmental consequences of humans changing the physical 

environment. 

v. Identify and explain the ways in which human-induced changes in the 

physical environment in one place can cause changes in other places. 

vi. Evaluate the ways in which technology influences human capacity to 

modify the physical environment. 

 

X. Environment & Society (pps. 173-175) 

 

a. How physical systems affect human systems 

 

Content Standards: 

 

i. Human responses to variations in physical systems 

ii.  How the characteristics of different physical environments provide 

opportunities for or place constraints on human activities 

iii.  How natural hazards affect human activities 

 

Performance Standards: 

 

iv. Analyze ways in which human systems develop in response to conditions 

in the physical environment. 

v. Explain how the characteristics of different physical environments affect 

human activities. 

vi. Describe the effects of natural hazards on human systems. 
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XI.  Environment & Society (pps. 176-178) 

 

a. The changes that occur in the meaning, use, distribution, and importance of 

resources 

 

Content Standards: 

 

i. The worldwide distribution and use of resources 

ii.  Why people have different viewpoints regarding resource use 

iii.  How technology affects the definitions of, access to, and use of resources 

iv. The fundamental role of energy resources in society 

 

Performance Standards: 

 

v. Describe and analyze world patterns of resource distribution and 

utili zation. 

vi. Describe the consequences of the use of resources in the contemporary 

world. 

vii.  Evaluate different viewpoints regarding resource use. 

viii.  Identify the role of technology in resource acquisition and use. 

ix. Identify and develop plans for the management and use of renew able, 

nonrenewable, and flow resources. 

x. Explain the critical importance of energy resources to the development of 

human societies. 

 

XII.  The Uses of Geography (pps. 179-180) 

 

a. How to apply geography to interpret the past 

 

Content Standards: 

 

i. How the spatial organization of a society changes over time 

ii.  How peopleôs differing perceptions of places, peoples, and resources have 
affected events and conditions in the past 

iii.  How geographic contexts have influenced events and conditions in the 

past 

 

Performance Standards: 

 

iv. Describe the ways in which the spatial organization of society changes 

over time. 

v. Assess the roles that spatial and environmental perceptions played in past 

events. 
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vi. Analyze the effects of physical and human geographic factors on major 

historic events. 

vii.  List and describe significant physical features that have influenced 

historical events. 

 

XIII.  The Uses of Geography (pps. 181-182) 

 

a. How to apply geography to interpret the present and plan for the future 

 

Content Standards: 

 

i. How the interaction of physical and human systems may shape present 

and future conditions on Earth 

ii.  How varying points of view on geographic context influence plans for 

change 

iii.  How to apply the geographic point of view to solve social and 

environmental problems by making geographically informed decisions 

 

Performance Standards: 

 

iv. Analyze the interaction between physical and human systems to 

understand possible causes and effects of current conditions on Earth and 

to speculate on future conditions. 

v. Integrate multiple points of view to analyze and evaluate contemporary 

geographic issues. 

vi. Demonstrate an understanding of the spatial organization of human 

activities and physical systems and be able to make informed decisions. 
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The following national standards are taken from National Standards for History for 5
th
 through 

8
th
 grades and correlate with the learning guidelines for citizen science.  Included are the theme, 

goal, and specific content/performance standards and the page numbers they are found in the 

original text. 

I. Standards In Historical Thinking (pps. 67-70) 

 

a. Historical Research Capabilities: The student conducts historical research. 

 

Content/Performance Standards: 

 

i. Formulate historical questions from encounters with historical documents, 

eyewitness accounts, letters, diaries, artifacts, photos, historical sites, art, 

architecture, and other records from the past. 

 

ii.  Obtain historical data from a variety of sources, including: library and 

museum collections, historic sites, historical photos, journals, diaries, 

eyewitness accounts, newspapers, and the like; documentary films, oral 

testimony from living witnesses, censuses, tax records, city directories, 

statistical compilations, and economic indicators. 

 

iii.  Interrogate historical data by uncovering the social, political, and 

economic context in which it was created; testing the data source for its 

credibility, authority, authenticity, internal consistency and completeness; 

and detecting and evaluating bias, distortion, and propaganda by omission, 

suppression, or inventions of facts. 

 

iv. Identify the gaps in the available records and marshal contextual 

knowledge and perspectives of the time and place in order to elaborate 

imaginatively upon the evidence, fill in the gaps deductively, and 

construct a sound historical interpretation. 

 

v. Employ quantitative analysis in order to explore such topics as changes in 

family size and composition, migration patterns, wealth distribution, and 

changes in the economy. 

 

vi. Support interpretations with historical evidence in order to construct 

closely reasoned arguments rather than facile opinions. 

 

 

b. Historical Issues-Analysis and Decision Making: The student engages in 

historical issues-analysis and decision-making. 

 

Content/Performance Standards: 

 

i. Identify issues and problems in the past and analyze the interests, values, 

perspectives, and points of view of those involved in the situation. 
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ii.  Marshal evidence of antecedent circumstances and current factors 

contributing to contemporary problems and alternative courses of action. 

 

iii.  Identify relevant historical antecedents and differentiate from those that 

are inappropriate and irrelevant to contemporary issues. 

 

iv. Evaluate alternative courses of action, keeping in mind the information 

available at the time, in terms of ethical considerations, the interests of 

those affected by the decision, and the long- and short-term consequences 

of each. 

