
Standard 1-3: The Practice of Science 

Know 
Facts, formula, 

vocabulary 

Understand 
Concepts, principles, 

generalizations, big ideas, 

enduring learning 

Do 
Skills  

- The scientific 

method steps 

(definition and 

purpose) 

How scientist use this 

steps to investigate, 

using data gather from 

observation to report 

results and communicate 

them to understand what 

happens in our world. 

Define a problem based on a specific body of knowledge, for 

example: biology, chemistry, physics, and earth/space 

science, and do the following:  

1. Pose questions about the natural world,  

2. Conduct systematic observations,  

3. Examine books and other sources of information to see 

what is already known, 

4. Review what is known in light of empirical evidence,  

5. Plan investigations,  

6. Use tools to gather, analyze,  

and interpret data (this includes the use of measurement in 

metric and other systems, and also the generation and 

interpretation of graphical representations of data, including 

data tables and graphs),  

7. Pose answers, explanations, or descriptions of events,  

8. Generate explanations that explicate or describe natural 

phenomena (inferences),  

9. use appropriate evidence and reasoning to justify these 

explanations to others,  

10. Communicate results of scientific investigations, and  

11. Evaluate the merits of the explanations produced by 

others.  
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- Science, 

pseudoscience, non-

science definition 

- The impact of new 

information/evidence 

to existing scientific 

knowledge 

 

- Theories and laws  

 

The differences 

between Science, 

pseudoscience, non-

science 

Examples of impact of 

new information/ 

evidence to existing 

scientific knowledge 

The difference 

between theories and 

laws 

- Compare and contrast Science, pseudoscience, non-

science. 

- Determine when is a case of Science, pseudoscience, 

non-science 

- Use error analysis to identify questionable results. 

- Compare and contrast theories and laws. 

- Explain how theories are a culmination of any 

scientific investigation drawing together all current 

evidence on a substantial range of phenomena. 

- Recognize that theories do not become laws, nor do 

laws become theories; theories are well supported 

explanations and laws are well supported descriptions. 

- Impact of 

knowledge, creativity 

and technology in the 

scientific practices 

 

 

The difference between  

inferencing and 

predicting  

How scientists use critical 

and logical thinking, 

open-mindedness, 

objectivity and 

skepticism as they 

examine a scientific 

claim.  

- Make inferences and predictions based on observations 

-  Discuss why research is 

important to scientists 

- Evaluate scientist approach to questions 

- Use error analysis to identify questionable results 



Benchmark Sample Questions  
 

Students working on a watershed project studied the impact of new home development on water 

quality indicators in a local stream system. The students tested four sites that drain into their 

watershed, as described below.  

 

Site A: a small creek branch near an uninhabited housing development under construction. 

Site B: a small creek branch far from development in a wilderness area. 

Site C: a section of the main creek 5 miles upstream from a large, inhabited housing development. 

Site D: a section of the main creek 0.1 mile downstream from a large, inhabited housing development. 

 

Students tested water from all four sites for dissolved oxygen, pH, turbidity, fecal coliform bacteria, and 

macroinvertebrate diversity. Students visited each site once a month for 8 months. After 8 months, the 

students analyzed test data at all sites and compared water quality indicators at each site. 

 

1. The students were looking for evidence of an impact on water quality by housing developments. They 

decided the best experimental design would include data from a wilderness area in the watershed. 

Why are they including tests at a wilderness site in their study? 

 

A. The data from the wilderness site will be used by the students for practice before they analyze the 

data from the other sites. 

B. The data from the wilderness site will be used by the students to determine if any animal populations 

that live there are threatened or endangered. 

C. The data from the wilderness site represents the experimental condition; the data from that site will 

show the potential impact of housing development on water quality indicators. 

D. The data from the wilderness site represents the control condition; the data from that site will give 

the students baseline data that they can compare to the other sites. 

 

2. An osmosis investigation was conducted using chicken eggs to represent cells with semipermeable 

membranes. The mass of each egg was measured to determine how much water diffused into or out of 

the eggs. The eggs were first soaked in vinegar to dissolve the shell. Each egg was then placed in one of 

three different solutions for 24 hours. The table below shows the results of the investigation. 

 

                         

Based on this experiment, which of the following should be inferred about cells with semipermeable 

membranes? 

A. Substances other than water may also cross the cell membrane.  

B. Substances other than water may block pores in the cell membrane.  

C. Water enters the cell when placed in environments of high water concentration.  

D. Water leaves the cell when placed in environments with a low concentration of solutes. 