 

v. Formulate a position or course of action on an issue by identifying the 

nature of the problem, analyzing the underlying factors contributing to the 

problem, and choosing a plausible solution from a choice of carefully 

evaluated options. 

 

vi. Evaluate the implementation of a decision by analyzing the interests it 

served; estimating the position, power, priority of each player involved; 

assessing the ethical dimensions of the decision; and evaluating its costs 

and benefits from a variety of perspectives. 
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The following national standards are taken from Principles and Standards for School 

Mathematics for 6
th
 through 8

th
 grades and correlate with the learning guidelines for citizen 

science.  Included are themes, specific content and performance standards, and the page numbers 

they are found in the original text. 

 

I. Number & Operations (pp. 214) 

 

Content & Performance Standards: 

 

i. Understand numbers, ways of representing numbers, relationships among 

numbers, and number systems. 

1. Work flexibly with fractions, decimals, and percents to solve 

problems; 

2. Compare and order fraction, decimals, and percents efficiently and 

find their approximate locations on a number line; 

3. Develop meaning for percents greater than 100 and less than 1; 

4. Understand and use ratios and proportions to represent quantitative 

relationships; 

5. Develop an understanding of large numbers and recognize and 

appropriately use exponential, scientific, and calculator notation; 

6. Use factors, multiples, prime factorization, and relatively prime 

numbers to solve problems; 

7. Develop meaning for integers and represent and compare 

quantities with them. 

ii.  Understand meanings of operations and how they relate to one another. 

1. Understand the meaning and effects of arithmetic operations with 

fractions, decimals, and integers; 

2. Use the associative and commutative properties of addition and 

multiplication and the distributive property of multiplication over 

addition to simplify computations with integers, fractions, and 

decimals; 

3. Understand and use the inverse relationships of addition and 

subtraction, multiplication and division, and squaring and finding 

square roots to simplify computations and solve problems. 

iii.  Compute fluently and make reasonable estimates. 

1. Select appropriate methods and tools for computing with fractions 

and decimals from among mental computation, estimation, 

calculators or computers, and paper and pencil, depending on the 

situation, and apply the selected methods; 

2. Develop and analyze algorithms for computing with fractions, 

decimals, and integers and develop fluency in their use; 

3. Develop and use strategies to estimate the results of rational-

number computations and judge the reasonableness of the results; 

4. Develop, analyze, and explain methods for solving problems 

involving proportions, such as scaling and finding equivalent 

ratios. 
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II.  Algebra (pp. 222) 

 

Content & Performance Standards: 

 

i. Understand patterns, relations, and functions. 

1. Represent, analyze, and generalize a variety of patterns with tables, 

graphs, words, and, when possible, symbolic rules; 

2. Relate and compare different forms of representation for a 

relationship; 

3. Identify functions as linear or nonlinear and contrast their 

properties from tables, graphs, or equations. 

ii.  Represent and analyze mathematical situations and structures using 

algebraic symbols. 

1. Develop an initial conceptual understanding of different uses of 

variables; 

2. Explore relationships between symbolic expressions and graphs of 

lines, paying particular attention to the meaning of intercept and 

slope; 

3. Use symbolic algebra to represent situations and to solve problems, 

especially those that involve linear relationships; 

4. Recognize and generate equivalent forms for simple algebraic 

expressions and solve linear equations. 

iii.  Use mathematical models to represent and understand quantitative 

relationships. 

1. Model and solve contextualized problems using various 

representations, such as graphs, tables, and equations. 

iv. Analyze change in various contexts. 

1. Use graphs to analyze the nature of changes in quantities in linear 

relationships. 

 

III.  Geometry (pp. 232) 

 

Content & Performance Standards: 

 

i. Analyze characteristics and properties of two- and three-dimensional 

geometric shapes and develop mathematical arguments about geometric 

relationships. 

1. Precisely describe, classify, and understand relationships among 

types of two- and three-dimensional objects using their defining 

properties;  

2. Understand relationships among the angles, side lengths, 

perimeters, areas, and volumes of similar objects; 
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3. Create and critique inductive and deductive arguments concerning 

geometric ideas and relationships, such as congruence, similarity, 

and the Pythagorean relationship. 

ii.  Specify locations and describe spatial relationships using coordinate 

geometry and other representational systems. 

1. Use coordinate geometry to represent and examine the properties 

of geometric shapes; 

2. Use coordinate geometry to examine special geometric shapes, 

such as regular polygons or those with pairs of parallel or 

perpendicular sides. 

iii.  Apply transformations and use symmetry to analyze mathematical 

situations. 

1. Describe sizes, positions, and orientations of shapes under informal 

transformations such as flips, turn, slides, and scaling; 

2. Examine the congruence, similarity, and line or rotational 

symmetry of objects using transformations. 

iv. Use visualization, spatial reasoning, and geometric modeling to solve 

problems. 

1. Draw geometric objects with specified properties, such as side 

lengths or angle measures; 

2. Use two-dimensional representations of three-dimensional objects 

to visualize and solve problems such as those involving surface are 

and volume; 

3. Use visual tools such as networks to represent and solve problems; 

4. Use geometric models to represent and explain numerical and 

algebraic relationships; 

5. Recognize and apply geometric ideas and relationships in areas 

outside the mathematics classroom, such as art science, and 

everyday life. 

 

IV.  Measurement (pp. 240) 

 

Content & Performance Standards: 

 

i. Understand measurable attributes of objects and the units, systems, and 

processes of measurement. 

1. Understand both metric and customary systems of measurement; 

2. Understand relationships among units and convert from one unit to 

another within the same system; 

3. Understand, select, and use units of appropriate size and type to 

measure angles, perimeter, area, surface area, and volume. 

ii.  Apply appropriate techniques, tools, and formulas to determine 

measurements. 

1. Use common benchmarks to select appropriate methods for 

estimating measurements; 
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2. Select and apply techniques and tools to accurately find length, 

area, volume, and angle measures to appropriate levels of 

precision; 

3. Develop and use formulas to determine the circumference of 

circles and the area of triangles, parallelograms, trapezoids, and 

circles and develop strategies to find the area of more-complex 

shapes; 

4. Develop strategies to determine the surface area and volume of 

selected prisms, pyramids, and cylinders; 

5. Solve problems involving scale factors, using ratio and 

proportions; 

6. Solve simple problems involving rates and derived measurements 

for such attributes as velocity and density. 

 

V. Data Analysis & Probability (pp. 248) 

 

Content & Performance Standards: 

 

i. Formulate questions that can be addressed with data and collect, organize, 

and display relevant data to answer them. 

1. Formulate questions,  design studies, and collect data about a 

characteristic shared by two populations or different characteristics 

within one population; 

2. Select, create, and use appropriate graphical representations of 

data, including histograms, box plots, and scatter plots. 

ii.  Select and use appropriate statistical methods to analyze data. 

1. Find, use, and interpret measures of center and spread, including 

mean and inter-quartile range; 

2. Discuss and understand the correspondence between data sets and 

their graphical representations, especially histograms, stem-and-

leaf plots, box plots, and scatter plots. 

iii.  Develop and evaluate inferences and predictions that are based on data. 

1. Use observations about differences between two or more samples 

to make conjectures about the populations from which the sample 

were taken; 

2. Make conjectures about possible relationships between two 

characteristics of a sample on the basis of scatter plots of the data 

and approximate lines of fit; 

3. Use conjectures to formulate new questions and plan new studies 

to answer them. 

iv. Understand and apply basic concepts of probability. 

1. Understand and use appropriate terminology to describe 

complementary and mutually exclusive events; 

2. Use proportionality and a basic understanding of probability to 

make and test conjectures about eh results of experiments and 

simulations; 
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3. Compute probabilities for simple compound events, using such 

methods as organized lists, tree diagrams, and area models. 

 

VI.  Problem Solving Standard (pp. 256) 

 

Content Standards: 

 

i. Build new mathematical knowledge through problem solving; 

ii.  Solve problems that arise in mathematics and in other contexts; 

iii.  Apply and adapt a variety of appropriate strategies to solve problems; 

iv. Monitor and reflect on the process of mathematical problem solving. 

 

 

VII.  Connections (pp. 274) 

 

Content Standards: 

 

i. Recognize and use connections among mathematical ideas; 

ii.  Understand how mathematical ideas interconnect and build on one another 

to produce a coherent whole; 

iii.  Recognize and apply mathematics in contexts outside of mathematics. 

 

VIII.  Representation (pp.280) 

 

Content Standards: 

 

i. Create and use representations to organize, record, and communicate 

mathematical ideas; 

ii.  Select, apply, and translate among mathematical representations to solve 

problems; 

iii.  Use representations to model and interpret physical, social, and 

mathematical phenomena. 
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The following national standards are taken from National Science Education Standards for 5
th
 

through 8
th
 grades and correlate with the learning guidelines for citizen science.  Included are the 

themes, goals and specific content/performance standards, as well as the page numbers they are 

found in the original text. 

I. Science as Inquiry (pps. 143, 145, & 148) 

 

a. Developing Student Abilities to Do & Understanding about Scientific Inquiry 

 

Content/Performance Standards: 

 

i. Students should be provided opportunities to engage in full and partial 

inquiries through questions, investigation design, evidence gathering, 

formulating an answer, and communicating the process and results. 

ii.  Students can begin to recognize the relationship between explanation and 

evidence through understanding background knowledge and investigative 

design theory, types of observations, data interpretation. 

 

b. Necessary Abilities to Do Scientific Inquiry 

 

Content/Performance Standards: 

 

i. Students identify questions that can be answered through scientific 

investigations. 

ii.  Students design and conduct a scientific investigation. 

iii.  Students use appropriate tools and techniques to gather, analyze, and 

interpret data. 

iv. Students develop descriptions, explanations, predictions, and models using 

evidence 

v. Students think critically and logically to make the relationships between 

evidence and explanations. 

vi. Students recognize and analyze alternative explanations and predictions. 

vii.  Students communicate scientific procedures and explanations. 

viii.  Students use mathematics in all aspects of scientific inquiry. 

ix. Students understand about scientific inquiry. 

 

II.  Physical Science (pp. 154) 

 

a. Properties and Changes of Properties in Matter 

 

Content/Performance Standards: 

 

i. Characteristic properties of substances and mixtures of substances, such as 

density, boiling point, and solubility, sample size independence, and the 

separation of mixtures through use of original substance characteristic 

properties. 
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ii.  Substances react chemically in characteristic ways with other substances 

to form new substances or compounds with different characteristic 

properties. 

iii.  Chemical elements do not break down during normal laboratory reactions, 

involving treatments such as heat, exposure to electrical current, or 

reaction with acids. 

 

b. Motions and Forces 

 

Content/Performance Standards: 

 

i. Motion of an object can be described by position, direction of motion, and 

speed, and can be measured and represented on a graph. 

ii.  An object not subjected to a force will continue to move at a constant 

speed and in a straight line. 

iii.  If more than one force acts on an object along a straight line, then the 

forces will reinforce or cancel one another, depending on direction and 

magnitude.  Unbalanced forces will cause changed in the speed or 

direction of an objectôs motion. 

 

III.  Life Science (pps. 156-158) 

 

a. Structure and Function in Living Systems 

 

Content/Performance Standards: 

 

i. Living systems at all levels of organization demonstrate the 

complementary nature of structure and function such as cells, organs, 

tissues, organ systems, whole organisms, and ecosystems. 

ii.  All organisms are composed of cells ï fundamental unit of life.  Most 

organisms are single cells; others are multi-cellular. 

iii.  Cells carry on the functions needed to sustain life.  Growth, division, 

nutrient uptake, energy production, and cell or organism material 

manufacture necessary for cell life are example functions. 

iv. Specialized cells perform specialized functions in multi-cellular 

organisms.  Groups of specialized cells cooperate to form a tissue, such as 

a muscle.  Different tissues are in turn grouped together to form larger 

functional units, called organs.  Each type of cell, tissue, and organ has a 

distinct structure and set of functions that serve the organism as a whole. 

v. Humans have systems for digestion, respiration, reproduction, circulation, 

excretion, movement, control, and coordination, and disease protection 

and interact with one another. 

vi. Disease is a breakdown in structures or functions of an organism and can 

result from intrinsic failure or damage by infection by other organisms. 

 

b. Reproduction and Heredity  
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Content/Performance Standards: 

 

i. Reproduction is characteristic of all living systems and is essential for 

species continuation, and is done through sexual or asexual reproduction. 

ii.  The female of many species produce eggs and maleôs sperm, as well as 

plants reproduce sexually as egg and sperm are produced in flowers of 

flowering plants.  An egg and sperm unite to begin development of a new 

individual.  That new individual receives genetic information from the 

mother (egg) and father (sperm).  Sexually produced offspring never are 

identical to either of their parents. 

iii.  Heredity is passage of instructions from one generation to next that 

specify its traits. 

iv. Hereditary information is contained in genes, located in the chromosomes 

of each cell.  Each gene carries a single unit of information.  An inherited 

trait of an individual can be determined by one or by many genes, and a 

single gene can influence more than one trait.  A human cell contains 

many thousands of different genes. 

v. The characteristics of an organism can be described in terms of a 

combination of traits.  Some traits are inherited and others result from 

environmental interactions. 

 

c. Regulation and Behavior 

 

Content/Performance Standards: 

 

i. All organisms must be able to obtain and use resources, grow, reproduce, 

and maintain stable internal conditions while living in a changing external 

environment. 

ii.  Regulation of an organismôs internal environment involves sensing the 
internal environment and changing physiological activities to keep 

conditions within the range required to survive. 

iii.  Behavior is one kind of response an organism can make to an internal or 

environmental stimulus.  A behavioral response requires coordination and 

communication at many levels, including cells, organ systems, and whole 

organisms.  Behavioral response is a set of actions determined in part by 

heredity and in part from experience. 

iv. An organismôs behavior evolves through adaptation to its environment.  
How a species moves, obtains food, reproduces, and responds to danger 

are based in the speciesô evolutionary history. 

 

d. Populations and Ecosystems 

 

Content/Performance Standards: 
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i. A population consists of all individuals of a species that occur together at 

a given place and time.  All populations living together and the physical 

factors with which they interact compose an ecosystem. 

ii.  Populations of organisms can be categorized by the function they serve in 

an ecosystem.  Plants and some microorganisms are producers ï they 

make their own food.  All animals, including humans, are consumers, 

which obtain food by eating other organisms.  Decomposers, primarily 

bacteria and fungi, are consumers of that use waste materials and dead 

organisms for food.  Food webs identify the relationships among 

producers, consumers, and decomposers in an ecosystem. 

iii.  For ecosystems, the major source of energy is sunlight.  Energy entering 

ecosystems as sunlight is transferred by producers into chemical energy 

through photosynthesis and passes from organism to organism in food 

webs. 

iv. The number of organisms an ecosystem can support depends on the 

resources available and abiotic factors, such as quantity of light and water, 

range of temperatures, and soil composition.  Given adequate biotic and 

abiotic resources and no disease or predators, populations increase rapid 

rates.  Lack of resources and other factors, such as predation and climate, 

limit the growth of populations in specific niches in the ecosystem. 

 

e. Diversity and Adaptations of Organisms 

 

Content/Performance Standards: 

 

i. Millions of species of animals, plants, and microorganisms are alive today.  

Although different species might look dissimilar, the unity among 

organisms becomes apparent from an analysis of internal structures, the 

similarity of their chemical processes, and the evidence of common 

ancestry. 

ii.  Biological evolution accounts for the diversity of species developed 

through gradual processes over many generations.  Species acquire many 

of their unique characteristics through biological adaptations, which 

involves the selection of naturally occurring variations in populations.  

Biological adaptations include changes in structures, behaviors, or 

physiology that enhance survival and reproductive success in a particular 

environment. 

iii.  Extinction of a species occurs when the environment changes and the 

adaptive characteristics of a species are insufficient to allow its survival.  

Fossils indicate that many organisms that lived long ago are extinct.  

Extinction of species is common; most of the species that have lived on 

the earth no longer exist. 

 

IV.  Science in Personal and Social Perspectives (pps 168-169) 

 

a. Populations, Resources, and Environments 
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Content/Performance Standards: 

 

i. When an area becomes overpopulated, the environment will become 

degraded due to the increase use of resources. 

ii.  Causes of environmental degradation and resource depletion vary from 

region to region and from country to country. 

 

b. Natural Hazards 

 

Content/Performances Standards: 

 

i. Internal and external processes of the earth system cause natural hazards, 

events that change or destroy human and wildlife habitats, damage 

property, and harm or kill humans.  Natural hazards include earthquakes, 

landslides, wildfires, volcanic eruptions, floods, storms, and even possible 

impacts of asteroids. 

ii.  Human activities also can induce hazards through resource acquisition, 

urban growth, land-use decisions, and waste disposal.  Such activities can 

accelerate many natural changes. 

iii.  Natural hazards can present personal and societal challenges because 

misidentifying the change or incorrectly estimating the rate and scale of 

change may result in either too little attention and significant human costs 

or too much cost for unneeded preventive measures. 

 

c. Risks and Benefits 

 

Content/Performances Standards: 

 

i. Risk analysis considers the type of hazard and estimates the number of 

people that might be exposed and the number likely to suffer 

consequences.  The results are used to determine the options for reducing 

or eliminating risks. 

ii.  Students should understand the risks with natural hazards (fires, floods, 

tornadoes, hurricanes, earthquakes, and volcanic eruptions), with chemical 

hazards (pollutants in air water, soil, and food), with biological hazards 

(pollen, viruses, bacterial, and parasites), social hazards (occupational 

safety and transportation), and with personal hazards (smoking, dieting, 

and drinking). 

iii.  Individuals can use a systematic approach to thinking critically about risks 

and benefits.  Examples include applying probability estimates to risks and 

comparing them to estimated personal and social benefits. 

iv. Important personal and social decisions are made based on perceptions of 

benefits and risks. 
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The following national standards are taken from Benchmarks for Science Literacy for 6
th
 through 

8
th
 grades and correlate with the learning guidelines for citizen science.  Included are the specific 

themes and content/performance standards, as well as the page numbers they are found in the 

original text. 

I. The Physical Setting (pps. 77-79) 

 

a. The Structure of Matter 

 

Content/Performance Standards: 

 

i. All matter is made up of atoms, which are far too small to see directly 

through a microscope.  The atoms of any element are alike but are 

different from atoms of other elements.  Atoms may stick together in well-

defined molecules or may be packed together in large arrays.  Different 

arrangements of atoms into groups compose all substances. 

ii.  Equal volumes of different substances usually have different weights. 

iii.  Atoms and molecules are perpetually in motion.  Increased temperature 

means greater average energy of motion, so most substances expand when 

heated.  In solids, the atoms are closely locked in position and can only 

vibrate.  In liquids, the atoms or molecules have higher energy of motion, 

are more loosely connected, and can slide past one another; some 

molecules may get enough energy to escape into a gas.  In gases, the 

atoms or molecules have still more energy of motion and are free of one 

another except during occasional collisions. 

iv. The temperature and acidity of a solution influence reaction rates.  Many 

substances dissolve in water, which may greatly facilitate reactions 

between them. 

v. Scientific ideas about elements were borrowed from some Greek 

philosophers of 2,000 years earlier, who believed that everything was 

made from four basic substances: air, earth, fire, and water.  It was the 

combination of these ñelementsò in different proportions that gave other 

substances their observable properties.  The Greeks were wrong about 

those four, but now over 100 different elements have been identified, 

some rare and some plentiful, out of which everything is made.  Because 

most elements tend to combine with others, few elements are found in 

their pure form. 

vi. There are groups of elements that have similar properties, including highly 

reactive metals, less reactive metals, highly reactive non-metals (such as 

chlorine, fluorine, and oxygen), and some almost completely nonreactive 

gases (such as helium and neon).  An especially important kind of reaction 

between substances involves combination of oxygen with something else 

ï as in burning or rusting.  Some elements donôt fit into any to the 

categories; among them are carbon and hydrogen, essential elements of 

living matter. 

vii.  No matter how substances within a closed system interact with one 

another, or how they combine or break apart, the total weight of the 
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system remains the same.  The idea of atoms explains the conservation of 

matter: If the number of atoms stays the same no matter how they are 

rearranged, then their total mass stays the same. 

 

II.  The Living Environment (pps. 104, 108, 117, 120, 124) 

 

a. Diversity of Life 

 

Content/Performance Standards: 

 

i. One of the most general distinctions among organisms is between plants, 

which use sunlight to make their own food, and animals, which consume 

energy-rich foods.  Some kinds of organisms, many of them microscopic, 

cannot be neatly classified as either plants or animals. 

ii.  Animals and plants have a great variety of body plans and internal 

structures that contribute to their being able to make or find food and 

reproduce. 

iii.  Similarities among organisms are found in internal anatomical features, 

which can be used to infer the degree of relatedness among organisms.  In 

classifying organisms, biologists consider details of internal and external 

structures to be more important than behavior or general appearance. 

iv. For sexually reproducing organisms, a species comprises all organisms 

that can mate with one another to produce fertile offspring. 

v. All organisms, including the human species, are part of and depend on two 

main interconnected global food webs.  One includes microscopic ocean 

plants, the animals that feed on them, and finally the animals that feed of 

those animals.  The other web includes land plants, the animals that feed 

on them, and so forth.  The cycles continue indefinitely because organisms 

decompose after death to return food material to the environment. 

 

b. Heredity 

 

Content/Performance Standards: 

 

i. In some kinds of organism, all the genes come from a single parent, 

whereas in organisms that have sexes, typically half of the genes come 

from each parent. 

ii.  In sexual reproduction, a single specialized cell from a female merges with 

a specialized cell from a male.  As the fertilized egg, carrying genetic 

information from each parent, multiplies to form the complete organism 

with about a trillion cells, the same genetic information is copied in each 

cell. 

iii.  New varieties of cultivated plants and domestic animals have resulted 

from selective breeding for particular traits. 

 

c. Interdependence of Life 
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Content/Performance Standards: 

 

i. In all environments ï freshwater, marine, forest, desert, grassland, 

mountain, and others ï organisms with similar needs may compete with 

one another for resources, including food, space, water, air, and shelter.  In 

any particular environment, the growth and survival of organisms depend 

on the physical conditions. 

ii.  Two types of organisms may interact with one another in several ways: 

They may be in a producer/consumer, predator/prey, or parasite/host 

relationship.  Or one organism may scavenge or decompose another.  

Relationships may be competitive or mutually beneficial.  Some species 

have become so adapted to each other that neither could survive without 

the other. 

 

d. Flow of Matter and Energy 

 

Content/Performance Standards: 

 

i. Food provides the fuel and the building material for all organisms.  Plants 

use the energy from light to make sugars from carbon dioxide and water.  

This food can be used immediately or stored for later use.  Organisms that 

eat plants break down the plant structures to produce the materials and 

energy they need to survive.  Then they are consumed by other organisms. 

ii.  Over a long time, matter is transferred from one organism to another 

repeatedly and between organisms and their physical environment.  As in 

all material systems, the total amount of matter remains constant, even 

though its form and location change. 

iii.  Energy can change from one form to another in living things.  Animals get 

energy from oxidizing their food, releasing some of its energy as heat.  

Almost all food energy comes originally from sunlight. 

 

e. Evolution of Life 

 

Content/Performance Standards: 

 

i. Small differences between parents and offspring can accumulate (through 

selective breeding) in successive generations so that descendants are very 

different from their ancestors. 

ii.  Individual organisms with certain traits are more likely than others to 

survive and have offspring.  Changes in environmental conditions can 

affect the survival of individual organisms and entire species. 

iii.  Many thousands of layers of sedimentary rock provide evidence for the 

long history of the earth and for the long history of changing life forms 

whose remains are found in the rocks.  More recently deposited rock 

layers are more likely to contain fossils resembling existing species. 
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III.  Human Society (pps. 163, 166, 173, & 177) 

 

a. Social Change 

 

Content/Performance Standards: 

 

i. Some aspects of family and community life are the same now as they were 

a generation ago, but some aspects are very different.  What is taught in 

school and school policies toward student behavior have changed over the 

years in response to family and community pressures. 

ii.  By the way they depict the ideas and customs of one culture, 

communications media may stimulate changes in others. 

iii.  Migration, conquest, and natural disasters have been major factors in 

causing social and cultural change. 

 

b. Social Trade-offs 

 

Content/Performance Standards: 

 

i. There are trade-offs that each person must consider in making choices ï 

about personal popularity, health, family relations, and education for 

example ï that often have life-long consequences. 

ii.  One common aspect of all social trade-offs pits personal benefit and the 

rights of the individual, on one side, against the social good and the rights 

of society, on the other. 

iii.  Trade-offs are not always between desirable possibilities.  Sometimes 

social and personal trade-offs require accepting an unwanted outcome to 

avoid some other unwanted one. 

 

c. Social Conflict 

 

Content/Performance Standards: 

 

i. Being a member of a group can increase an individualôs social power or 

hostile actions against other groups or individuals.  It may also subject that 

person to the hostility of people who are outside the group. 

ii.  Most groups have formal or informal procedures for arbitrating disputes 

among their members. 

d. Global Interdependence 

 

Content/Performance Standards: 

 

i. Trade between nations occurs when natural resources are unevenly 

distributed and the costs of production are very different in different 

countries.  A nation has a trade opportunity whenever it can create more of 

a product or service at a lower cost than another. 
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ii.  The major ways to promote economic health are to encourage 

technological development, to increase the quantity or quality of a nationôs 

productive resources ï more or better-trained workers, better equipment 

and methods ï and to engage in trade with other nations. 

iii.  The purpose of treaties being negotiated directly between individual 

countries or by international organizations is to bring cooperation among 

countries.  

iv. Scientists are linked to other scientists worldwide both personally and 

through international scientific organizations. 

v. The global environment is affected by national policies and practices 

relating to energy use, waste disposal, ecological management, 

manufacturing, and population. 

 

IV.  Habits of Mind (pps. 286-287, 294) 

 

a. Values and Attitudes 

 

Content/Performance Standards: 

 

i. Know why it is important in science to keep honest, clear, and accurate 

records. 

ii.  Know that hypotheses are valuable, even if they turn out not to be true, if 

they lead to fruitful investigations. 

iii.  Know that often different explanations can be given for the same 

evidence, and it is not always possible to tell which one is correct. 

 

b. Manipulation and Observation 

 

Content/Performance Standards: 

 

i. Use calculators to compare amounts proportionally. 

ii.  Use computers to store and retrieve information in topical, alphabetical, 

numerical, and key-word files, and create simple files of their own 

devising. 

iii.  Read analog and digital meters on instruments used to make direct 

measurements of length, volume, weight, elapsed time, rate, and 

temperature, and choose appropriate units for reporting various 

magnitudes. 

iv. Use cameras and tape recorders for capturing information. 

v. Inspect, disassemble, and reassemble simple mechanical devices and 

describe what the various parts are for; estimate what the effect that 

making a change in one part of a system is likely to have on the system as 

a whole. 
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The following national standards are taken from Expectations of Excellence: Curriculum 

Standards for Social Studies for 5
th
 through 8

th
 grades and correlate with the learning guidelines 

for citizen science.  Included are the themes, goals and specific content/performance standards, 

as well as the page numbers they are found in the original text. 

I. Culture (pps. 79-81) 

 

a. Social studies programs should include experiences that provide for the study of 

culture and cultural diversity, so that the learner can: 

 

Content/Performance Standards: 

 

i. Compare similarities and differences in the ways groups, societies, and 

cultures meet human needs and concerns; 

 

ii.  Explain how information and experiences may be interpreted by people 

from diverse cultural perspectives and frames of reference; 

 

iii.  Explain and give examples of how language, literature, the arts, 

architecture, other artifacts, traditions, beliefs, values, and behaviors 

contribute to the development and transmission of culture; 

 

iv. Explain why individuals and groups respond differently to their physical 

and social environments and/or changes to them on the basis of shared 

assumptions, values, and beliefs; 

 

v. Articulate the implications of cultural diversity, as well as cohesion, 

within and across groups. 

 

 

II.  Time, Continuity, & Change (pps. 82-84) 

 

a. Social studies programs should include experiences that provide for the study of 

the ways human beings view themselves in and over time, so that the learner can: 

 

Content/Performance Standards: 

 

i. Demonstrate an understanding that different scholars may describe the 

same event or situation in different ways but must provide reasons or 

evidence for their views; 

 

ii.  Identify and use key concepts such as chronology, causality, change, 

conflict, and complexity to explain, analyze, and show connections among 

patterns of historical change and continuity; 

 

iii.  Identify and describe selected historical periods and patterns of change 

within and across cultures, such as the rise of civilizations, the 



Appendix of National Standards: Social Studies 

107 

 

development of transportations systems, the growth and breakdown of 

colonial systems, and other; 

 

iv. Identify and use processes important to reconstructing and reinterpreting 

the pas, such as using a variety of sources, providing, validating, and 

weighing evidence for claims, checking credibility of sources, and 

searching for causality; 

 

v. Develop critical sensitivities such as empathy and skepticism regarding 

attitudes, values, and behaviors of people in different historical contexts; 

 

vi. Use knowledge of facts and concepts drawn from history, along with 

methods of historical inquiry, to inform decision-making about and action-

taking on public issues. 

 

 

III.  People, Places, & Environment (pps. 85-87) 

 

a. Social studies programs should include experiences that provide for the study of 

people, places, and environments, so that the learner can: 

 

Content/Performance Standards: 

 

i. Elaborate mental maps of locales, regions, and the world that demonstrate 

understanding of relative location, direction, size, and shape; 

 

ii.  Create, interpret, use, and distinguish various representations of the earth, 

such as maps, globes, and photographs; 

 

iii.  Use appropriate resources, data sources, and geographic tools such as 

aerial photographs, satellite images, geographic information systems 

(GIS), map projections, and cartography to generate, manipulate, and 

interpret information such as atlases, data bases, grid systems, charts, 

graphs, and maps; 

 

iv. Estimate distance, calculate scale, and distinguish other geographic 

relationship such as population density and spatial distribution patterns; 

 

v. Locate and describe varying landforms and geographic features, such as 

mountains, plateaus, islands, rain forests, deserts, and oceans, and explain 

their relationships within the ecosystem; 

 

vi. Describe physical system changes such as seasons, climate and weather, 

and the water cycle and identify geographic patterns associated with them; 
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vii.  Describe how people create places that reflect cultural values and ideals as 

they build neighborhoods, parks shopping centers, and the like; 

 

viii.  Examine, interpret, and analyze physical and cultural patterns and their 

interactions, such as land use, settlement patterns, cultural transmissions of 

customs and ideas, and ecosystem changes; 

 

ix. Describe ways that historical events have been influenced by, and have 

influenced, physical and human geographic factors in local, regional, 

national, and global settings; 

 

x. Observe and speculate about social and economic effects of environmental 

changes and crises resulting from phenomena such as floods, storms, and 

drought;  

 

xi. Propose, compare, and evaluate alternative uses of land and resources in 

communities, regions, nations, and the world. 

 

 

IV.  Individual Development & Identity (pps. 88-90) 

 

a. Social studies programs should include experiences that provide for the study of 

individual development and identify, so that the learner can: 

 

Content/Performance Standards: 

 

i. Relate personal changes to social, cultural, and historical contexts; 

 

ii.  Describe personal connections to place ï as associated with community, 

nation, and world; 

 

iii.  Describe the ways family, gender, ethnicity, nationality, and institutional 

affiliations contribute to personal identity; 

 

iv. Relate such factors as physical endowment and capabilities, learning, 

motivation, personality, perception, and behavior to individual 

development; 

 

v. Identify and describe ways regional, ethnic, and national cultures 

influence individualsô daily lives; 

 

vi. Identify and describe the influence of perception, attitudes, values, and 

beliefs on personal identity; 

 

vii.  Identify and interpret examples of stereotyping, conformity, and altruism; 
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viii.  Work independently and cooperatively to accomplish goals. 

 

 

V. Individuals, Groups, & Institutions (pps. 91-93) 

 

a. Social studies programs should include experiences that provide for the study of 

interactions among individuals, groups, and institutions, so that the learner can: 

 

Content/Performance Standards: 

 

i. Demonstrate an understanding of concepts such as role, status, and social 

class in describing the interactions of individuals and social groups; 

 

ii.  Analyze group and institutional influences on people, events, and elements 

of culture; 

 

iii.  Describe the various forms institutions take and the interactions of people 

with institutions; 

 

iv. Indentify and analyze examples of tensions between expressions of 

individuality and group or institutional efforts to promote social 

conformity; 

 

v. Identify and describe examples of tensions between belief systems and 

government policies and laws; 

 

vi. Describe the role institutions in furthering both continuity and change; 

 

vii.  Apply knowledge of how groups and institutions work to meet individual 

needs and promote the common good. 

 

 

VI.  Science, Technology, & Society (pps. 99-101) 

 

a. Social studies programs should include experiences that provide for the study of 

relationships among science, technology, and society, so that the learner can: 

 

Content/Performance Standards: 

 

i. Examine and describe the influence of culture on scientific and 

technological choices and advancement, such as in transportations, 

medicine, and warfare; 

 

ii.  Show through specific examples how science and technology have 

changed peopleôs perceptions of the social and natural world, such as in 
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their relationship to the land, animal life, family life, and economic needs, 

wants, and security; 

 

iii.  Describe examples in which values, beliefs, and attitudes have been 

influenced by new scientific and technological knowledge, such as the 

invention of the printing press, conceptions of the universe, applications of 

atomic energy, and genetic discoveries; 

 

iv. Explain the need for laws and policies to govern scientific and 

technological applications, such as in the safety and well-being of workers 

and consumers and the regulations of utilities, radio, and television; 

 

v. Seek reasonable and ethical solutions to problems that arise when 

scientific advancements and social norms or values come into conflict. 

 

 

VII.  Global Connections (pps. 102-104) 

 

a. Social studies programs should include experiences that provide for the study of 

global connections and interdependence, so that the learner can: 

 

Content/Performance Standards: 

 

i. Describe instances in which language, art, music, belief systems, and other 

cultural elements can facilitate global understanding or cause 

misunderstanding; 

 

ii.  Analyze examples of conflict, cooperation, and interdependence among 

groups, societies, and nations; 

 

iii.  Describe and analyze the effects of changing technologies on the global 

community; 

 

iv. Explore the causes, consequences, and possible solutions to persistent, 

contemporary, and emerging global issues, such as health, security, 

resource allocation, economic development, and environmental quality; 

 

v. Describe and explain the relationships and tensions between national 

sovereignty and global interests in such matters as territory, natural 

resources, trade, use of technology, and welfare of people; 

 

vi. Demonstrate understanding of concerns, standards, issues, and conflicts 

related to universal human rights; 

 

vii.  Identify and describe the roles of international and multinational 

organizations. 
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VIII.  Civic Ideals & Practices (pps. 105-107) 

 

a. Social studies programs should include experiences that provide for the study of 

the ideals, principles, and practices of citizenship in a democratic republic, so that 

the learner can: 

 

Content/Performance Standards: 

 

i. Examine the origins and continuing influence of key ideals of the 

democratic republican form of government, such as individual human 

dignity, liberty, justice, equality, and the rule of law; 

 

ii.  Identify and interpret sources and examples of the rights and 

responsibilities of citizens; 

 

iii.  Locate, access, analyze, organize, and apply information about selected 

public issues ï recognizing and explaining multiple points of view; 

 

iv. Practice forms of civic discussions and participation consistent with the 

ideals of citizens in a democratic republic; 

 

v. Explain and analyze various forms of citizen action that influence public 

policy decisions; 

 

vi. Identify and explain the roles of formal and informal political actors in 

influencing and shaping public policy and decision-making; 

 

vii.  Analyze the effectiveness of selected public policies and citizens 

behaviors in realizing the stated ideals of a democratic republican form of 

government; 

 

viii.  Explain the relationship between policy statements and action plans used 

to address issues of public concern; 

 

ix. Examine strategies designed to strengthen the ñcommon goodò, which 
consider a range of options for citizen action. 

  




